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Preface
�(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���J�T���B���N�B�K�P�S���H�M�P�C�B�M���Q�S�P�W�J�E�F�S���P�G���D�P�N�Q�M�F�U�F���Q�J�Q�J�O�H���T�P�M�V�U�J�P�O�T���G�P�S���N�B�O�Z���E�F�N�B�O-
ding applications in various market segments. Founded in 1802, Georg Fischer started the 
�Ì�S�T�U���Q�S�P�E�V�D�U�J�P�O���P�G���N�B�M�M�F�B�C�M�F���J�S�P�O���Ì�U�U�J�O�H�T���J�O�������������B�O�E���U�P�E�B�Z���J�T���S�F�D�P�H�O�J�[�F�E���B�T���U�I�F���Q�J�P�O�F�F�S���J�O���U�I�F��
development of corrosion-free plastic piping systems for the safe and reliable conveyance of 
�M�J�R�V�J�E�T���B�O�E���H�B�T�F�T�����5�I�J�T���U�F�D�I�O�J�D�B�M���I�B�O�E�C�P�P�L���S�F�Í�F�D�U�T���N�P�S�F���U�I�B�O���������Z�F�B�S�T���P�G���P�V�S���F�Y�Q�F�S�J�F�O�D�F���B�O�E��
know-how in the designing and manufacturing of plastic piping systems. Today, our product 
portfolio consists of more than 60’000 products and we are supporting our customers with 
products and services day to day around the globe.

�5�I�F���T�D�P�Q�F���P�G���U�I�F�T�F���Q�M�B�O�O�J�O�H���G�V�O�E�B�N�F�O�U�B�M�T���J�T���U�P���P�Ë�F�S���B���W�B�M�V�B�C�M�F���T�V�Q�Q�P�S�U���J�O���Q�M�B�O�O�J�O�H���T�F�M�F�D�U�J�P�O��
of the proper materials and the most suitable product range for all main industrial applica-
tions. In addition, the handbook provides extensive information about all jointing technologies 
�G�P�S���Q�M�B�T�U�J�D���N�B�U�F�S�J�B�M�T���B�O�E���H�J�W�F�T���U�F�D�I�O�J�D�B�M���B�E�W�J�T�F�T���J�O���U�I�F���J�O�T�U�B�M�M�B�U�J�P�O���P�G���Q�J�Q�F�T�
���Ì�U�U�J�O�H�T�
���W�B�M�W�F�T�
��
measurements and control, as well as actuation.

We strongly believe that the professional planning and the proper use of our comprehensive 
product range are the base for reliability, safety and high quality of plastic piping systems. 

�8�F���I�P�Q�F���U�I�B�U�
���J�O���U�I�J�T���I�B�O�E�C�P�P�L�
���Z�P�V���X�J�M�M���Ì�O�E���U�I�F���R�V�B�M�J�Ì�F�E���T�V�Q�Q�P�S�U���U�I�B�U���Z�P�V���O�F�F�E���G�P�S���Z�P�V�S���E�B�J�M�Z��
work. 

In case of special applications our worldwide technical engineers will be glad to assist you. 

�8�F���X�P�V�M�E���M�J�L�F���U�P���U�I�B�O�L���F�W�F�S�Z�P�O�F�
���X�I�P���D�P�O�U�J�O�V�F�T���U�P���T�V�Q�Q�P�S�U���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���J�O���J�U�T���N�J�T�T�J�P�O��
to delivering more value to customers, through superior piping systems.

�4�D�I�B�Ë�I�B�V�T�F�O�
������������

Preface
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How to use

1	 How to use
This handbook describes and explains the basic fundamentals for planning, product 
selection, processing and installation of pressure pipe in industrial applications.

It is suitable as a reference book as well as documents for training and education or to 
�T�V�Q�Q�P�S�U���U�I�F���D�P�O�T�V�M�U�B�U�J�P�O�����"�M�M���T�Q�F�D�J�Ì�D�B�U�J�P�O�T���B�S�F���C�B�T�F�E���P�O���U�I�F���S�F�M�F�W�B�O�U���J�O�U�F�S�O�B�U�J�P�O�B�M���*�4�0���B�O�E���&�/��
�T�U�B�O�E�B�S�E�T�
���P�O���W�B�S�J�P�V�T���O�B�U�J�P�O�B�M���T�U�B�O�E�B�S�E�T�
���%�7�4���H�V�J�E�F�M�J�O�F�T���B�O�E���B�E�E�J�U�J�P�O�B�M���J�O�G�P�S�N�B�U�J�P�O���G�S�P�N��
�S�B�X���N�B�U�F�S�J�B�M���T�V�Q�Q�M�J�F�S�T�����*�O���B�E�E�J�U�J�P�O�
���U�I�F���S�F�T�V�M�U�T���P�G���F�Y�U�F�O�T�J�W�F���J�O�U�F�S�O�B�M���J�O�W�F�T�U�J�H�B�U�J�P�O�T���B�S�F��
�J�O�D�P�S�Q�P�S�B�U�F�E�����5�I�V�T���U�I�F���E�F�T�J�H�O�F�S�
���F�O�H�J�O�F�F�S���B�O�E���J�O�T�U�B�M�M�F�S���T�I�P�V�M�E���C�F���H�J�W�F�O���U�I�F���O�F�D�F�T�T�B�S�Z��
assistance to properly plan and install their plastic piping system.

�4�F�M�F�D�U�J�P�O���B�O�E���X�F�J�H�I�U�J�O�H���P�G���U�I�F���U�P�Q�J�D�T���B�S�F���G�P�D�V�T�F�E���P�O���U�I�F���F�Y�Q�M�B�O�B�U�J�P�O���P�G���U�I�F���E�F�T�J�H�O���S�F�M�F�W�B�O�U��
�B�S�F�B�T�����%�F�U�B�J�M�F�E���J�O�T�U�S�V�D�U�J�P�O�T���P�G���U�I�F���Q�S�P�E�V�D�U�T���B�S�F���U�P���C�F���U�B�L�F�O���G�S�P�N���U�I�F���D�P�S�S�F�T�Q�P�O�E�J�O�H��
installation and operating instructions.

�1�M�B�O�O�J�O�H���G�V�O�E�B�N�F�O�U�B�M�T���G�P�S���V�U�J�M�J�U�Z���B�O�E���C�V�J�M�E�J�O�H���U�F�D�I�O�P�M�P�H�Z���T�Z�T�U�F�N�T���B�S�F���B�W�B�J�M�B�C�M�F���J�O���T�F�Q�B�S�B�U�F��
�I�B�O�E�C�P�P�L�T�����'�P�S���G�V�S�U�I�F�S���J�O�G�P�S�N�B�U�J�P�O�
���Q�M�F�B�T�F���D�P�O�U�B�D�U���Z�P�V�S���M�P�D�B�M���D�P�V�O�U�S�Z���S�F�Q�S�F�T�F�O�U�B�U�J�W�F���P�S���S�F�G�F�S��
to: www.gfps.com
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How to UseHow to use

Overview of symbols

General symbols

General information �/�P�U�F

�&�Y�B�N�Q�M�F �0�O�M�J�O�F���D�B�M�D�V�M�B�U�J�P�O���U�P�P�M�T���B�O�E��
mobile applications

Symbols of materials

Abrasion resistance Application limits

�$�P�N�C�V�T�U�J�P�O���C�F�I�B�W�J�P�S Mechanical characteristics

Chemical resistance Physiological properties

High-purity properties �6�7���B�O�E���X�F�B�U�I�F�S���S�F�T�J�T�U�B�O�D�F

Application limits
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�-�J�T�U���P�G���B�C�C�S�F�W�J�B�U�J�P�O�T

2	 List of abbreviations
Abbrevia-
tions

Description

BGA German health authority
�#�H�7�7 �'�F�E�F�S�B�M���*�O�T�U�J�U�V�U�F���G�P�S���$�P�O�T�V�N�F�S���I�F�B�M�U�I���Q�S�P�U�F�D�U�J�P�O���B�O�E���W�F�U�F�S�J�O�B�S�Z���N�F�E�J�D�J�O�F
�%�*�#�U German Institute for construction technology
�%�7�(�8 �(�F�S�N�B�O���B�T�T�P�D�J�B�U�J�P�O���P�G���H�B�T���B�O�E���X�B�U�F�S���F���7��
�%�7�4 German association of welding technology
�&�1�%�. �&�U�I�Z�M�F�O�F���Q�S�P�Q�Z�M�F�O�F���E�J�F�O�F���S�V�C�C�F�S
FAR �'�F�E�F�S�B�M���"�W�J�B�U�J�P�O���3�F�H�V�M�B�U�J�P�O�T
�'�%�" �'�P�P�E���B�O�E���%�S�V�H���"�E�N�J�O�J�T�U�S�B�U�J�P�O
FKM Fluororubber
GFK Fiberglass reinforced plastics
�,�5�8 �1�M�B�T�U�J�D���E�S�J�O�L�J�O�H���X�B�U�F�S���S�F�D�P�N�N�F�O�E�B�U�J�P�O���C�Z���U�I�F���'�F�E�F�S�B�M���)�F�B�M�U�I���0�Î�D�F
MFR Melt Flow Rate
MRS Minimum Required Strength
�/�#�3 �/�J�U�S�J�M�F���S�V�C�C�F�S���	�#�V�O�B���/�

�/�3 �/�B�U�V�S�B�M���S�V�C�C�F�S
PB Polybutene
�1�& Polyethylene
�1�&���9 Polyethylene
PP Polypropylene
�1�5�'�& �1�P�M�Z�U�F�U�S�B�Í�V�P�S�F�U�I�Z�M�F�O�F
�1�7�$ �1�P�M�Z�W�J�O�Z�M���D�I�M�P�S�J�E�F
�1�7�$���$ �1�P�M�Z�W�J�O�Z�M���D�I�M�P�S�J�E�F�
���D�I�M�P�S�J�O�B�U�F�E
�1�7�$���6 �1�P�M�Z�W�J�O�Z�M���D�I�M�P�S�J�E�F�
���V�O�Q�M�B�T�U�J�D�J�[�F�E
�1�7�%�' �1�P�M�Z�W�J�O�Z�M�J�E�F�O�F���Í�V�P�S�J�E�F
�4�%�3 �4�U�B�O�E�B�S�E���%�J�N�F�O�T�J�P�O���3�B�U�J�P
TG Malleable iron
UP-GF �6�O�T�B�U�V�S�B�U�F�E���Q�P�M�Z�F�T�U�F�S���S�F�T�J�O�
���H�M�B�T�T���Ì�C�F�S���S�F�J�O�G�P�S�D�F�E
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�(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T

1	 GF�Piping Systems
Global presence

Our global presence ensures customer proximity worldwide. Sales companies in over 
�����{�D�P�V�O�U�S�J�F�T���B�O�E���S�F�Q�S�F�T�F�O�U�B�U�J�W�F�T���J�O���B�O�P�U�I�F�S���������D�P�V�O�U�S�J�F�T���Q�S�P�W�J�E�F���D�V�T�U�P�N�F�S���T�F�S�W�J�D�F���B�S�P�V�O�E��
�U�I�F���D�M�P�D�L�����8�J�U�I���������Q�S�P�E�V�D�U�J�P�O���T�J�U�F�T���J�O���&�V�S�P�Q�F�
���"�T�J�B���B�O�E���U�I�F���6�4�"���X�F���B�S�F���D�M�P�T�F���U�P���P�V�S���D�V�T�U�P�N�F�S�T��
�B�O�E���D�P�N�Q�M�Z���X�J�U�I���M�P�D�B�M���T�U�B�O�E�B�S�E�T�����"���N�P�E�F�S�O���M�P�H�J�T�U�J�D�T���D�P�O�D�F�Q�U���X�J�U�I���M�P�D�B�M���E�J�T�U�S�J�C�V�U�J�P�O���D�F�O�U�F�S�T��
�F�O�T�V�S�F�T���I�J�H�I�F�T�U���Q�S�P�E�V�D�U���B�W�B�J�M�B�C�J�M�J�U�Z���B�O�E���T�I�P�S�U���E�F�M�J�W�F�S�Z���U�J�N�F�T�����(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���T�Q�F�D�J�B�M�J�T�U�T��
are always close by.

Complete solutions provider

�8�J�U�I���P�W�F�S�������
���������Q�S�P�E�V�D�U�T�
���X�F���P�Ë�F�S���J�O�E�J�W�J�E�V�B�M���B�O�E���D�P�N�Q�S�F�I�F�O�T�J�W�F���T�Z�T�U�F�N���T�P�M�V�U�J�P�O�T���G�P�S���B��
�W�B�S�J�F�U�Z���P�G���J�O�E�V�T�U�S�J�B�M���B�Q�Q�M�J�D�B�U�J�P�O�T�����)�B�W�J�O�H���U�I�F���Q�S�P�Ì�U�B�C�J�M�J�U�Z���P�G���U�I�F���Q�S�P�K�F�D�U�T���J�O���G�P�D�V�T�
���X�F���P�Q�U�J�N�J�[�F��
�Q�S�P�D�F�T�T�F�T���B�O�E���B�Q�Q�M�J�D�B�U�J�P�O�T���U�I�B�U���B�S�F���J�O�U�F�H�S�B�U�F�E���J�O�U�P���U�I�F���D�P�N�Q�M�F�U�F���T�Z�T�U�F�N�T�����$�P�O�U�J�O�V�B�M�M�Z���T�F�U�U�J�O�H��
�T�U�B�O�E�B�S�E�T���J�O���U�I�F���N�B�S�L�F�U�
���X�F���E�J�S�F�D�U�M�Z���Q�S�P�W�J�E�F���P�V�S���D�V�T�U�P�N�F�S�T���X�J�U�I���U�F�D�I�O�P�M�P�H�J�D�B�M���B�E�W�B�O�U�B�H�F�T����
�%�V�F���U�P���P�V�S���X�P�S�M�E�X�J�E�F���O�F�U�X�P�S�L���P�G���R�V�B�M�J�Ì�F�E���D�P�O�U�B�D�U���Q�B�S�U�O�F�S�T�
���D�V�T�U�P�N�F�S�T���C�F�O�F�Ì�U���E�J�S�F�D�U�M�Z���G�S�P�N��
our 50 years+ experience in plastics.

�'�S�P�N���T�U�B�S�U���U�P���Ì�O�J�T�I�
���X�F���T�V�Q�Q�P�S�U���P�V�S���D�V�T�U�P�N�F�S�T���B�T���B���D�P�N�Q�F�U�F�O�U�
���S�F�M�J�B�C�M�F���B�O�E���F�Y�Q�F�S�J�F�O�D�F�E��
�Q�B�S�U�O�F�S�
���B�D�U�J�W�F�M�Z���D�P�O�U�S�J�C�V�U�J�O�H���U�I�F���L�O�P�X���I�P�X���P�G���B�O���J�O�E�V�T�U�S�J�B�M���D�P�N�Q�B�O�Z���U�I�B�U���I�B�T���C�F�F�O��
�T�V�D�D�F�T�T�G�V�M���J�O���U�I�F���N�B�S�L�F�U���G�P�S���P�W�F�S�����������Z�F�B�S�T��
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IntroductionQuality

2	 Quality

2.1	 Quality assurance at all levels
�2�V�B�M�J�U�Z���D�S�F�B�U�F�T���T�B�G�F�U�Z���B�O�E���J�T���U�I�F���C�B�T�J�T���G�P�S���U�S�V�T�U�����*�O���D�V�T�U�P�N�F�S���S�F�M�B�U�J�P�O�T�I�J�Q�T���B�T���X�F�M�M���B�T���J�O��
�Q�S�P�K�F�D�U���X�P�S�L�
���E�F�W�F�M�P�Q�N�F�O�U�
���Q�S�P�E�V�D�U�J�P�O���B�O�E���J�O���U�I�F���T�Q�F�D�J�Ì�D���B�Q�Q�M�J�D�B�U�J�P�O���P�G���Q�S�P�E�V�D�U�T�
���R�V�B�M�J�U�Z��
�B�X�B�S�F�O�F�T�T���B�O�E���T�U�B�O�E�B�S�E�T���E�F�D�J�E�F���P�O���T�V�T�U�B�J�O�B�C�M�F���T�V�D�D�F�T�T�����5�I�F���G�V�O�E�B�N�F�O�U�B�M���J�N�Q�P�S�U�B�O�D�F���P�G��
�R�V�B�M�J�U�Z���E�F�U�F�S�N�J�O�F�T���P�V�S���B�D�U�J�P�O�T�
���T�I�B�Q�F�T���P�V�S���V�O�E�F�S�T�U�B�O�E�J�O�H���P�G���R�V�B�M�J�U�Z�
���B�O�E���J�T���S�F�Í�F�D�U�F�E���J�O���P�V�S��
�P�X�O���D�M�B�J�N���U�P���R�V�B�M�J�U�Z��

�5�I�F���T�Z�T�U�F�N�B�U�J�D���J�O�U�F�H�S�B�U�J�P�O���P�G���Q�B�S�U�O�F�S�T���B�O�E���T�V�Q�Q�M�J�F�S�T���J�T���Q�B�S�U���P�G���P�V�S���D�P�N�Q�S�F�I�F�O�T�J�W�F��
�V�O�E�F�S�T�U�B�O�E�J�O�H���P�G���R�V�B�M�J�U�Z���B�O�E���H�V�B�S�B�O�U�F�F�T���U�I�F���C�J�O�E�J�O�H���B�T�T�V�S�B�O�D�F���P�G���U�I�F���R�V�B�M�J�U�Z���T�U�B�O�E�B�S�E���B�M�P�O�H��
�U�I�F���F�O�U�J�S�F���W�B�M�V�F���B�E�E�F�E���D�I�B�J�O��

�(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���J�T���C�P�V�O�E���U�P���U�I�F���I�J�H�I���R�V�B�M�J�U�Z���T�U�B�O�E�B�S�E�T���P�G���J�U�T���D�V�T�U�P�N�F�S�T���B�O�E���D�P�O�T�J�E�F�S�T���J�U�T�F�M�G��
�B�D�U�J�W�F�M�Z���S�F�T�Q�P�O�T�J�C�M�F���G�P�S���N�F�F�U�J�O�H���U�I�F���D�V�T�U�P�N�F�S���S�F�R�V�J�S�F�N�F�O�U�T���B�T���X�F�M�M���B�T���F�O�T�V�S�J�O�H���M�F�H�B�M��
�T�U�B�O�E�B�S�E�T�����5�I�F���S�J�H�P�S�P�V�T���J�N�Q�M�F�N�F�O�U�B�U�J�P�O���P�G���P�V�S���R�V�B�M�J�U�Z���Q�P�M�J�D�Z���S�F�Q�S�F�T�F�O�U�T���B�O���P�C�M�J�H�B�U�J�P�O���G�P�S��
�F�W�F�S�Z���T�J�O�H�M�F���Q�F�S�T�P�O�����$�P�O�T�F�R�V�F�O�U�M�Z�
���U�I�F���P�S�J�F�O�U�B�U�J�P�O���U�P�X�B�S�E�T���R�V�B�M�J�U�Z���X�I�F�O���Q�S�P�W�J�E�J�O�H���B���T�F�S�W�J�D�F��
�H�P�F�T���X�J�U�I�P�V�U���T�B�Z�J�O�H���G�P�S���B�M�M���F�N�Q�M�P�Z�F�F�T���X�P�S�L�J�O�H���J�O���U�I�F���D�P�N�Q�B�O�Z��

2.2	 Management systems
�2�V�B�M�J�U�Z�
���F�O�W�J�S�P�O�N�F�O�U�
���P�D�D�V�Q�B�U�J�P�O�B�M���T�B�G�F�U�Z���B�O�E���I�F�B�M�U�I���Q�S�P�U�F�D�U�J�P�O���I�B�W�F���B�M�X�B�Z�T���Q�M�B�Z�F�E���B���W�F�S�Z��
�J�N�Q�P�S�U�B�O�U���S�P�M�F���J�O���U�I�F���(�F�P�S�H���'�J�T�D�I�F�S���H�S�P�V�Q�����*�O���M�J�O�F���X�J�U�I���U�I�B�U�
���B�M�M���Q�S�P�E�V�D�U�J�P�O���D�P�N�Q�B�O�J�F�T���B�T���X�F�M�M��
�B�T���N�B�O�Z���T�B�M�F�T���D�P�N�Q�B�O�J�F�T���P�G���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���B�S�F���D�F�S�U�J�Ì�F�E���J�O���B�D�D�P�S�E�B�O�D�F���X�J�U�I���U�I�F���*�4�0������������
�R�V�B�M�J�U�Z���N�B�O�B�H�F�N�F�O�U���T�Z�T�U�F�N�����'�V�S�U�I�F�S�N�P�S�F�
���B�M�M���P�G���P�V�S���Q�S�P�E�V�D�U�J�P�O���T�J�U�F�T���B�S�F���D�F�S�U�J�Ì�F�E���J�O��
�B�D�D�P�S�E�B�O�D�F���X�J�U�I���*�4�0�����������������5�I�F���T�U�B�O�E�B�S�E���E�F�Ì�O�F�T���D�S�J�U�F�S�J�B���U�I�B�U���B�S�F���B�Q�Q�M�J�D�B�C�M�F���U�I�S�P�V�H�I�P�V�U���U�I�F��
�X�P�S�M�E���G�P�S���F�Î�D�J�F�O�U���F�O�W�J�S�P�O�N�F�O�U�B�M���N�B�O�B�H�F�N�F�O�U���T�Z�T�U�F�N�T���B�O�E�
���B�T���B���S�F�T�V�M�U�
���J�T���D�P�O�T�J�E�F�S�F�E���U�P���C�F��
�U�I�F���C�B�T�J�T���G�P�S���P�Q�U�J�N�J�[�J�O�H���F�O�W�J�S�P�O�N�F�O�U�B�M�M�Z���S�F�M�F�W�B�O�U���Q�S�P�D�F�T�T�F�T��

�"�T���Q�B�S�U���P�G���P�V�S���T�V�T�U�B�J�O�B�C�J�M�J�U�Z���B�D�U�J�W�J�U�J�F�T�
���B�M�M���Q�S�P�E�V�D�U�J�P�O���T�J�U�F�T���I�B�W�F���B�M�T�P���C�F�F�O���D�F�S�U�J�Ì�F�E���J�O��
�B�D�D�P�S�E�B�O�D�F���X�J�U�I���0�)�4�"�4�������������
���U�I�F���J�O�U�F�S�O�B�U�J�P�O�B�M���T�U�B�O�E�B�S�E���J�O���U�I�F���B�S�F�B���P�G���P�D�D�V�Q�B�U�J�P�O�B�M���I�F�B�M�U�I��
�B�O�E���T�B�G�F�U�Z�����/�F�X�M�Z���B�D�R�V�J�S�F�E���P�S���O�F�X�M�Z���G�P�V�O�E�F�E���Q�S�P�E�V�D�U�J�P�O���D�P�N�Q�B�O�J�F�T���B�S�F���C�P�V�O�E���U�P���F�T�U�B�C�M�J�T�I���B��
�R�V�B�M�J�U�Z�
���F�O�W�J�S�P�O�N�F�O�U�B�M���B�O�E���P�D�D�V�Q�B�U�J�P�O�B�M���T�B�G�F�U�Z���N�B�O�B�H�F�N�F�O�U���S�F�H�J�N�F���X�J�U�I�J�O���B���Q�F�S�J�P�E���P�G���U�I�S�F�F��
years.

2.3	 Accredited test center
�5�I�F���U�F�T�U���D�F�O�U�F�S���P�G���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���J�T���B���U�F�T�U���D�F�O�U�F�S���B�D�D�S�F�E�J�U�F�E���J�O���B�D�D�P�S�E�B�O�D�F���X�J�U�I�� 
�*�4�0���*�&�$�{�������������G�P�S���D�P�N�Q�P�O�F�O�U�T���P�G���Q�J�Q�J�O�H���T�Z�T�U�F�N�T�����*�U���J�O�T�Q�F�D�U�T���B�M�M���U�Z�Q�F�T���P�G���Q�J�Q�F�
���Q�J�Q�F��
�D�P�O�O�F�D�U�J�P�O�T�
���D�P�O�O�F�D�U�J�O�H���F�M�F�N�F�O�U�T�
���Ì�U�U�J�O�H�T�
���N�B�O�V�B�M���B�O�E���B�V�U�P�N�B�U�J�D���W�B�M�W�F�T���B�T���X�F�M�M���B�T���Í�P�X��
meters according to relevant standards and its own external as well as internal 
�T�Q�F�D�J�Ì�D�B�U�J�P�O�T��

�$�V�T�U�P�N�F�S�T���G�P�S���U�F�T�U���M�B�C�P�S�B�U�P�S�Z���Q�S�P�H�S�B�N�T���B�S�F���U�I�F���3���%���E�F�Q�B�S�U�N�F�O�U�T�
���N�B�O�V�G�B�D�U�V�S�J�O�H���Q�M�B�O�U�T�
���B�T��
�X�F�M�M���B�T���F�O�E���V�T�F�S�T���P�G���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���D�P�N�Q�P�O�F�O�U�T���B�O�E���P�U�I�F�S���F�Y�U�F�S�O�B�M���D�V�T�U�P�N�F�S�T��

�%�F�W�F�M�P�Q�N�F�O�U���B�O�E���Q�S�P�E�V�D�U���S�F�M�F�B�T�F���U�F�T�U�T���B�S�F���D�P�N�Q�M�F�U�F�E���G�P�S���3���%���E�F�Q�B�S�U�N�F�O�U�T���	�5�5���U�Z�Q�F���U�F�T�U�J�O�H�
��
�*�5�5���J�O�J�U�J�B�M���U�Z�Q�F���U�F�T�U�J�O�H�
�
���C�B�U�D�I���S�F�M�F�B�T�F���U�F�T�U�T���	�#�3�5�
���B�O�E���Q�S�P�D�F�T�T���W�F�S�J�Ì�D�B�U�J�P�O���U�F�T�U�T���	�1�7�5�
���G�P�S���P�V�S��
�P�X�O���Q�S�P�E�V�D�U�J�P�O���V�O�J�U�T���B�T���X�F�M�M���B�T���P�U�I�F�S���U�F�T�U�T���G�P�S���F�Y�U�F�S�O�B�M���D�V�T�U�P�N�F�S�T��

�5�I�F���D�P�O�U�J�O�V�P�V�T���U�S�B�J�O�J�O�H���B�O�E���T�Q�F�D�J�Ì�D���F�Y�Q�F�S�J�F�O�D�F���P�G���P�V�S���F�N�Q�M�P�Z�F�F�T�
���U�I�F���U�F�D�I�O�J�D�B�M���T�U�B�U�F���P�G���P�V�S��
�U�F�T�U�J�O�H���T�Z�T�U�F�N�T�
���B�T���X�F�M�M���B�T���Q�S�P�Q�F�S�M�Z���E�P�D�V�N�F�O�U�F�E���U�F�T�U���T�F�R�V�F�O�D�F�T���B�S�F���C�B�T�J�D���Q�S�F�S�F�R�V�J�T�J�U�F�T���U�P��
�B�D�D�S�F�E�J�U�J�O�H���U�I�F���U�F�T�U���D�F�O�U�F�S���J�O���B�D�D�P�S�E�B�O�D�F���X�J�U�I���*�4�0���*�&�$�����������������5�I�F���B�D�D�S�F�E�J�U�B�U�J�P�O���C�Z���4�"�4��
�	�4�X�J�T�T�{�"�D�D�S�F�E�J�U�B�U�J�P�O���0�Î�D�F�
���J�T���D�P�O�Ì�S�N�F�E���J�O���U�I�F���G�P�S�N���P�G���B���D�F�S�U�J�Ì�D�B�U�F�����"���W�F�S�J�Ì�D�B�U�J�P�O���U�B�L�F�T���Q�M�B�D�F��
�B�O�O�V�B�M�M�Z���B�T���X�F�M�M���B�T���B���S�F�O�F�X�B�M���P�G���U�I�F���B�D�D�S�F�E�J�U�B�U�J�P�O���F�W�F�S�Z�������Z�F�B�S�T��
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Quality

�5�I�F���4�"�4�
���X�I�J�D�I���J�T���S�F�T�Q�P�O�T�J�C�M�F���G�P�S���(�'���B�O�E���I�B�T��
�J�T�T�V�F�E���P�V�S���B�D�D�S�F�E�J�U�B�U�J�P�O�
���J�T���B���N�F�N�C�F�S���P�G���U�I�F��
�*�O�U�F�S�O�B�U�J�P�O�B�M���-�B�C�P�S�B�U�P�S�Z���"�D�D�S�F�E�J�U�B�U�J�P�O���$�P�P�Q�F�S�B��
�U�J�P�O���	�*�-�"�$�
�����"�M�M���M�B�C�P�S�B�U�P�S�J�F�T���B�D�D�S�F�E�J�U�F�E���C�Z���U�I�F��
�*�-�"�$���B�S�F���P�C�M�J�H�F�E���U�P���G�P�S�N�B�M�M�Z���S�F�D�P�H�O�J�[�F���B�O�Z���U�F�T�U��
�S�F�Q�P�S�U���J�T�T�V�F�E���C�Z���B���G�F�M�M�P�X���N�F�N�C�F�S�����5�I�J�T���Q�F�S�N�J�U�T��
�V�T�
���B�O�E���P�V�S���D�V�T�U�P�N�F�S�T�
���U�P���V�T�F���B�M�M���B�D�D�S�F�E�J�U�F�E���U�F�T�U��
�S�F�Q�P�S�U�T���P�S�J�H�J�O�B�U�J�O�H���G�S�P�N���P�V�S���M�B�C�P�S�B�U�P�S�Z���U�P���P�C�U�B�J�O��
�Q�S�P�E�V�D�U���B�Q�Q�S�P�W�B�M�T���B�O�E���R�V�B�M�J�U�Z���D�F�S�U�J�Ì�D�B�U�F�T�
���F�U�D����
�5�I�F�S�F�G�P�S�F�
���Q�P�U�F�O�U�J�B�M���F�Y�Q�F�O�E�J�U�V�S�F���B�O�E���U�J�N�F��
consumption is considerably reduced.

�5�I�F���B�D�D�S�F�E�J�U�F�E���U�F�T�U���Q�S�P�H�S�B�N���B�M�T�P���J�O�D�M�V�E�F�T��
•	 �-�P�O�H���U�F�S�N���J�O�U�F�S�O�B�M���Q�S�F�T�T�V�S�F���U�F�T�U�J�O�H���	�&�/���*�4�0��

�����������
���&�/���*�4�0�������������
���&�/���*�4�0�������������
���*�4�0�����������

•	 �#�V�S�T�U���U�F�T�U�T���P�O���Ì�U�U�J�O�H�T���B�O�E���Q�J�Q�F
•	 �$�S�V�T�I���U�F�T�U�T���	�*�4�0�����������

•	 Impact resistance tests (ISO 13957)
•	 �%�F�D�P�I�F�T�J�P�O���U�F�T�U���P�G���Q�P�M�Z�F�U�I�Z�M�F�O�F���	�1�&�
���T�B�E�E�M�F��

�G�V�T�J�P�O���K�P�J�O�U�T���	�*�4�0�������������

•	 �%�F�D�P�I�F�T�J�P�O���U�F�T�U���	�*�4�0�������������

•	 �1�F�F�M�J�O�H���U�F�T�U���	�*�4�0�������������

•	 �5�F�O�T�J�M�F���T�U�S�F�O�H�U�I���B�O�E���G�B�J�M�V�S�F���N�P�E�F���P�O���C�V�U�U��

�G�V�T�F�E���U�F�T�U���T�Q�F�D�J�N�F�O�T���	�*�4�0�������������

•	 �1�S�F�T�T�V�S�F���E�S�P�Q���U�F�T�U���	�&�/���*�4�0�������������

•	 �%�F�U�F�S�N�J�O�B�U�J�P�O���P�G���E�F�O�T�J�U�Z���	�&�/���*�4�0�����������

•	 �.�F�M�U���Í�P�X���S�B�U�F���	�&�/���*�4�0�����������

•	 �0�Y�J�E�B�U�J�P�O���J�O�E�V�D�U�J�P�O���U�J�N�F���0�*�5���	�&�/���*�4�0�����������������


�"���D�P�N�Q�M�F�U�F���M�J�T�U�J�O�H���P�G���B�D�D�S�F�E�J�U�F�E���U�F�T�U�T���D�B�O���C�F��
�T�F�F�O���J�O���B���U�B�C�M�F�����5�I�J�T���U�B�C�M�F�
���X�I�J�D�I���J�T���D�P�O�T�U�B�O�U�M�Z��
�V�Q�E�B�U�F�E�
���D�B�O���C�F���S�F�G�F�S�S�F�E���U�P���C�Z���D�P�O�T�V�M�U�J�O�H���U�I�F��
�G�P�M�M�P�X�J�O�H���J�O�U�F�S�O�F�U���T�J�U�F���� 
�X�X�X���T�B�T���D�I��

�  Accredited bodies 

� ���4�F�B�S�D�I�� 
� ���4�5�4����������
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IntroductionSustainability

3	 Sustainability
As an internationally operating industrial group, GF is in the midst of society. It is, 
therefore, important to harmonize economy, ecology and social aspects. In accordance 
with this responsibility, our industrial and social activities carry a long-term and 
long-range orientation. It is our endeavor to anchor sustainability in all of our sales 
companies. Our sustainability goals, whose attainment we communicate regularly and 
transparently, drive our actions.

3.1	 Environment
�'�P�S���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T�
���P�V�S���P�X�O���F�O�W�J�S�P�O�N�F�O�U�B�M���S�F�T�Q�P�O�T�J�C�J�M�J�U�Z���J�T���B�O���J�O�U�F�H�S�B�M���B�T�Q�F�D�U���J�O���B�M�M���P�G���P�V�S��
�C�V�T�J�O�F�T�T���B�D�U�J�W�J�U�J�F�T�����#�F�D�B�V�T�F���X�F���S�F�H�B�S�E���F�O�W�J�S�P�O�N�F�O�U�B�M���B�X�B�S�F�O�F�T�T���B�T���P�O�F���P�G���U�I�F���N�P�T�U��
�J�N�Q�P�S�U�B�O�U���W�B�M�V�F�T���P�G���P�V�S���D�P�N�Q�B�O�Z�
���B�M�M���J�O�U�F�S�O�B�M���T�U�S�V�D�U�V�S�F�T���B�O�E���Q�S�P�D�F�T�T�F�T���B�S�F���P�S�J�F�O�U�F�E���U�P�X�B�S�E�T��
�T�V�T�U�B�J�O�B�C�J�M�J�U�Z�����8�F���T�U�S�J�W�F���U�P���T�B�W�F���O�B�U�V�S�B�M���S�F�T�P�V�S�D�F�T���B�O�E���X�P�S�L���S�F�M�F�O�U�M�F�T�T�M�Z���P�O���P�Q�U�J�N�J�[�J�O�H���U�I�F��
�F�D�P���G�S�J�F�O�E�M�J�O�F�T�T���P�G���P�V�S���Q�S�P�E�V�D�U�T���B�O�E���U�I�F�J�S���B�Q�Q�M�J�D�B�U�J�P�O�T�����0�V�U�T�U�B�O�E�J�O�H���N�B�U�F�S�J�B�M���Q�S�P�Q�F�S�U�J�F�T���B�O�E��
�J�O�O�P�W�B�U�J�W�F���U�F�D�I�O�P�M�P�H�J�F�T���G�P�S�N���U�I�F���C�B�T�J�T���P�G���P�V�S���F�O�W�J�S�P�O�N�F�O�U�B�M�M�Z���G�S�J�F�O�E�M�Z���B�O�E���F�O�F�S�H�Z���T�B�W�J�O�H��
�T�P�M�V�U�J�P�O�T�����#�Z���T�V�Q�Q�M�Z�J�O�H���P�V�S���D�V�T�U�P�N�F�S�T���X�J�U�I���D�P�N�Q�M�F�U�F���Q�J�Q�J�O�H���T�Z�T�U�F�N�T�
���X�F���T�V�Q�Q�P�S�U���B�O�E��
�Q�S�P�N�P�U�F���F�D�P�M�P�H�J�D�B�M���B�O�E���D�P�T�U���F�Î�D�J�F�O�U���P�Q�F�S�B�U�J�O�H���Q�S�P�D�F�T�T�F�T���J�O���N�B�O�Z���J�O�E�V�T�U�S�J�F�T���B�O�E���J�O���E�B�J�M�Z��
�S�P�V�U�J�O�F�����5�P���P�C�U�B�J�O���E�F�U�B�J�M�F�E���J�O�G�P�S�N�B�U�J�P�O���B�C�P�V�U���U�I�F���F�O�W�J�S�P�O�N�F�O�U�B�M���D�P�N�Q�B�U�J�C�J�M�J�U�Z���P�G���P�V�S���Q�S�P�E�V�D�U�T�
��
�X�F���N�P�O�J�U�P�S���B�M�M���Q�I�B�T�F�T���P�G���U�I�F���Q�S�P�E�V�D�U���M�J�G�F���D�Z�D�M�F���J�O���E�F�U�B�J�M�
���X�I�J�D�I���B�M�T�P���B�M�M�P�X�T���V�T���V�M�U�J�N�B�U�F�M�Z���U�P��
�J�N�Q�S�P�W�F���U�I�F���M�J�G�F���D�Z�D�M�F���B�T�T�F�T�T�N�F�O�U���P�G���P�V�S���Q�S�P�E�V�D�U�T��

3.2	 Social aspects
�"�U�U�S�B�D�U�J�W�F���X�P�S�L�Q�M�B�D�F�T�
���J�O�U�F�S�F�T�U�J�O�H���U�B�T�L�T�
���B���H�P�B�M���P�S�J�F�O�U�F�E���U�S�B�J�O�J�O�H���B�O�E���Q�S�P�G�F�T�T�J�P�O�B�M��
�E�F�W�F�M�P�Q�N�F�O�U�
���B�T���X�F�M�M���B�T���B���G�B�J�S���T�B�M�B�S�Z���B�O�E���H�P�P�E���T�P�D�J�B�M���C�F�O�F�Ì�U�T���D�P�O�U�S�J�C�V�U�F���U�P���T�F�D�V�S�J�O�H���U�I�F��
�G�V�U�V�S�F���P�G���U�I�F���D�P�N�Q�B�O�Z�����(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���P�Q�F�S�B�U�F�T���X�J�U�I���U�I�J�T���S�F�T�Q�P�O�T�J�C�J�M�J�U�Z���B�T���J�U�T���Q�S�F�N�J�T�F����
�8�J�U�I���M�P�D�B�U�J�P�O�T���J�O���P�W�F�S���������D�P�V�O�U�S�J�F�T�
���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���W�J�F�X�T���U�I�F���N�V�M�U�J�U�V�E�F���P�G���D�V�M�U�V�S�F�T�
��
�S�F�M�J�H�J�P�O�T�
���O�B�U�J�P�O�B�M�J�U�J�F�T�
���H�F�O�E�F�S�T���B�O�E���B�H�F���H�S�P�V�Q�T���B�T���B���W�B�M�V�B�C�M�F���T�P�V�S�D�F���G�P�S���U�B�M�F�O�U�
���D�S�F�B�U�J�W�J�U�Z���B�O�E��
�F�Y�Q�F�S�J�F�O�D�F�����5�I�J�T���N�B�L�F�T���Q�P�T�T�J�C�M�F���U�I�F���F�Y�U�S�B�P�S�E�J�O�B�S�Z���T�F�S�W�J�D�F�T���Q�F�S�G�P�S�N�F�E���C�Z���B�Q�Q�S�P�Y�J�N�B�U�F�M�Z��
�����
���������T�U�B�Ë���N�F�N�C�F�S�T���F�N�Q�M�P�Z�F�E���C�Z���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���U�I�S�P�V�H�I�P�V�U���U�I�F���X�P�S�M�E��

 Additional information about sustainability can be found at 

www.gfps.com/sustainability.
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Services

4	 Services
From planning support to implementation – our specialists are always close 
by

�"�T���B���M�F�B�E�J�O�H���Q�S�P�W�J�E�F�S���P�G���Q�J�Q�J�O�H���T�Z�T�U�F�N�T���J�O���Q�M�B�T�U�J�D�
���X�F���P�Ë�F�S���P�V�S���D�V�T�U�P�N�F�S�T���O�P�U���P�O�M�Z���S�F�M�J�B�C�M�F��
�Q�S�P�E�V�D�U�T�
���C�V�U���B�M�T�P���B���D�P�N�Q�S�F�I�F�O�T�J�W�F���Q�B�D�L�B�H�F���P�G���T�F�S�W�J�D�F�T�����0�V�S���T�V�Q�Q�P�S�U���S�B�O�H�F�T���G�S�P�N���B��
�D�P�N�Q�S�F�I�F�O�T�J�W�F���U�F�D�I�O�J�D�B�M���N�B�O�V�B�M���P�S���U�I�F���F�Y�U�F�O�T�J�W�F���$�"�%���M�J�C�S�B�S�Z���U�P���B�O���J�O�U�F�S�O�B�U�J�P�O�B�M���U�F�B�N���P�G��
�F�Y�Q�F�S�U�T�
���X�I�P���X�P�S�L���D�M�P�T�F�M�Z���U�P�H�F�U�I�F�S���X�J�U�I���M�P�D�B�M���T�B�M�F�T���D�P�N�Q�B�O�J�F�T�����"�O�E���X�I�F�O���J�U���D�P�N�F�T���U�P��
�J�N�Q�M�F�N�F�O�U�J�O�H���B���Q�S�P�K�F�D�U�
���P�V�S���D�V�T�U�P�N�F�S�T���B�E�E�J�U�J�P�O�B�M�M�Z���C�F�O�F�Ì�U���G�S�P�N���B���X�J�E�F���S�B�O�H�F���P�G���U�S�B�J�O�J�O�H��
�D�P�V�S�T�F�T�
���F�J�U�I�F�S���P�O���T�J�U�F���P�S���J�O���P�V�S���N�P�E�F�S�O���U�S�B�J�O�J�O�H���D�F�O�U�F�S�T���X�P�S�M�E�X�J�E�F��

�  Chemical resistance

�0�V�S���T�Q�F�D�J�B�M�J�T�U���U�F�B�N�T���I�B�W�F���E�F�D�B�E�F�T���P�G���F�Y�Q�F�S�J�F�O�D�F���J�O���U�I�F���B�S�F�B���P�G���D�I�F�N�J�D�B�M���S�F�T�J�T�U�B�O�D�F�����5�I�F�Z���D�B�O��
�P�Ë�F�S���J�O�E�J�W�J�E�V�B�M���T�V�Q�Q�P�S�U���B�O�E���B�E�W�J�D�F���J�O���T�F�M�F�D�U�J�O�H���U�I�F���S�J�H�I�U���N�B�U�F�S�J�B�M���G�P�S���U�I�F���D�P�S�S�F�T�Q�P�O�E�J�O�H��
�Q�M�B�T�U�J�D�T���T�Z�T�U�F�N���T�P�M�V�U�J�P�O�����0�O���S�F�R�V�F�T�U�
���B���U�F�B�N���X�J�M�M���F�Y�B�N�J�O�F���B�O�E���T�F�M�F�D�U���U�I�F���B�Q�Q�S�P�Q�S�J�B�U�F���N�B�U�F�S�J�B�M��
�G�P�S���T�Q�F�D�J�B�M���B�Q�Q�M�J�D�B�U�J�P�O�T��

�  CAD library

�5�I�F���F�Y�U�F�O�T�J�W�F���$�"�%���M�J�C�S�B�S�Z���J�T���U�I�F���N�P�T�U���G�S�F�R�V�F�O�U�M�Z���V�T�F�E���Q�M�B�O�O�J�O�H���U�P�P�M���B�U���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T����
�5�I�F�{�E�B�U�B�C�B�T�F���D�P�N�Q�S�J�T�F�T���P�W�F�S�������
���������E�S�B�X�J�O�H�T���B�O�E���U�F�D�I�O�J�D�B�M���E�B�U�B���S�F�H�B�S�E�J�O�H���Q�J�Q�F�
���Ì�U�U�J�O�H�T�
��
�N�F�B�T�V�S�F�N�F�O�U���B�O�E���D�P�O�U�S�P�M���U�F�D�I�O�P�M�P�H�Z���B�T���X�F�M�M���B�T���N�B�O�V�B�M���B�O�E���B�D�U�V�B�U�F�E���W�B�M�W�F�T�����5�I�F���C�J�H��
�B�E�W�B�O�U�B�H�F���P�G���U�I�F���$�"�%���M�J�C�S�B�S�Z���J�T���U�I�B�U���U�I�F���E�B�U�B���D�B�O���C�F���J�O�U�F�H�S�B�U�F�E���E�J�S�F�D�U�M�Z���J�O���$�"�%���N�P�E�F�M�T��

�  Technical support

�5�F�D�I�O�J�D�B�M���T�V�Q�Q�P�S�U���B�O�E���N�B�U�F�S�J�B�M���T�F�M�F�D�U�J�P�O���B�S�F���L�F�Z���G�B�D�U�P�S�T���G�P�S���B���T�V�D�D�F�T�T�G�V�M���J�O�T�U�B�M�M�B�U�J�P�O�����"���U�F�B�N��
�P�G���T�Q�F�D�J�B�M�J�T�U�T���I�F�B�E�R�V�B�S�U�F�S�F�E���J�O���4�X�J�U�[�F�S�M�B�O�E���J�T���B�W�B�J�M�B�C�M�F���U�P���T�V�Q�Q�P�S�U���U�I�F���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T��
�T�B�M�F�T���D�P�N�Q�B�O�J�F�T���B�S�P�V�O�E���U�I�F���X�P�S�M�E�����'�P�S���U�F�D�I�O�J�D�B�M���B�E�W�J�D�F���P�S���G�P�S���H�F�O�F�S�B�M���J�O�G�P�S�N�B�U�J�P�O�
���P�V�S��
�D�V�T�U�P�N�F�S�T���B�S�F���T�V�Q�Q�P�S�U�F�E���J�O�E�J�W�J�E�V�B�M�M�Z���C�Z���U�I�F���T�Q�F�D�J�B�M�J�T�U���U�F�B�N���J�O���U�I�F���D�P�S�S�F�T�Q�P�O�E�J�O�H���T�B�M�F�T��
company.

�  Online and mobile calculation tools

�0�V�S���O�V�N�F�S�P�V�T�
���N�V�M�U�J�M�J�O�H�V�B�M���P�O�M�J�O�F���D�B�M�D�V�M�B�U�J�P�O���U�P�P�M�T���B�S�F���W�F�S�Z���V�T�F�G�V�M���G�P�S���D�P�O�Ì�H�V�S�J�O�H���B�O�E��
�D�B�M�D�V�M�B�U�J�O�H�����#�Z���N�F�B�O�T���P�G���Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F���E�J�B�H�S�B�N�T�
���U�I�F���Q�S�F�T�T�V�S�F���P�G���M�J�R�V�J�E���N�F�E�J�B��
�S�F�D�P�N�N�F�O�E�F�E���G�P�S���Q�J�Q�F���B�O�E���Ì�U�U�J�O�H�T���B�U���W�B�S�J�P�V�T���U�F�N�Q�F�S�B�U�V�S�F�T���D�B�O���C�F���F�B�T�J�M�Z���E�F�Ì�O�F�E�����'�M�P�X�$�B�M�D��
�"�Q�Q�
���U�I�F���N�P�C�J�M�F���B�Q�Q�M�J�D�B�U�J�P�O���P�G���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T�
���J�T���B�O���P�O���T�J�U�F���Q�M�B�O�O�J�O�H���U�P�P�M���G�P�S���Q�J�Q�F���E�J�B�N�F�U�F�S��
�B�O�E���Í�P�X���W�F�M�P�D�J�U�Z���D�B�M�D�V�M�B�U�J�P�O���U�P���T�F�M�F�D�U���U�I�F���S�J�H�I�U���E�J�N�F�O�T�J�P�O���P�G���Q�J�Q�J�O�H���T�Z�T�U�F�N�T��

�  On-site training

Our experts are available to support our customers locally and conduct training in diverse 
�G�V�T�J�P�O���B�O�E���K�P�J�O�U�J�O�H���U�F�D�I�O�J�R�V�F�T���P�O���M�P�D�B�U�J�P�O�����5�I�F���E�V�S�B�U�J�P�O���B�O�E���T�U�S�V�D�U�V�S�F���P�G���U�I�F���U�S�B�J�O�J�O�H���E�F�Q�F�O�E�T��
�P�O���U�I�F���Q�S�P�K�F�D�U���B�O�E���U�I�F���T�Z�T�U�F�N���C�F�J�O�H���J�O�T�U�B�M�M�F�E��

�  Customizing

�5�I�F���D�V�T�U�P�N�J�[�J�O�H���U�F�B�N�T���B�U���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���X�P�S�L���D�M�P�T�F�M�Z���U�P�H�F�U�I�F�S���B�S�P�V�O�E���U�I�F���H�M�P�C�F�����5�I�F��
�G�P�D�V�T���P�G���U�I�F�T�F���U�F�B�N�T���J�T���U�P���N�B�O�V�G�B�D�U�V�S�F���D�V�T�U�P�N���Q�B�S�U�T���G�P�S���T�Q�F�D�J�B�M���T�Z�T�U�F�N�T�����*�O���B�E�E�J�U�J�P�O�
��
�B�{�W�B�S�J�F�U�Z���P�G���T�Q�F�D�J�B�M���T�P�M�V�U�J�P�O�T���D�B�O���C�F���Q�S�P�E�V�D�F�E���J�O���T�N�B�M�M���T�F�S�J�F�T�����4�U�B�O�E�B�S�E�J�[�F�E���Q�S�P�D�F�T�T�F�T��
�X�B�S�S�B�O�U���U�I�F���I�J�H�I�F�T�U���M�F�W�F�M���P�G���R�V�B�M�J�U�Z���G�P�S���U�I�F���J�O�E�J�W�J�E�V�B�M���T�P�M�V�U�J�P�O�T���P�G���P�V�S���D�V�T�U�P�N�F�S�T��

�  Planning Fundamentals

�'�P�S���P�V�S���D�V�T�U�P�N�F�S�T�
���X�F���I�B�W�F���E�P�D�V�N�F�O�U�F�E���U�I�F���F�Y�U�F�O�T�J�W�F���L�O�P�X���I�P�X���P�G���(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���J�O��
�Q�M�B�O�O�J�O�H���B�O�E���J�O�T�U�B�M�M�J�O�H���Q�M�B�T�U�J�D���Q�J�Q�J�O�H���T�Z�T�U�F�N�T���J�O���P�V�S���U�F�D�I�O�J�D�B�M���N�B�O�V�B�M�����5�I�J�T���E�F�U�B�J�M�F�E��
�E�P�D�V�N�F�O�U�B�U�J�P�O���J�T���B�W�B�J�M�B�C�M�F���J�O���C�P�U�I���Q�S�J�O�U�F�E���B�O�E���E�J�H�J�U�B�M���W�F�S�T�J�P�O�T�����5�I�F���S�F�G�F�S�F�O�D�F���C�P�P�L���J�T���I�F�M�Q�G�V�M��
�J�O���Q�M�B�O�O�J�O�H���M�B�S�H�F���B�O�E���T�N�B�M�M���Q�S�P�K�F�D�U�T��



GF Piping Systems – Industrial Piping Systems – Part 1 (05.19) 1�{�’�{����

IntroductionServices

�  Training courses

�(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���P�Ë�F�S�T���B���X�J�E�F���S�B�O�H�F���P�G���U�S�B�J�O�J�O�H���D�P�V�S�T�F�T���U�I�B�U���B�M�M�P�X���Q�B�S�U�J�D�J�Q�B�O�U�T���U�P���H�B�J�O��
�D�P�O�Ì�E�F�O�D�F���J�O���X�P�S�L�J�O�H���X�J�U�I���P�V�S���Q�S�P�E�V�D�U�T���B�O�E���Q�S�P�W�F�O���K�P�J�O�U�J�O�H���U�F�D�I�O�P�M�P�H�J�F�T�����5�I�F���Q�S�B�D�U�J�D�B�M��
�U�S�B�J�O�J�O�H���J�T���D�M�F�B�S�M�Z���E�F�Ì�O�F�E�
���T�U�S�V�D�U�V�S�F�E���B�O�E���B�E�B�Q�U�F�E���U�P���U�I�F���W�B�S�J�P�V�T���M�F�W�F�M�T���P�G���F�Y�Q�F�S�J�F�O�D�F���P�G���U�I�F��
participants.
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Training

5	 Training
�2�V�B�M�J�Ì�F�E���Q�F�S�T�P�O�O�F�M���J�T���P�O�F���P�G���U�I�F���L�F�Z���G�B�D�U�P�S�T���G�P�S���U�I�F���T�V�D�D�F�T�T���P�G���B���D�P�N�Q�B�O�Z�����0�O�M�Z���I�J�H�I�M�Z��
�N�P�U�J�W�B�U�F�E���B�O�E���X�F�M�M���U�S�B�J�O�F�E���F�N�Q�M�P�Z�F�F�T���X�J�U�I���U�I�F���B�Q�Q�S�P�Q�S�J�B�U�F���L�O�P�X���I�P�X���B�O�E���D�V�T�U�P�N�F�S���G�P�D�V�T��
are reliable partners.

�(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T�
���B�T���B��
�Q�S�P�G�F�T�T�J�P�O�B�M���T�Z�T�U�F�N���B�O�E���T�P�M�V�U�J�P�O��
�Q�S�P�W�J�E�F�S�
���P�Ë�F�S�T���Z�P�V���U�S�B�J�O�J�O�H��
�D�P�V�S�T�F�T���X�J�U�I���B���G�P�D�V�T���P�O���Q�S�P�E�V�D�U�T�
��
�B�Q�Q�M�J�D�B�U�J�P�O�T�
���T�B�M�F�T���B�S�H�V�N�F�O�U�T���B�O�E��
�E�J�Ë�F�S�F�O�U���D�V�T�U�P�N�F�S���S�F�R�V�J�S�F�N�F�O�U�T��

�5�I�F���K�P�J�O�U�J�O�H���U�F�D�I�O�P�M�P�H�J�F�T�
���B�T���X�F�M�M��
as measurement and control 
�U�F�D�I�O�P�M�P�H�Z���B�S�F���J�O�D�S�F�B�T�J�O�H�M�Z��
�J�O�O�P�W�B�U�J�W�F�����5�P���T�U�B�Z���V�Q���U�P���E�B�U�F�
���Z�P�V��
need continuing education. 
�(�'�{�1�J�Q�J�O�H���4�Z�T�U�F�N�T���N�B�L�F�T���B�O��
essential contribution to your 
�L�O�P�X���I�P�X�����/�P���N�B�U�U�F�S���X�I�B�U���Z�P�V�S��
�Ì�F�M�E���P�G���F�Y�Q�F�S�U�J�T�F���N�B�Z���C�F���r��
�V�U�J�M�J�U�J�F�T�
���C�V�J�M�E�J�O�H���U�F�D�I�O�P�M�P�H�Z���P�S��
industrial applications – you can 
�C�F�O�F�Ì�U���G�S�P�N���U�I�F���U�S�B�J�O�J�O�H���D�P�V�S�T�F�T�
��
�X�I�J�D�I���B�S�F���B�E�B�Q�U�F�E���U�P���U�I�F���E�J�Ë�F�S�F�O�U��
�N�B�S�L�F�U���T�F�H�N�F�O�U�T���B�O�E��
applications.

�8�F���P�Ë�F�S���B���D�V�T�U�P�N�J�[�F�E���Q�S�P�H�S�B�N��
�G�P�S���T�B�M�F�T���Q�F�S�T�P�O�O�F�M���B�O�E��
�P�D�D�V�Q�B�U�J�P�O�B�M���H�S�P�V�Q�T���T�V�D�I���B�T��
�J�O�T�U�B�M�M�F�S�T�
���Q�M�B�O�O�F�S�T���B�O�E���Q�M�B�O�U��
�C�V�J�M�E�F�S�T�����#�F�T�J�E�F�T���U�I�F���U�I�F�P�S�Z�
���X�F��
�B�U�U�B�D�I���H�S�F�B�U���J�N�Q�P�S�U�B�O�D�F���U�P��
�I�B�O�E�T���P�O���Q�S�B�D�U�J�D�F�����0�V�S���S�P�P�N�T���B�S�F��
�F�T�Q�F�D�J�B�M�M�Z���F�R�V�J�Q�Q�F�E���G�P�S���Q�S�B�D�U�J�D�B�M��
�U�S�B�J�O�J�O�H�����5�I�F�Z���B�S�F���T�V�J�U�B�C�M�F���G�P�S��
�T�J�N�V�M�U�B�O�F�P�V�T���U�S�B�J�O�J�O�H���P�G���V�Q���U�P��
�������{�Q�F�S�T�P�O�T���V�O�E�F�S���J�E�F�B�M��
�D�P�O�E�J�U�J�P�O�T�����8�F���X�P�S�L���U�P�H�F�U�I�F�S��
�D�M�P�T�F�M�Z���X�J�U�I���P�V�S���T�B�M�F�T���Q�F�S�T�P�O�O�F�M��
�X�I�F�O���T�F�M�F�D�U�J�O�H���U�S�B�J�O�F�S�T�����5�I�F�S�F���B�S�F��
�C�B�T�J�D�
���B�E�W�B�O�D�F�E���B�O�E���N�B�T�U�F�S��
�D�P�V�S�T�F�T�
���X�I�J�D�I���B�S�F���B�M�M���T�U�S�V�D�U�V�S�F�E��
�J�O���B���D�P�P�S�E�J�O�B�U�F�E���G�B�T�I�J�P�O����

For additional information about the current training program, visit www.gfps.com.
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1	 Market Segments

1.1	 Water Treatment

1.1.1	 Overview

�4�J�O�D�F �U�I�F �M�B�U�F �����n�T�
 �U�I�F �X�B�U�F�S �U�S�F�B�U�N�F�O�U �C�V�T�J�O�F�T�T �I�B�T �C�F�F�O �D�P�O�U�J�O�V�P�V�T�M�Z �H�S�P�X�J�O�H�� �*�O �X�B�U�F�S 
�T�D�B�S�D�F �D�P�V�O�U�S�J�F�T�
 �J�U �J�T �F�W�F�O �S�F�H�B�S�E�F�E �U�P �C�F �U�I�F �N�P�T�U �J�O�W�F�T�U�N�F�O�U���J�O�U�F�O�T�J�W�F �B�O�E �J�N�Q�P�S�U�B�O�U 
�J�O�E�V�T�U�S�Z �T�F�D�U�P�S �G�P�S �U�I�F �O�F�Y�U �E�F�D�B�E�F�T�� �%�F�Q�F�O�E�J�O�H �P�O �U�I�F �B�Q�Q�M�J�D�B�U�J�P�O �B�S�F�B�
 �P�V�S �D�V�T�U�P�N�F�S�T �I�B�W�F 
�U�P �G�B�D�F �E�J�Ë�F�S�F�O�U �D�I�B�M�M�F�O�H�F�T �J�O �X�B�U�F�S �U�S�F�B�U�N�F�O�U �Q�S�P�D�F�T�T�F�T �S�B�O�H�J�O�H �G�S�P�N �T�F�D�V�S�J�O�H �I�J�H�I �X�B�U�F�S 
�R�V�B�M�J�U�Z �V�Q �U�P �Q�S�P�W�J�E�J�O�H �S�F�M�J�B�C�M�F �N�F�B�T�V�S�F�N�F�O�U�T �U�P �N�F�F�U �T�U�S�J�O�H�F�O�U �S�F�H�V�M�B�U�J�P�O�T�� �(�'�{�1�J�Q�J�O�H 
�4�Z�T�U�F�N�T �T�U�F�Q�T �V�Q �U�I�F�T�F �D�I�B�M�M�F�O�H�F�T �X�J�U�I �B �D�P�N�Q�S�F�I�F�O�T�J�W�F �T�Z�T�U�F�N �P�Ë�F�S�J�O�H �P�G �Q�J�Q�F�
 �Ì�U�U�J�O�H�T�
 
�W�B�M�W�F�T �B�O�E �U�I�F �J�E�F�B�M �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �B�T �X�F�M�M �B�T �B�O �P�Q�U�J�N�B�M�M�Z �B�E�B�Q�U�F�E �T�F�M�F�D�U�J�P�O �P�G 
�D�P�N�Q�P�O�F�O�U�T �G�P�S �B�V�U�P�N�B�U�J�P�O �U�F�D�I�O�P�M�P�H�Z��

Drinking water Industrial process water

Industrial waste water Municipal waste water
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�  Drinking water

�1�S�P�E�V�D�J�O�H �E�S�J�O�L�J�O�H �X�B�U�F�S �J�T �B �E�F�N�B�O�E�J�O�H �D�I�B�M�M�F�O�H�F �X�I�J�D�I �S�F�R�V�J�S�F�T �U�I�F �S�J�H�I�U �T�Z�T�U�F�N �C�F�I�J�O�E 
�U�I�F �T�D�F�O�F�T�� �%�F�Q�F�O�E�J�O�H �P�O �U�I�F �B�Q�Q�M�J�D�B�U�J�P�O �B�S�F�B�
 �U�I�F �D�I�P�J�D�F �P�G �Q�M�B�T�U�J�D �N�B�U�F�S�J�B�M �G�P�S �Q�J�Q�F�
 �W�B�M�W�F�T 
�B�O�E �Ì�U�U�J�O�H�T �J�T �F�T�T�F�O�U�J�B�M �G�P�S �B �M�P�O�H���M�B�T�U�J�O�H �T�Z�T�U�F�N�� �8�J�U�I �U�I�F �I�J�H�I �R�V�B�M�J�U�Z �Q�M�B�T�U�J�D �T�P�M�V�U�J�P�O�T �P�G 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �U�I�F �P�Q�U�J�N�B�M �D�P�N�Q�B�U�J�C�J�M�J�U�Z �P�G �B�M�M �D�P�N�Q�P�O�F�O�U�T �J�T �X�B�S�S�B�O�U�F�E��

�  Industrial process water

�)�J�H�I �X�B�U�F�S �R�V�B�M�J�U�Z �J�O �U�F�S�N�T �P�G �Q�V�S�J�U�Z �G�P�S �T�U�F�B�N �C�P�J�M�F�S�T�
 �D�P�P�M�J�O�H �T�Z�T�U�F�N�T �B�O�E �Q�S�P�E�V�D�U�J�P�O 
�Q�S�P�D�F�T�T�F�T �J�T �U�I�F �L�F�Z �S�F�R�V�J�S�F�N�F�O�U �G�P�S �J�O�E�V�T�U�S�Z �U�P�E�B�Z�� �"�W�P�J�E�J�O�H �B�O�Z �G�P�S�N �P�G �D�P�O�U�B�N�J�O�B�U�J�P�O�
 
�T�D�B�M�J�O�H �B�O�E �D�P�S�S�P�T�J�P�O �J�T �B�D�I�J�F�W�F�E �U�I�S�P�V�H�I �U�F�D�I�O�P�M�P�H�J�F�T �B�T �J�P�O �F�Y�D�I�B�O�H�J�O�H�
 �V�M�U�S�B�Ì�M�U�S�B�U�J�P�O�
 
�S�F�W�F�S�T�F �P�T�N�P�T�J�T �B�O�E �F�M�F�D�U�S�P �E�F�J�P�O�J�[�B�U�J�P�O��

�  Industrial waste water

�8�B�T�U�F �X�B�U�F�S �U�S�F�B�U�N�F�O�U �Q�M�B�O�U�T �G�P�S �J�O�P�S�H�B�O�J�D �D�B�V�T�U�J�D�T �B�O�E �B�D�J�E�T �B�S�F �T�N�B�M�M �D�I�F�N�J�D�B�M �Q�M�B�O�U�T 
�U�I�F�N�T�F�M�W�F�T�� �$�P�S�S�P�T�J�P�O �S�F�T�J�T�U�B�O�D�F �B�O�E �T�U�B�Ë �T�B�G�F�U�Z �B�S�F �U�I�F �U�P�Q �Q�S�J�P�S�J�U�Z �J�T�T�V�F�T �G�P�S �I�B�[�B�S�E�P�V�T 
�X�B�T�U�F �D�P�O�U�B�J�O�J�O�H �M�J�O�F�T�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T�n �Q�I�J�M�P�T�P�Q�I�Z �G�P�S �T�B�G�F �U�S�B�O�T�Q�P�S�U �P�G �M�J�R�V�J�E�T �B�O�E �H�B�T�F�T 
�N�F�F�U�T �U�I�F�T�F �B�E�W�B�O�D�F�E �Q�S�P�D�F�T�T �O�F�F�E�T��

�  Municipal waste water

�4�U�S�J�O�H�F�O�U �S�F�H�V�M�B�U�J�P�O�T �B�O�E �C�J�O�E�J�O�H �M�B�X�T �E�F�N�B�O�E �T�U�B�U�F���P�G���U�I�F���B�S�U �U�F�D�I�O�P�M�P�H�J�F�T �J�O �T�F�X�B�H�F 
�Q�M�B�O�U�T �U�P�E�B�Z�� �.�F�N�C�S�B�O�F �U�F�D�I�O�P�M�P�H�J�F�T�
 �D�I�F�N�J�D�B�M �E�P�T�J�O�H �T�Z�T�U�F�N�T �B�O�E �Q�P�M�Z�N�F�S �Q�S�F�Q�B�S�B�U�J�P�O 
�V�O�J�U�T �B�S�F �P�O�M�Z �T�P�N�F �P�G �U�I�F �F�Y�B�N�Q�M�F�T �U�I�B�U �S�F�R�V�J�S�F �F�Î�D�J�F�O�U �B�O�E �T�B�G�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T��

1.1.2	 Leading Systems (Samples)

ecoFIT and ELGEF PVC-U PROGEF Standard CONTAIN-IT Plus

�E���� �r �E������ �N�N�
 
�1�/���� �r �1�/����

�E�� �r �E������ �N�N�
 
�1�/�� �r �1�/����

�E���� �r �E������ �N�N�
 
�1�/�� �r �1�/����

�E���� �r �E������ �N�N

������ �‹�$ �U�P ������ �‹�$ ���� �‹�$ �U�P ������ �‹�$ ���� �‹�$ �U�P ������ �‹�$ ������ �‹�$ �U�P �������� �‹�$��
Automation

Measurement – Control –  Actuation

���B�D�D�� �U�P �Q�S�J�N�B�S�Z �Q�J�Q�F �N�B�U�F�S�J�B�M
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1.2	 Chemical Process Industry

1.2.1	 Overview

�$�I�F�N�J�D�B�M �B�O�E �1�S�P�D�F�T�T �*�O�E�V�T�U�S�Z �F�O�D�P�N�Q�B�T�T�F�T �B�M�M �U�I�F �J�O�E�V�T�U�S�J�B�M �B�D�U�J�W�J�U�J�F�T �S�F�M�B�U�F�E �U�P �U�I�F 
�F�Y�U�S�B�D�U�J�P�O �P�G �O�B�U�V�S�B�M �S�F�T�P�V�S�D�F�T �B�O�E �U�I�F�J�S �U�S�B�O�T�G�P�S�N�B�U�J�P�O �J�O�U�P �C�B�T�J�D �D�I�F�N�J�D�B�M �Q�S�P�E�V�D�U�T �B�O�E 
�T�Q�F�D�J�B�M�U�J�F�T�� �&�B�D�I �D�I�F�N�J�D�B�M �I�B�T �B �E�J�T�U�J�O�D�U�J�W�F �W�B�M�V�F �D�I�B�J�O�
 �X�I�F�S�F �D�B�S�F�G�V�M �N�B�U�F�S�J�B�M �B�O�E 
�D�P�N�Q�P�O�F�O�U�T �T�F�M�F�D�U�J�P�O �J�T �B �N�B�O�E�B�U�P�S�Z �S�F�R�V�J�T�J�U�F �G�P�S �Q�M�B�O�O�F�S�T�
 �E�F�T�J�H�O�F�S�T �B�O�E �J�O�T�U�B�M�M�F�S�T�� 
�5�I�F�{�I�B�S�T�I �F�O�W�J�S�P�O�N�F�O�U �J�O �N�P�T�U �P�G �U�I�F �J�O�E�V�T�U�S�J�B�M �Q�M�B�O�U�T�
 �U�I�F �T�U�S�J�W�F �G�P�S �F�Î�D�J�F�O�D�Z �B�O�E �U�I�F 
�S�F�T�Q�P�O�T�J�C�M�F �D�B�S�F �Q�P�M�J�D�J�F�T �G�P�S �D�I�F�N�J�D�B�M �I�B�O�E�M�J�O�H�
 �E�S�J�W�F �I�J�H�I �E�F�N�B�O�E�T �P�O �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �J�O 
�S�F�H�B�S�E �U�P �I�F�B�M�U�I �B�O�E �T�B�G�F�U�Z�
 �F�O�W�J�S�P�O�N�F�O�U�B�M �T�U�B�O�E�B�S�E�T �D�P�N�Q�M�J�B�O�D�F�
 �S�F�M�J�B�C�J�M�J�U�Z �B�O�E 
�N�B�J�O�U�F�O�B�O�D�F��

�  Chemicals extraction from natural resources

Mining and minerals processing

�.�J�O�J�O�H �B�O�E �N�J�O�F�S�B�M �Q�S�P�D�F�T�T�J�O�H �J�O�E�V�T�U�S�Z �B�S�F �B�N�P�O�H �U�I�F �N�P�T�U �J�O�U�F�O�T�J�W�F �V�T�F�S�T �P�G �X�B�U�F�S �B�O�E 
�D�I�F�N�J�D�B�M�T�
 �J�O �I�B�S�T�I �F�O�W�J�S�P�O�N�F�O�U �B�O�E �X�J�U�I �E�F�N�B�O�E�J�O�H �U�B�T�L�T �G�P�S �J�O�T�U�B�M�M�B�U�J�P�O�
 �S�F�M�J�B�C�J�M�J�U�Z �B�O�E 
�S�F�T�J�T�U�B�O�D�F �U�P �D�P�S�S�P�T�J�P�O�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �Q�S�P�E�V�D�U�T �B�S�F �V�T�F�E �J�O �U�I�F �N�J�O�F�T �V�U�J�M�J�U�J�F�T �B�O�E �G�P�S 
�T�F�W�F�S�B�M �Q�S�P�D�F�T�T �T�U�F�Q�T �G�S�P�N �P�S�F �C�F�O�F�Ì�D�J�B�U�J�P�O �U�P �I�Z�E�S�P�N�F�U�B�M�M�V�S�H�Z��

Oil and gas industry

�8�B�U�F�S �D�Z�D�M�F �J�O �P�J�M �B�O�E �H�B�T �J�O�E�V�T�U�S�Z �J�T �D�P�N�Q�M�F�Y �B�O�E �E�F�N�B�O�E�J�O�H�� �B �N�V�M�U�J�U�V�E�F �P�G �D�I�F�N�J�D�B�M 
�B�E�E�J�U�J�W�F�T �B�S�F �V�T�F�E �U�P �F�O�I�B�O�D�F �Q�S�P�D�F�T�T �Q�F�S�G�P�S�N�B�O�D�F �B�O�E �J�O�D�S�F�B�T�F �U�I�F �F�Î�D�J�F�O�D�Z �P�G �X�B�U�F�S 
�U�S�F�B�U�N�F�O�U �P�Q�F�S�B�U�J�P�O�T�� �&�W�P�M�W�J�O�H �G�S�P�O�U�J�F�S�T �J�O �P�Ë�T�I�P�S�F �B�O�E �I�Z�E�S�B�V�M�J�D �G�S�B�D�U�V�S�J�O�H �U�F�D�I�O�J�R�V�F�T �G�P�S 
�V�O�D�P�O�W�F�O�U�J�P�O�B�M �S�F�T�P�V�S�D�F�T �B�S�F �N�P�S�F �B�O�E �N�P�S�F �X�F�M�D�P�N�J�O�H �(�' �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �G�P�S �U�I�F�J�S 
�M�J�H�I�U�X�F�J�H�I�U�
 �N�P�E�V�M�B�S�J�U�Z �P�G �J�O�T�U�B�M�M�B�U�J�P�O �B�O�E �M�P�O�H �M�B�T�U�J�O�H �M�J�G�F �J�O �B�H�H�S�F�T�T�J�W�F �F�O�W�J�S�P�O�N�F�O�U��

�  Chemicals production and distribution

Petrochemicals

�1�F�U�S�P�D�I�F�N�J�D�B�M�T �B�S�F �U�I�F �C�V�J�M�E�J�O�H �C�M�P�D�L�T �G�P�S �N�P�T�U �P�G �U�I�F �P�C�K�F�D�U�T �T�V�S�S�P�V�O�E�J�O�H �Q�F�P�Q�M�F�n�T �E�B�J�M�Z �M�J�G�F�
 
�B�O�E �U�I�F�J�S �W�B�M�V�F �D�I�B�J�O �J�T �H�S�P�X�J�O�H �X�J�U�I �O�F�X �J�O�T�U�B�M�M�B�U�J�P�O�T �B�D�D�P�S�E�J�O�H �U�P �U�I�F �J�O�D�S�F�B�T�J�O�H �T�U�B�O�E�B�S�E�T 
�P�G �M�J�G�F �J�O �F�N�F�S�H�J�O�H �F�D�P�O�P�N�J�F�T �B�O�E �V�S�C�B�O�J�[�B�U�J�P�O �N�F�H�B�U�S�F�O�E�� �0�M�F�Ì�O�
 �B�S�P�N�B�U�J�D�T �B�O�E �T�Z�O�U�I�F�T�J�T 
�H�B�T �Q�S�P�D�F�T�T�J�O�H �J�O�E�V�T�U�S�J�B�M �Q�M�B�O�U�T �I�B�W�F �I�J�H�I �D�P�N�Q�M�F�Y�J�U�Z �Í�P�X �T�D�I�F�N�F�T �G�P�S �X�B�U�F�S �B�O�E �D�I�F�N�J�D�B�M�T�
 
�V�T�F�E �B�T �Q�S�P�D�F�T�T �B�E�E�J�U�J�W�F�T �P�S �D�B�U�B�M�Z�T�U�T �B�O�E �J�O �T�F�W�F�S�B�M �D�I�F�N�J�D�B�M �J�O�K�F�D�U�J�P�O �T�L�J�E�T��

Fertilizers

�-�J�L�F �Q�F�U�S�P�D�I�F�N�J�D�B�M�T�
 �G�F�S�U�J�M�J�[�F�S �Q�M�B�O�U�T �Q�M�B�Z �B �L�F�Z �S�P�M�F �J�O �U�I�F �H�M�P�C�B�M �D�I�F�N�J�D�B�M �*�O�E�V�T�U�S�Z�
 �E�S�J�W�F�O �C�Z 
�U�I�F �B�H�S�P���J�O�E�V�T�U�S�J�B�M �O�F�F�E �G�P�S �J�O�U�F�O�T�J�W�F �G�P�P�E �Q�S�P�E�V�D�U�J�P�O �B�O�E �C�F�J�O�H �B�O �F�Y�D�F�M�M�F�O�U �Q�M�B�U�G�P�S�N �G�P�S 
�B�N�N�P�O�J�B �H�B�T �N�P�O�F�U�J�[�B�U�J�P�O �J�O�U�P �O�J�U�S�P�H�F�O �C�B�T�F�E �G�F�S�U�J�M�J�[�F�S�T�� �'�F�S�U�J�M�J�[�F�S �Q�M�B�O�U�T �B�S�F �D�S�P�T�T���Q�P�J�O�U�T 
�J�O �U�I�F �W�B�M�V�F �D�I�B�J�O �P�G �U�I�F �N�P�T�U �V�T�F�E �N�J�O�F�S�B�M �B�D�J�E�T �X�P�S�M�E�X�J�E�F �J�O �U�I�F �J�O�E�V�T�U�S�Z�
 �T�V�D�I �B�T �T�V�M�G�V�S�J�D 
�B�D�J�E �B�O�E �Q�I�P�T�Q�I�P�S�J�D �B�D�J�E��
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Chlor-alkali

�$�I�M�P�S���B�M�L�B�M�J �Q�M�B�O�U�T �B�S�F �U�I�F �C�B�D�L�C�P�O�F �P�G �U�I�F �C�B�T�J�D �J�O�E�V�T�U�S�J�B�M �J�O�P�S�H�B�O�J�D �D�I�F�N�J�T�U�S�Z�� �(�' �Q�M�B�T�U�J�D 
�Q�J�Q�J�O�H �T�P�M�V�U�J�P�O�T �Ì�O�E �U�I�F�J�S �J�E�F�B�M �B�S�F�B �P�G �B�Q�Q�M�J�D�B�U�J�P�O �J�O �U�I�F �E�V�B�M �M�B�N�J�O�B�U�F �T�Z�T�U�F�N�T �G�P�S �C�S�J�O�F 
�F�M�F�D�U�S�P�M�Z�T�J�T�
 �X�I�J�M�F �E�P�X�O�T�U�S�F�B�N �U�I�F �D�I�M�P�S�J�O�F �U�S�F�F �B�O�E �U�I�F �J�O�Ì�O�J�U�F �D�B�V�T�U�J�D �T�P�E�B �J�O�E�V�T�U�S�J�B�M 
�V�T�B�H�F�T �P�Ë�F�S �U�I�F �Q�F�S�G�F�D�U �F�O�W�J�S�P�O�N�F�O�U �G�P�S �U�I�F�S�N�P�Q�M�B�T�U�J�D �J�O�T�U�B�M�M�B�U�J�P�O�T �X�J�U�I �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T�� 
�&�M�F�D�U�S�P �D�I�M�P�S�J�O�B�U�J�P�O �B�O�E �X�B�U�F�S �E�J�T�J�O�G�F�D�U�J�P�O �B�S�F �J�O�D�S�F�B�T�J�O�H �Q�S�B�D�U�J�D�F�T �X�P�S�M�E�X�J�E�F�
 �(�'�{�1�J�Q�J�O�H 
�4�Z�T�U�F�N�T �P�Ë�F�S �L�F�Z �D�P�N�Q�P�O�F�O�U�T �G�P�S �U�I�F �T�L�J�E�
 �M�P�X �X�F�J�H�I�U �B�O�E �U�P�Q �R�V�B�M�J�U�Z �J�O�T�U�B�M�M�B�U�J�P�O�T��

Basic inorganic chemicals, specialty chemicals, bio-chemicals

�8�I�F�U�I�F�S �U�I�F�S�F �B�S�F �C�B�T�J�D �T�V�C�T�U�B�O�D�F�T �M�J�L�F �U�J�U�B�O�J�V�N �E�J�P�Y�J�E�F �P�S �C�S�P�N�J�O�F�
 �Q�J�H�N�F�O�U�T �P�S �J�O�H�S�F�E�J�F�O�U�T 
�G�P�S �Q�I�B�S�N�B�D�F�V�U�J�D�B�M�T�
 �B�E�I�F�T�J�W�F�T �P�S �D�I�F�N�J�D�B�M�T �G�P�S �X�B�U�F�S �U�S�F�B�U�N�F�O�U �P�S �F�M�F�D�U�S�P�O�J�D �J�O�E�V�T�U�S�Z�
 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �Q�S�P�E�V�D�U�T �B�S�F �F�N�Q�M�P�Z�F�E �O�F�B�S�M�Z �B�U �B�M�M �Q�S�P�D�F�T�T �T�U�B�H�F�T�� �5�I�F �T�B�N�F �W�B�M�V�F �D�I�B�J�O 
�B�T �J�O �U�I�F �U�S�B�E�J�U�J�P�O�B�M �D�I�F�N�J�D�B�M �Q�S�P�D�F�T�T�J�O�H�
 �J�T �J�O�D�S�F�B�T�J�O�H�M�Z �C�F�J�O�H �S�F�Q�M�J�D�B�U�F�E �J�O �U�I�F �H�S�P�X�J�O�H �Ì�F�M�E 
�P�G �U�I�F �C�J�P���D�I�F�N�J�D�B�M�T�
 �X�I�F�S�F �J�O�P�S�H�B�O�J�D �D�I�F�N�J�D�B�M�T �Q�M�B�Z �B �E�J�T�U�J�O�D�U�J�W�F �S�P�M�F �B�T �Q�S�P�D�F�T�T �B�E�E�J�U�J�W�F�T 
�P�S �D�B�U�B�M�Z�T�U�T��

�  Chemicals used in manufacturing and process industries

Steel mills and metal industry

�.�F�U�B�M�M�J�D �N�B�U�F�S�J�B�M�T �B�S�F �U�I�F �C�B�D�L�C�P�O�F �P�G �J�O�G�S�B�T�U�S�V�D�U�V�S�F �D�P�O�T�U�S�V�D�U�J�P�O �B�O�E �U�I�F �Q�M�B�U�G�P�S�N �G�P�S �U�I�F 
�N�B�K�P�S�J�U�Z �P�G �U�I�F �F�O�H�J�O�F�F�S�F�E �Q�S�P�E�V�D�U�T �P�G �J�O�E�V�T�U�S�Z �B�O�E �F�W�F�S�Z�E�B�Z �M�J�G�F�� �4�U�F�F�M �N�J�M�M�T �B�O�E �U�I�F �C�B�T�F 
�N�F�U�B�M �Q�S�P�D�F�T�T�J�O�H �Q�M�B�O�U�T �G�P�S �P�Q�F�S�B�U�J�P�O�T �P�G �T�N�F�M�U�J�O�H�
 �S�F�Ì�O�J�O�H�
 �S�F�D�Z�D�M�J�O�H �B�S�F �J�O�U�F�O�T�J�W�F �V�T�F�S�T �P�G 
�B�H�H�S�F�T�T�J�W�F �B�D�J�E�T �B�O�E �B�M�L�B�M�J�T�
 �F�T�Q�F�D�J�B�M�M�Z �J�O �U�I�F �Q�J�D�L�M�J�O�H �Q�S�P�D�F�T�T�� �*�O �U�I�J�T �B�S�F�B �U�I�F �U�I�F�S�N�P�Q�M�B�T�U�J�D 
�Q�J�Q�J�O�H �T�Z�T�U�F�N�T �Q�M�B�Z �B �L�F�Z �S�P�M�F�
 �G�P�S �F�Y�B�N�Q�M�F �J�O �U�I�F �F�Y�I�B�V�T�U �H�B�T�F�T �T�D�S�V�C�C�J�O�H��

Surface treatment, galvanization, batteries, painting and printing, glass industry

�%�S�J�W�F�O �Q�S�J�N�B�S�J�M�Z �C�Z �U�S�B�O�T�Q�P�S�U�B�U�J�P�O �J�O�E�V�T�U�S�Z �B�O�E �I�P�V�T�F�I�P�M�E �B�Q�Q�M�J�B�O�D�F�T�
 �T�V�S�G�B�D�F �U�S�F�B�U�N�F�O�U �P�G 
�U�I�F �N�F�U�B�M�T �J�T �B �X�J�E�F�T�Q�S�F�B�E �J�O�E�V�T�U�S�J�B�M �Q�S�B�D�U�J�D�F�
 �J�O�D�M�V�E�J�O�H �E�F�N�B�O�E�J�O�H �Ì�O�F���U�V�O�F�E 
�F�M�F�D�U�S�P�D�I�F�N�J�D�B�M �B�Q�Q�M�J�D�B�U�J�P�O�T �T�V�D�I �J�O �D�B�T�F �P�G �H�B�M�W�B�O�J�[�B�U�J�P�O �P�G �G�B�T�I�J�P�O �B�D�D�F�T�T�P�S�J�F�T�
 �J�O�D�M�V�E�J�O�H 
�X�B�U�D�I�F�T�
 �U�S�F�B�U�N�F�O�U �P�G �T�U�F�F�M �U�Z�S�F �D�P�S�E�
 �F�U�D�I�J�O�H �P�G �T�V�S�G�B�D�F�T �G�P�S �F�M�F�D�U�S�P�O�J�D�T �J�O�E�V�T�U�S�Z 
�D�P�N�Q�P�O�F�O�U�T�� �1�S�F�Q�B�S�B�U�J�P�O �P�G �N�F�U�B�M �T�V�S�G�B�D�F�T �G�P�S �Q�B�J�O�U�J�O�H �J�O�W�P�M�W�F�T �I�J�H�I �D�P�N�Q�M�F�Y�J�U�Z �F�M�F�D�U�S�P��
�E�J�Q�Q�J�O�H �U�S�F�B�U�N�F�O�U �T�U�B�H�F�T�
 �X�I�F�S�F �U�I�F �F�Y�D�F�M�M�F�O�U �N�B�U�F�S�J�B�M �Q�V�S�J�U�Z �B�O�E �M�F�B�D�I���P�V�U �C�F�I�B�W�J�P�S �P�G 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �D�P�N�Q�P�O�F�O�U�T �B�S�F �Q�S�P�W�F�O �C�F�O�F�Ì�U�T��

Pulp and paper, starch, yeast and sugar, cosmetic and detergents, textile industry

�(�M�P�C�B�M�J�[�B�U�J�P�O �B�O�E �V�S�C�B�O�J�[�B�U�J�P�O �E�S�J�W�F�O�
 �J�O�D�S�F�B�T�J�O�H �T�U�B�O�E�B�S�E�T �P�G �M�J�G�F �Q�M�B�D�F �B �E�F�N�B�O�E �U�P 
�N�B�O�V�G�B�D�U�V�S�J�O�H �J�O�E�V�T�U�S�J�F�T �G�P�S �T�F�W�F�S�B�M �Q�S�P�E�V�D�U�T�
 �X�J�U�I �D�I�B�M�M�F�O�H�J�O�H �R�V�B�M�J�U�Z �B�O�E �Q�F�S�G�P�S�N�B�O�D�F 
�S�F�R�V�J�S�F�N�F�O�U�T �B�O�E �X�J�U�I�J�O �T�U�S�J�D�U �S�F�H�V�M�B�U�J�P�O�T �G�P�S �F�O�W�J�S�P�O�N�F�O�U�B�M �D�P�N�Q�M�J�B�O�D�F �B�O�E �I�F�B�M�U�I �B�O�E 
�T�B�G�F�U�Z�� �)�J�H�I �R�V�B�M�J�U�Z �D�P�N�Q�P�O�F�O�U�T�
 �E�V�S�B�C�M�F �N�B�U�F�S�J�B�M�T�
 �Q�S�F�D�J�T�F �Q�S�P�D�F�T�T �D�P�O�U�S�P�M �B�S�F �F�O�T�V�S�F�E �C�Z 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �J�O �B �N�V�M�U�J�U�V�E�F �P�G �B�Q�Q�M�J�D�B�U�J�P�O�T �J�O�W�P�M�W�J�O�H �D�I�F�N�J�D�B�M�T��

1.2.2	 Leading Systems (Samples)

PROGEF
(Standard)

CONTAIN-IT Plus SYGEF PVC-U PVC-C ecoFIT and ELGEF

�E���� �r �E������ �N�N�
 
�1�/�� �r �1�/����

�E���� �r �E������ �N�N �E���� �r �E������ �N�N
�1�/���� �r �1�/����

�E�� �r �E������ �N�N�
 
�1�/�� �r �1�/����

�E���� �r �E������ �N�N
�1�/���� �r �1�/����

�E���� �r �E������ �N�N�
 
�1�/���� �r �1�/����

�� �‹�$ �U�P ������ �‹�$ ������ �‹�$ �U�P �������� �‹�$�������� �‹�$ �U�P �������� �‹�$�� �‹�$ �U�P ������ �‹�$ �� �‹�$ �U�P ������ �‹�$ ������ �‹�$ �U�P ������ �‹�$
Automation

Measurement – Control –  Actuation

���B�D�D�� �U�P �Q�S�J�N�B�S�Z �Q�J�Q�F �N�B�U�F�S�J�B�M
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1.3	 Microelectronics

1.3.1	 Overview

�"�U �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �X�F �S�F�B�M�J�[�F �U�I�B�U �Z�P�V�S �I�J�H�I �U�F�D�I �Q�S�P�E�V�D�U�J�P�O �Q�M�B�O�U�T �S�V�O�O�J�O�H ���������� �)�B�W�J�O�H 
�E�F�Q�F�O�E�B�C�M�F�
 �T�B�G�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �U�I�B�U �D�B�O �D�P�O�T�J�T�U�F�O�U�M�Z �E�F�M�J�W�F�S �D�S�J�U�J�D�B�M �Q�S�P�D�F�T�T�J�O�H �Í�V�J�E�T �J�T �B 
must.

�"�W�P�J�E�J�O�H �V�O�O�F�D�F�T�T�B�S�Z �T�I�V�U�E�P�X�O�T �J�T �B �D�P�N�N�P�O �H�P�B�M �U�I�B�U �X�F �T�I�B�S�F�� �0�V�S �T�V�Q�Q�M�Z �P�G �R�V�B�M�J�U�Z 
�Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N �Q�S�P�E�V�D�U�T �B�O�E �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T �D�P�V�Q�M�F�E �X�J�U�I �P�V�S �E�F�E�J�D�B�U�F�E �B�O�E 
�L�O�P�X�M�F�E�H�F�B�C�M�F �F�O�H�J�O�F�F�S�J�O�H �T�U�B�Ë �I�B�T �L�F�Q�U �G�B�D�U�P�S�J�F�T �M�J�L�F �Z�P�V�S �P�X�O �S�V�O�O�J�O�H �������� �G�P�S �N�P�S�F �U�I�B�O 
�U�X�P �E�F�D�B�E�F�T�� �%�V�S�J�O�H �U�I�J�T �U�J�N�F�
 �F�O�E �V�T�F�S�T �M�J�L�F �Z�P�V�S�T�F�M�G �I�B�W�F �T�F�F�O �U�I�F �B�E�E�F�E �C�F�O�F�Ì�U�T �P�G �Q�M�B�T�U�J�D 
�Q�J�Q�J�O�H �T�Z�T�U�F�N�T �B�O�E �S�F�Q�M�B�D�F�E �P�U�I�F�S �N�B�U�F�S�J�B�M�T �U�P �B�D�I�J�F�W�F �T�B�G�F�U�Z�
 �R�V�B�M�J�U�Z �B�O�E �Q�S�P�E�V�D�U�J�W�J�U�Z��

Semiconductor Photovoltaic

TFT/HB-LED Storage media

�  Semiconductor

�)�J�H�I�M�Z �T�Q�F�D�J�B�M�J�[�F�E �G�B�D�J�M�J�U�J�F�T �I�B�O�E�M�F �U�I�F �D�P�N�Q�M�F�Y�J�U�Z �B�O�E �T�F�O�T�J�U�J�W�F�O�F�T�T �P�G �U�I�F �Q�S�P�D�F�T�T�F�T �B�O�E 
�Q�S�P�E�V�D�U�T �J�O �U�I�F �T�F�N�J�D�P�O�E�V�D�U�P�S �X�B�G�F�S �Q�S�P�E�V�D�U�J�P�O �J�O�E�V�T�U�S�Z �C�Z �P�Q�F�S�B�U�J�O�H �J�O �T�U�S�J�D�U�M�Z �D�P�O�U�S�P�M�M�F�E 
�D�M�F�B�O �S�P�P�N �F�O�W�J�S�P�O�N�F�O�U�T�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�Ë�F�S�T �B �Q�P�S�U�G�P�M�J�P �P�G �I�J�H�I �Q�V�S�J�U�Z �Q�M�B�T�U�J�D �T�Z�T�U�F�N�T 
�G�P�S �U�I�F �T�B�G�F �B�O�E �S�F�M�J�B�C�M�F �D�P�O�W�F�Z�B�O�D�F �P�G �D�S�J�U�J�D�B�M �Q�S�P�D�F�T�T�J�O�H �Í�V�J�E�T �U�P �B�O�E �G�S�P�N �Z�P�V�S �'�B�C 
�Q�S�P�D�F�T�T�J�O�H �F�R�V�J�Q�N�F�O�U �J�O�T�U�B�M�M�F�E �P�O �Q�S�P�E�V�D�U�J�P�O �Í�P�P�S��

�  Photovoltaic

�)�J�H�I �E�F�N�B�O�E�T �S�F�H�B�S�E�J�O�H �Q�V�S�J�U�Z�
 �T�B�G�F�U�Z �B�O�E �R�V�B�M�J�U�Z �D�I�B�S�B�D�U�F�S�J�[�F �Q�S�P�E�V�D�U�J�P�O �Q�S�P�D�F�T�T�F�T �P�G 
�Q�I�P�U�P�W�P�M�U�B�J�D �T�Z�T�U�F�N�T�� �3�F�M�J�B�C�M�F �D�P�O�W�F�Z�B�O�D�F �P�G �N�F�E�J�B �V�O�E�F�S �D�M�F�B�O �D�P�O�E�J�U�J�P�O�T �I�B�T �U�P �C�F �B�T�T�V�S�F�E 
�B�O�E �B�Q�Q�S�P�Q�S�J�B�U�F�M�Z �D�P�O�U�S�P�M�M�F�E�� �8�I�F�U�I�F�S �J�U �J�T �Q�S�P�D�F�T�T �U�F�D�I�O�P�M�P�H�Z �P�S �U�I�F �Q�S�P�E�V�D�U�J�P�O �Í�P�X�
 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �Q�S�P�E�V�D�U �Q�P�S�U�G�P�M�J�P �D�P�W�F�S�T �B�M�M �I�J�H�I �F�O�E �X�B�U�F�S �B�Q�Q�M�J�D�B�U�J�P�O�T �J�O �U�I�F �Q�I�P�U�P�W�P�M�U�B�J�D 
industry.
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�  TFT/HB-LED

�5�I�F �N�B�O�V�G�B�D�U�V�S�J�O�H �P�G �5�'�5���-�&�% �U�F�D�I�O�P�M�P�H�J�F�T �J�T �T�U�S�V�D�U�V�S�F�E �J�O �X�B�G�F�S �D�M�F�B�O�J�O�H �B�O�E �N�F�U�B�M�M�J�[�B�U�J�P�O 
�T�U�F�Q�T�
 �Q�B�U�U�F�S�O�J�O�H �B�O�E �F�U�D�I�J�O�H�
 �N�B�Q�Q�F�E �J�O �U�Z�Q�J�D�B�M �B�Q�Q�M�J�D�B�U�J�P�O�T �T�V�D�I �B�T �O�F�V�U�S�B�M�J�[�B�U�J�P�O �B�O�E 
�D�I�F�N�J�D�B�M �E�J�T�U�S�J�C�V�U�J�P�O �B�T �X�F�M�M �Q�S�P�D�F�T�T �D�P�P�M�J�O�H �X�B�U�F�S �G�P�S �U�P�P�M�T�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�Ë�F�S�T �U�I�F 
�S�J�H�I�U �T�P�M�V�U�J�P�O �B�D�D�P�S�E�J�O�H �U�P �Q�S�P�D�F�T�T �S�F�R�V�J�S�F�N�F�O�U�T�
 �U�F�N�Q�F�S�B�U�V�S�F �D�P�O�E�J�U�J�P�O�T �B�O�E �D�I�F�N�J�D�B�M 
�D�P�O�D�F�O�U�S�B�U�J�P�O�T��

�  Storage media

�4�J�O�D�F �N�F�N�P�S�Z �D�B�Q�B�D�J�U�Z �Q�F�S �G�P�P�U�Q�S�J�O�U �J�T �D�P�O�U�J�O�V�P�V�T�M�Z �J�O�D�S�F�B�T�J�O�H�
 �Q�S�P�E�V�D�F�S�T �P�G �N�F�D�I�B�O�J�D�B�M 
�N�F�N�P�S�Z �E�F�W�J�D�F�T �T�I�P�X�J�O�H �B�M�T�P �B�O �J�O�D�S�F�B�T�F�E �E�F�N�B�O�E�T �G�P�S �Q�V�S�F �B�O�E �I�J�H�I �Q�V�S�J�U�Z �N�B�U�F�S�J�B�M�T �P�G 
�D�P�O�T�U�S�V�D�U�J�P�O�T �G�P�S �U�I�F�J�S �G�B�D�J�M�J�U�J�F�T �J�O �W�B�S�J�P�V�T �B�Q�Q�M�J�D�B�U�J�P�O�T��

1.3.2	 Leading Systems (Samples)

PROGEF CONTAIN-IT Plus SYGEF PVC-U PVC-C ecoFIT and ELGEF

�E���� �r �E������ �N�N�
 
�1�/�� �r �1�/����

�E���� �r �E������ �N�N �E���� �r �E������ �N�N
�1�/���� �r �1�/����

�E�� �r �E������ �N�N�
 
�1�/�� �r �1�/����

�E���� �r �E������ �N�N
�1�/���� �r �1�/����

�E���� �r �E������ �N�N�
 
�1�/���� �r �1�/����

���‹�$ �U�P ������ �‹�$ ������ �‹�$ �U�P �������� �‹�$�������� �‹�$ �U�P �������� �‹�$�� �‹�$ �U�P ������ �‹�$ �� �‹�$ �U�P ������ �‹�$ ������ �‹�$ �U�P ������ �‹�$
�"�V�U�P�N�B�U�J�P�O

�.�F�B�T�V�S�F�N�F�O�U �r �$�P�O�U�S�P�M �r  �"�D�U�V�B�U�J�P�O

���B�D�D�� �U�P �Q�S�J�N�B�S�Z �Q�J�Q�F �N�B�U�F�S�J�B�M

Applications
•	 �1�S�P�D�F�T�T�� �� �7�B�D�V�V�N �4�P�M�V�U�J�P�O�T
•	 �$�.�1 �� �4�M�V�S�S�Z �Q�S�P�D�F�T�T
•	 �6�1�8 �� �)�P�U �6�1�8
•	 �$�I�F�N�J�D�B�M �E�J�T�U�S�J�C�V�U�J�P�O �� 

�$�P�O�W�F�Z�B�O�D�F
•	 �1�S�P�D�F�T�T �D�P�P�M�J�O�H �X�B�U�F�S
•	 �4�Q�F�D�J�B�M�U�Z �X�B�T�U�F
•	 �*�O�E�V�T�U�S�J�B�M �H�S�B�E�F �X�B�U�F�S
•	 �%�* �X�B�U�F�S �� �4�Q�F�D�J�Ì�F�E �X�B�U�F�S
•	 �8�F�U �C�F�O�D�I �Q�S�P�D�F�T�T �U�P�P�M�T 

�	�0�&�.�
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1.4	 Cooling

1.4.1	 Overview

�(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�Ë�F�S�T �B�Q�Q�M�J�D�B�U�J�P�O �P�S�J�F�O�U�B�U�F�E�
 �W�B�M�V�F �B�E�E�J�O�H �T�Z�T�U�F�N �T�P�M�V�U�J�P�O�T �G�P�S �U�I�F 
�U�S�B�O�T�Q�P�S�U �P�G �D�I�J�M�M�F�E �X�B�U�F�S �B�U �������������‹�$ �J�O �B�J�S���D�P�O�E�J�U�J�P�O�J�O�H �Q�M�B�O�U�T�
 �J�O�E�V�T�U�S�J�B�M �D�P�P�M�J�O�H �X�B�U�F�S �B�U 
���������������‹�$ �B�O�E �I�F�B�U �Q�V�N�Q �D�P�N�C�J�O�F�E �D�P�P�M�J�O�H �r �I�F�B�U�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O�T �B�T �X�F�M�M �B�T �F�Î�D�J�F�O�U �F�O�F�S�H�Z 
�T�B�W�J�O�H �U�S�B�O�T�Q�P�S�U �P�G �T�F�D�P�O�E�B�S�Z �S�F�G�S�J�H�F�S�B�O�U�T �J�O �S�F�G�S�J�H�F�S�B�U�J�P�O �Q�M�B�O�U�T�� �G�P�S �F�Y�B�N�Q�M�F �J�O �#�S�F�X�F�S�J�F�T�
 
�4�V�Q�F�S�N�B�S�L�F�U�T�
 �$�P�M�E �4�U�P�S�F�T�
 �'�P�P�E �B�O�E �#�F�W�F�S�B�H�F �Q�S�P�E�V�D�U�J�P�O �G�B�D�U�P�S�J�F�T��

�&�O�W�J�S�P�O�N�F�O�U�B�M �S�F�H�V�M�B�U�J�P�O�T �X�P�S�M�E�X�J�E�F �B�S�F �S�F�T�U�S�J�D�U�J�O�H �U�I�F �V�T�F �P�G �I�J�H�I �(�8�1 �	�(�M�P�C�B�M �8�B�S�N�J�O�H 
�1�P�U�F�O�U�J�B�M�
 �S�F�G�S�J�H�F�S�B�O�U �H�B�T�F�T�� �U�I�J�T �J�T �E�S�J�W�J�O�H �U�I�F �$�P�P�M�J�O�H �N�B�S�L�F�U �U�P�X�B�S�E�T �F�W�F�S �J�O�D�S�F�B�T�J�O�H �V�T�F �P�G 
�J�O�E�J�S�F�D�U �P�S �T�F�D�P�O�E�B�S�Z �T�Z�T�U�F�N�T �U�P �S�F�E�V�D�F �U�I�F �B�N�P�V�O�U �B�O�E �M�F�B�L�B�H�F�T �P�G �N�B�O���N�B�E�F �S�F�G�S�J�H�F�S�B�O�U 
�H�B�T�F�T�� �&�Î�D�J�F�O�U�
 �F�D�P�O�P�N�J�D�B�M �U�S�B�O�T�G�F�S �P�G �U�I�F �I�F�B�U �M�P�B�E �J�O �U�I�F �T�F�D�P�O�E�B�S�Z �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �P�G �W�J�U�B�M 
�J�N�Q�P�S�U�B�O�D�F �U�P �U�I�F �F�Î�D�J�F�O�D�Z �P�G �U�I�F �D�P�N�Q�M�F�U�F �Q�M�B�O�U��

�(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�Ë�F�S�T �B �S�B�O�H�F �P�G �S�F�B�M �W�B�M�V�F���B�E�E�J�O�H �T�Z�T�U�F�N�T �G�P�S �B�M�M �U�Z�Q�F�T �P�G �D�P�P�M�J�O�H �M�J�O�F�T�
 
�B�M�M �P�Ë�F�S�J�O�H �������� �D�P�S�S�P�T�J�P�O �S�F�T�J�T�U�B�O�D�F�
 �P�Q�U�J�N�V�N �F�Î�D�J�F�O�D�Z�
 �U�I�B�O�L�T �U�P �G�B�D�U�P�S�Z �N�B�E�F �Q�S�F��
�J�O�T�V�M�B�U�J�P�O �B�O�E �T�J�N�Q�M�F �U�J�N�F���T�B�W�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O �P�O���T�J�U�F�� �'�S�F�P�O �G�S�F�F �B�O�E �M�P�X �D�B�S�C�P�O �G�P�P�U�Q�S�J�O�U 
�F�Y�Q�F�D�U�F�E �M�J�G�F���T�Q�B�O��

Cold stores Commercial refrigeration

A/C Cooling: commercial - residential F & B production

Cooling media > 0 °C / 32 °F

Air Conditioning 

�$�I�J�M�M�F�E �X�B�U�F�S �������������‹�$ �B�J�S���D�P�O�E�J�U�J�P�O�J�O�H �Q�M�B�O�U�T �B�S�F �D�P�N�N�P�O �G�P�S �M�B�S�H�F�S �D�P�P�M�J�O�H �D�B�Q�B�D�J�U�Z 
�J�O�T�U�B�M�M�B�U�J�P�O�T�� �D�F�O�U�S�B�M�J�[�F�E �D�P�M�E �X�B�U�F�S �M�P�P�Q�T �P�Ë�F�S �F�Î�D�J�F�O�D�Z �B�O�E �Í�F�Y�J�C�M�F �G�P�S �D�P�O�U�S�B�D�U�P�S �B�O�E 
�F�O�E���V�T�F�S �B�M�J�L�F�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�Ë�F�S�T �X�J�U�I�J�O �J�U�T �T�Z�T�U�F�N�T �B�M�T�P �U�I�F �O�F�D�F�T�T�B�S�Z �Í�F�Y�J�C�M�F �I�P�T�F�T 
�B�O�E �Ì�S�F���X�B�M�M �Q�F�O�F�U�S�B�U�J�P�O �T�P�M�V�U�J�P�O�T �O�F�D�F�T�T�B�S�Z �G�P�S �T�V�D�I �J�O�T�U�B�M�M�B�U�J�P�O�T��

Industrial Cooling Water

�"�M�M �J�O�E�V�T�U�S�J�B�M �Q�M�B�O�U�T �S�F�R�V�J�S�F �D�P�P�M�J�O�H �X�B�U�F�S �C�P�U�I �X�J�U�I�J�O �U�I�F �G�B�D�U�P�S�Z �J�U�T�F�M�G �G�P�S �D�P�P�M�J�O�H �P�G 
�N�B�D�I�J�O�F�S�Z �B�O�E �B�M�T�P �G�P�S �F�Y�U�F�S�O�B�M �E�S�Z���D�P�P�M�F�S �S�F�T�Q�F�D�U�J�W�F�M�Z �D�P�P�M�J�O�H �U�P�X�F�S �T�Z�T�U�F�N�T�� �(�'�{�1�J�Q�J�O�H 
�4�Z�T�U�F�N�T �P�Ë�F�S �B�M�M �E�F�D�J�T�J�P�O �N�B�L�F�S�T �S�F�B�M �B�E�E�F�E���W�B�M�V�F �G�P�S �T�V�D�I �J�O�T�U�B�M�M�B�U�J�P�O�T �P�Ë�F�S�J�O�H �F�O�F�S�H�Z 
�F�Î�D�J�F�O�D�Z �B�O�E �S�F�B�M �U�J�N�F �T�B�W�J�O�H�T �D�P�N�Q�B�S�F�E �X�J�U�I �U�S�B�E�J�U�J�P�O�B�M �T�P�M�V�U�J�P�O�T��
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Data Centers

�"�M�M �T�F�D�U�P�S�T �G�S�P�N �C�B�O�L�T �U�P �V�O�J�W�F�S�T�J�U�J�F�T�
 �J�O�T�V�S�B�O�D�F �D�P�N�Q�B�O�J�F�T �U�P �D�P�N�N�V�O�J�D�B�U�J�P�O �Q�S�P�W�J�E�F�S�T�
 
�S�F�R�V�J�S�F �D�F�O�U�S�B�M�J�[�F�E �T�F�S�W�F�S �T�U�P�S�B�H�F �P�G �D�S�J�U�J�D�B�M �J�O�G�P�S�N�B�U�J�P�O�� �"�O �F�Ë�F�D�U�J�W�F �X�B�Z �P�G �S�F�N�P�W�J�O�H �I�F�B�U 
�J�T �B �X�B�U�F�S �M�P�P�Q �B�T�T�P�D�J�B�U�F�E �X�J�U�I �B �O�P�O���D�P�S�S�P�E�J�O�H�
 �O�P�O���T�D�B�M�J�O�H�
 �Q�S�F�T�T�V�S�F���C�F�B�S�J�O�H�
 �B�M�M���Q�M�B�T�U�J�D 
piping system.

Cooling media < 0 °C / 32 °F

Commercial refrigeration

�4�V�Q�F�S�N�B�S�L�F�U�T �B�O�E �H�S�P�D�F�S�J�F�T �T�U�P�S�F�T�� �N�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F �G�P�S �G�S�F�T�I �G�P�P�E�T �T�V�D�I �B�T �N�F�B�U�
 �Ì�T�I 
�B�O�E �E�B�J�S�Z �Q�S�P�E�V�D�U�T�
 �B�O�E �M�P�X �U�F�N�Q�F�S�B�U�V�S�F �G�P�S �G�S�P�[�F�O �H�P�P�E�T�� �4�F�D�P�O�E�B�S�Z �S�F�G�S�J�H�F�S�B�U�J�P�O �T�Z�T�U�F�N�T 
�V�T�J�O�H �H�M�Z�D�P�M �B�O�E �T�B�M�U �T�P�M�V�U�J�P�O�T �S�F�R�V�J�S�F �T�N�P�P�U�I�
 �O�P�O���D�P�S�S�P�E�J�O�H�
 �O�P�O���E�S�J�Q�Q�J�O�H �Q�J�Q�J�O�H �T�Z�T�U�F�N�T 
�G�P�S �B�O �F�Î�D�J�F�O�U �U�S�B�O�T�Q�P�S�U �P�G �D�P�P�M�J�O�H �D�B�Q�B�D�J�U�Z�
 �L�F�F�Q�J�O�H �B �M�P�X �D�B�S�C�P�O �G�P�P�U�Q�S�J�O�U��

Cold stores

�1�S�F�T�F�S�W�J�O�H �G�S�V�J�U�T �P�S �W�F�H�F�U�B�C�M�F�T �B�G�U�F�S �I�B�S�W�F�T�U �P�S �T�U�P�S�J�O�H �E�B�J�S�Z�
 �N�F�B�U �B�O�E �Ì�T�I�
 �U�I�F�T�F �M�B�S�H�F 
�J�O�T�U�B�M�M�B�U�J�P�O�T �S�F�R�V�J�S�F �F�Î�D�J�F�O�U�
 �M�P�O�H �M�B�T�U�J�O�H �B�O�E �N�B�J�O�U�F�O�B�O�D�F���G�S�F�F �D�P�P�M�J�O�H �T�Z�T�U�F�N�T�� �)�Z�E�S�B�V�M�J�D 
�M�P�P�Q�T �V�T�J�O�H �Q�S�F���J�O�T�V�M�B�U�F�E �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �Q�S�P�W�J�E�F �U�I�F �S�F�R�V�J�S�F�E �B�D�D�V�S�B�U�F �U�F�N�Q�F�S�B�U�V�S�F 
�B�O�E �I�V�N�J�E�J�U�Z �D�P�O�U�S�P�M�
 �X�J�U�I ���� �Z�F�B�S�T �D�P�S�S�P�T�J�P�O �S�F�T�J�T�U�B�O�U �M�J�G�F���T�Q�B�O��

Food and Beverage Production

�'�S�P�N �S�F�B�E�Z���N�B�E�F �N�F�B�M �Q�S�P�E�V�D�U�J�P�O �G�B�D�U�P�S�J�F�T�
 �U�P �E�B�J�S�J�F�T�
 �T�M�B�V�H�I�U�F�S �I�P�V�T�F�T �B�O�E �N�F�B�U 
�Q�S�P�E�V�D�U�J�P�O�
 �U�P �D�B�S�C�P�O�B�U�F�E �E�S�J�O�L�T�
 �B�M�M �G�P�S�N�T �P�G �G�P�P�E �B�O�E �C�F�W�F�S�B�H�F �Q�S�P�E�V�D�U�J�P�O �S�F�B�M�M�Z �I�F�B�W�J�M�Z �P�O 
�B �S�F�M�J�B�C�M�F �F�Î�D�J�F�O�U �D�P�P�M�J�O�H �Q�M�B�O�U�� �5�I�F �T�B�G�F�U�Z �P�G �U�I�F �X�P�S�L�F�S�T�
 �I�Z�H�J�F�O�F �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E �F�O�F�S�H�Z 
�F�Î�D�J�F�O�D�Z �B�S�F �U�I�F �N�B�J�O �E�S�J�W�F�S�T �X�I�F�O �E�F�T�J�H�O�J�O�H �U�I�F �D�P�P�M�J�O�H �Q�M�B�O�U�� �-�P�X �Q�S�F�T�T�V�S�F �H�M�Z�D�P�M �P�S �T�B�M�U 
�T�P�M�V�U�J�P�O �T�F�D�P�O�E�B�S�Z �D�J�S�D�V�J�U�T �X�J�U�I �Q�S�F���J�O�T�V�M�B�U�F�E �Q�M�B�T�U�J�D �Q�J�Q�F �P�Ë�F�S �B �T�J�N�Q�M�F �B�O�E �D�P�T�U �F�Ë�F�D�U�J�W�F 
�T�U�B�U�F���P�G���U�I�F���B�S�U �T�P�M�V�U�J�P�O �G�P�S �J�O�E�J�S�F�D�U �S�F�G�S�J�H�F�S�B�U�J�P�O �J�O�T�U�B�M�M�B�U�J�P�O�T��

Applications

Air Conditioning 
+6/+12°C

Industrial  
Cooling Water

Data Centers Commercial 
Refrigeration

Cold Stores Industrial  
Refrigeration

1.4.2	 Leading Systems (Samples)

COOL-FIT ABS COOL-FIT ABS Plus 
(pre-insulated)

COOL-FIT 2.0 
(pre-insulated)

COOL-FIT 4.0 
(pre-insulated)

iFIT ecoFIT and ELGEF

�E���� �r �E������ �N�N�
 
�1�/����
�E������ �r �E������ �N�N�
 
�1�/��

�E���� �r �E������ �N�N�
 
�1�/����
�E������ �r �E������ �N�N�
 
�1�/��

�E���� �r �E������ �N�N�
 
�1�/����

�E���� �r �E������ �N�N�
 
�1�/����������

�E���� �� �E���� �N�N�
  
�1�/����

�E���� �r �E������ �N�N�
 
�1�/���� �r �1�/����

������ �‹�$ �U�P ������ �‹�$������ �‹�$ �U�P ������ �‹�$�� �‹�$ �U�P ������ �‹�$ ������ �‹�$ �U�P ������ �‹�$�� �‹�$ �U�P ������ �‹�$ ������ �‹�$ �U�P ������ �‹�$

Automation
Measurement – Control –  Actuation
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1.5	 Energy

1.5.1	 Overview

�*�O �U�I�F �H�S�P�X�J�O�H �T�F�O�T�F �P�G �T�V�T�U�B�J�O�B�C�J�M�J�U�Z�
 �Q�S�P�G�P�V�O�E �D�I�B�O�H�F�T �B�S�F �C�F�H�J�O�O�J�O�H �U�P �U�S�B�O�T�G�P�S�N �U�I�F �X�B�Z 
�F�O�F�S�H�Z �J�T �Q�S�P�E�V�D�F�E�
 �E�F�M�J�W�F�S�F�E �B�O�E �V�T�F�E�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �Q�S�P�W�J�E�F�T �J�O�U�F�M�M�J�H�F�O�U �D�P�S�S�P�T�J�P�O 
�S�F�T�J�T�U�B�O�U �Q�M�B�T�U�J�D �T�P�M�V�U�J�P�O�T �G�P�S �T�V�D�D�F�T�T�G�V�M�M�Z �N�B�O�B�H�J�O�H �I�J�H�I�M�Z �T�Q�F�D�J�B�M�J�[�F�E �X�B�U�F�S �B�O�E �D�I�F�N�J�D�B�M 
�B�Q�Q�M�J�D�B�U�J�P�O�T �J�O �U�P�E�B�Z�m�T �B�O�E �U�P�N�P�S�S�P�X�m�T �F�O�F�S�H�Z �Q�P�X�F�S �H�F�O�F�S�B�U�J�P�O��

�$�P�S�S�P�T�J�P�O �J�T �U�I�F �C�J�H�H�F�T�U �D�P�O�U�S�J�C�V�U�P�S �U�P �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�B�J�M�V�S�F�T �J�O �B �Q�P�X�F�S �Q�M�B�O�U�� �8�J�U�I �U�I�J�T �J�O 
�N�J�O�E �U�I�F �H�P�B�M �J�T �U�P �S�F�Q�M�B�D�F �N�F�U�B�M �Q�J�Q�J�O�H �X�J�U�I �U�I�F�S�N�P�Q�M�B�T�U�J�D �T�P�M�V�U�J�P�O�T�� �5�I�F �S�F�T�V�M�U �J�T �D�P�S�S�P�T�J�P�O 
�S�F�T�J�T�U�B�O�D�F �G�P�S �V�Q �U�P ���� �Z�F�B�S�T�
 �E�F�Q�F�O�E�J�O�H �P�O �U�I�F �B�Q�Q�M�J�D�B�U�J�P�O��

Conventional power plants Renewable energies

�&�O�F�S�H�Z �Q�S�P�E�V�D�U�J�P�O �J�O�D�M�V�E�F �D�P�B�M�
 �H�B�T�
 �O�V�D�M�F�B�S�
 �D�P�H�F�O�F�S�B�U�J�P�O 
�X�B�T�U�F �U�P �F�O�F�S�H�Z�
 �C�J�P�H�B�T�
 �C�J�P�N�B�T�T�
 �B�M�H�B�F�
 �F�O�F�S�H�Z �T�U�P�S�B�H�F�
 
�D�B�S�C�P�O �D�B�Q�U�V�S�F �U�P �O�B�N�F �T�P�N�F �F�Y�B�N�Q�M�F�T��

Pioneering green solutions

�  Conventional Power Plants

�$�P�O�W�F�O�U�J�P�O�B�M �Q�P�X�F�S �H�F�O�F�S�B�U�J�P�O�
 �V�T�J�O�H �G�P�T�T�J�M �G�V�F�M�T �P�S �O�V�D�M�F�B�S �T�P�V�S�D�F�T �U�P �Q�S�P�E�V�D�F �F�O�F�S�H�Z�
 �T�U�J�M�M 
�I�B�T �B �M�B�S�H�F �X�P�S�M�E�X�J�E�F �N�B�S�L�F�U �T�I�B�S�F �B�O�E �J�T �F�Y�U�F�O�E�F�E �C�Z �J�O�O�P�W�B�U�J�W�F �O�F�X �E�F�W�F�M�P�Q�N�F�O�U�T�� �0�V�S 
�T�P�M�V�U�J�P�O�T �G�P�S �D�P�P�M�J�O�H�
 �X�B�T�U�F �B�O�E �D�I�F�N�J�D�B�M �M�J�O�F�T �B�S�F �N�B�Y�J�N�J�[�J�O�H �T�B�G�F�U�Z �B�O�E �B�S�F �D�P�S�S�P�T�J�P�O �G�S�F�F��

�  Renewable Energies

�(�F�O�F�S�B�U�J�O�H �F�O�F�S�H�Z �C�Z �N�F�B�O�T �P�G �S�F�O�F�X�B�C�M�F �O�B�U�V�S�B�M �S�F�T�P�V�S�D�F�T �J�T �B �E�Z�O�B�N�J�D �T�F�D�U�P�S �X�J�U�I �I�J�H�I 
�H�S�P�X�U�I �S�B�U�F�T�
 �D�P�O�U�S�J�C�V�U�J�O�H �U�P �T�V�T�U�B�J�O�B�C�M�F �F�O�F�S�H�Z �Q�S�P�E�V�D�U�J�P�O �G�P�S �U�I�F �G�V�U�V�S�F�� �6�T�J�O�H �J�O�U�F�M�M�J�H�F�O�U 
�D�P�P�M�J�O�H �P�S �D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N �T�P�M�V�U�J�P�O�T �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �J�O �X�B�U�F�S �B�O�E �D�I�F�N�J�D�B�M 
�U�S�F�B�U�N�F�O�U �S�F�E�V�D�F�T �F�O�F�S�H�Z �D�P�T�U�T �B�O�E �Q�P�U�F�O�U�J�B�M �F�O�W�J�S�P�O�N�F�O�U�B�M �F�Ë�F�D�U�T �P�G �M�F�B�L�T�
 �N�B�Y�J�N�J�[�J�O�H 
�T�B�G�F�U�Z �P�O �T�J�U�F �B�U �U�I�F �T�B�N�F �U�J�N�F��

�  Pioneering  Green Solutions

�5�I�F �E�F�W�F�M�P�Q�N�F�O�U �P�G �J�O�O�P�W�B�U�J�W�F �H�S�F�F�O �U�F�D�I�O�P�M�P�H�J�F�T �G�P�S �U�I�F �J�O�U�F�M�M�J�H�F�O�U �V�U�J�M�J�[�B�U�J�P�O �P�G �B�M�U�F�S�O�B�U�J�W�F 
�T�P�V�S�D�F�T �P�G �F�O�F�S�H�Z �J�T �B �I�J�H�I�M�Z �Q�S�P�N�J�T�J�O�H �N�B�S�L�F�U �P�G �U�I�F �G�V�U�V�S�F�� �1�S�P�W�J�E�J�O�H �T�U�B�U�F���P�G���U�I�F���B�S�U 
�Q�S�P�E�V�D�U�T �B�O�E �U�F�D�I�O�P�M�P�H�J�F�T �J�O �X�B�U�F�S �B�O�E �D�I�F�N�J�D�B�M �N�F�E�J�B �D�P�O�W�F�Z�B�O�D�F�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T 
�P�Ë�F�S�T �D�P�T�U �F�Î�D�J�F�O�U �T�P�M�V�U�J�P�O�T �U�I�B�U �N�F�F�U �I�J�H�I�F�T�U �I�F�B�M�U�I�
 �T�B�G�F�U�Z �B�O�E �F�O�W�J�S�P�O�N�F�O�U�B�M �S�F�R�V�J�S�F��
ments.
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Corrosion free piping systems for water and chemical applications in power 
generation

Industrial  
Cooling Water

Chemical 
Conveyance

Water Intake 
Lines

Flue Gas 
Desulfurization

Water 
Distribution

Gas 
Distribution

Fire 
Fighting

Safety Showers Slurry Transfer Water Treatment Desalination Makeup Water Compressed Air Hot & Cold Water
in Buildings

1.5.2	 Leading Systems (Samples)

ecoFIT and 
ELGEF

PVC-U PVC-C PROGEF CONTAIN-IT Plus

�E���� �r �E������ �N�N�
 
�1�/���� �r �1�/����

�E�� �r �E������ �N�N�
 
�1�/�� �r �1�/����

�E���� �r �E������ �N�N
�1�/���� �r �1�/����

�E���� �r �E������ �N�N�
 
�1�/�� �r �1�/����

�E���� �r �E������ �N�N

������ �‹�$ �U�P ������ �‹�$�� �‹�$ �U�P ������ �‹�$�� �‹�$ �U�P ������ �‹�$�� �‹�$ �U�P ������ �‹�$������ �‹�$ �U�P �������� �‹�$��

Automation
	 Measurement – Control –  Actuation

���B�D�D�� �U�P �Q�S�J�N�B�S�Z �Q�J�Q�F �N�B�U�F�S�J�B�M
�	�"�4�5�. �W�F�S�T�J�P�O�T �B�W�B�J�M�B�C�M�F�
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1.6	 Marine

1.6.1	 Overview

�4�I�J�Q�T �B�O�E �Q�M�B�U�G�P�S�N�T �B�S�F �F�Y�Q�P�T�F�E �U�P �U�I�F �G�P�S�D�F�T �P�G �O�B�U�V�S�F�� �8�J�O�E�
 �S�B�J�O �B�O�E �T�B�M�U�X�B�U�F�S �D�B�O �C�F 
�I�B�S�T�I �P�O �T�U�S�V�D�U�V�S�F�
 �I�V�M�M�T�
 �I�P�V�T�J�O�H �B�O�E �T�V�Q�Q�M�Z �M�J�O�F�T�� �1�S�F�W�F�O�U�J�O�H �D�P�S�S�P�T�J�P�O �J�T �N�P�S�F �J�N�Q�P�S�U�B�O�U 
�I�F�S�F �U�I�B�O �B�O�Z�X�I�F�S�F �F�M�T�F�� �8�J�U�I �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �Q�S�P�E�V�D�U�T �D�P�S�S�P�T�J�P�O �J�T �O�P �M�P�O�H�F�S �B�O �J�T�T�V�F�� 
�5�I�F �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �S�F�E�V�D�F �N�B�J�O�U�F�O�B�O�D�F �U�J�N�F �B�O�E �J�O�D�S�F�B�T�F �Q�S�P�E�V�D�U�J�W�J�U�Z��

�1�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �X�F�J�H�I�U �B�Q�Q�S�P�Y�� �� �U�J�N�F �M�F�T�T �U�I�B�O �N�F�U�B�M�� �6�T�J�O�H �Q�M�B�T�U�J�D �D�P�N�Q�P�O�F�O�U�T 
�D�P�O�U�S�J�C�V�U�F �U�P �B �M�P�X�F�S �D�B�S�C�P�O �G�P�P�U�Q�S�J�O�U �P�G �U�I�F �U�P�U�B�M �J�O�T�U�B�M�M�B�U�J�P�O��

�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�Ë�F�S�T �*�.�0 �D�P�N�Q�M�J�B�O�U �B�O�E �G�V�M�M�Z �B�Q�Q�S�P�W�F�E �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �G�P�S �N�B�S�J�O�F 
�B�Q�Q�M�J�D�B�U�J�P�O�T �Q�F�S�G�F�D�U�M�Z �T�V�J�U�B�C�M�F �G�P�S �O�F�X �C�V�J�M�E �B�O�E �S�F�U�S�P�Ì�U��

Cruisers Ferries

O�shore Commercial vessels

�  Cruise / ferries

�$�S�V�J�T�F�T �B�O�E �G�F�S�S�J�F�T �B�S�F �Í�P�B�U�J�O�H �D�J�U�J�F�T �X�I�J�D�I �O�F�F�E �T�B�G�F �D�P�O�W�F�Z�B�O�D�F �P�G �E�S�J�O�L�J�O�H �X�B�U�F�S�
 �H�S�F�Z �B�O�E 
�C�M�B�D�L �X�B�U�F�S �U�P�H�F�U�I�F�S �X�J�U�I �I�J�H�I �R�V�B�M�J�U�Z �X�B�U�F�S �U�S�F�B�U�N�F�O�U�� �(�B�M�M�F�Z �B�O�E �M�B�V�O�E�S�Z �I�B�W�F �U�P �X�P�S�L �������� 
�S�F�R�V�J�S�J�O�H �D�P�S�S�P�T�J�P�O �S�F�T�J�T�U�B�O�U �B�O�E �S�F�M�J�B�C�M�F �N�B�U�F�S�J�B�M�� �"�J�S �D�P�O�E�J�U�J�P�O�J�O�H �I�B�T �C�F�D�P�N�F �F�T�T�F�O�U�J�B�M �G�P�S 
�P�O�C�P�B�S�E �D�P�N�G�P�S�U�� �1�S�F���J�O�T�V�M�B�U�F�E �Q�J�Q�J�O�H �D�B�O �B�M�T�P �F�O�T�V�S�F �I�J�H�I�F�S �U�I�F�S�N�B�M �F�Î�D�J�F�O�D�Z�� 

�  O�shore

�'�M�P�U�F�M�T�
 �B�D�D�P�N�N�P�E�B�U�J�P�O�T �B�O�E �M�J�W�J�O�H �C�B�S�H�F�T �O�F�F�E �I�J�H�I�F�S �M�J�G�F �T�U�B�O�E�B�S�E �P�O�C�P�B�S�E�� �#�F�T�J�E�F �U�I�F �I�P�U 
�B�O�E �D�P�M�E �X�B�U�F�S �E�J�T�U�S�J�C�V�U�J�P�O�
 �S�B�J�O �D�B�U�D�I�N�F�O�U �B�O�E �D�I�F�N�J�D�B�M �E�J�T�U�S�J�C�V�U�J�P�O �B�S�F �Q�B�S�U�J�D�V�M�B�S�M�Z �B�Ë�F�D�U�F�E 
�J�O�U�F�S�O�B�M�M�Z �B�O�E �F�Y�U�F�S�O�B�M�M�Z �C�Z �D�P�S�S�P�T�J�P�O �B�O�E �J�O�D�S�V�T�U�B�U�J�P�O��
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�  Commercial vessels
�$�P�N�N�F�S�D�J�B�M �W�F�T�T�F�M �Í�F�F�U�T �P�G �M�B�S�H�F �E�J�N�F�O�T�J�P�O�T �E�P�N�J�O�B�U�F �U�P�E�B�Z�m�T �X�P�S�M�E�X�J�E�F �N�B�S�J�U�J�N�F �U�S�B�Î�D�� 
�5�I�J�T �U�S�F�O�E �J�T �B�D�D�P�N�Q�B�O�J�F�E �C�Z �S�J�T�J�O�H �F�O�W�J�S�P�O�N�F�O�U�B�M �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E �T�U�B�O�E�B�S�E�T �U�P �D�P�V�O�U�F�S�B�D�U 
�Q�P�M�M�V�U�J�P�O �S�F�T�V�M�U�J�O�H �G�S�P�N �U�I�F �F�Y�Q�B�O�E�F�E �U�S�B�E�F �B�O�E �U�S�B�W�F�M��  �$�P�N�N�F�S�D�J�B�M �W�F�T�T�F�M�T �D�B�O �C�F�O�F�Ì�U �G�S�P�N 
�M�J�H�I�U�F�S �B�O�E �D�P�S�S�P�T�J�P�O �S�F�T�J�T�U�B�O�U �T�P�M�V�U�J�P�O�T �P�O �C�B�M�M�B�T�U �Q�J�Q�J�O�H �T�Z�T�U�F�N�
 �X�B�U�F�S �U�S�F�B�U�N�F�O�U�
 �W�F�O�U �M�J�O�F�T 
�B�O�E �H�B�T �T�D�S�V�C�C�F�S �F�Ï�V�F�O�U�T��

�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �T�V�Q�Q�P�S�U�T �U�I�F �J�O�E�V�T�U�S�Z �U�P �G�B�D�F �U�I�F�T�F �U�F�D�I�O�J�D�B�M�
 �P�Q�F�S�B�U�J�P�O�B�M �B�O�E 
�F�O�W�J�S�P�O�N�F�O�U�B�M �D�I�B�M�M�F�O�H�F�T�� �5�I�F �D�P�S�S�P�T�J�P�O�
 �B�C�S�B�T�J�P�O �B�O�E �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�U �T�Z�T�U�F�N�T �B�S�F 
�J�E�F�B�M�M�Z �B�E�B�Q�U�F�E �U�P �U�I�F �F�Y�U�S�F�N�F �D�P�O�E�J�U�J�P�O�T �P�O �U�I�F �I�J�H�I �T�F�B�
 �P�Ë�F�S�J�O�H �P�V�U�T�U�B�O�E�J�O�H �D�P�T�U���F�Î�D�J�F�O�D�Z 
�B�O�E �B �M�P�O�H �T�Z�T�U�F�N �M�J�G�F �D�Z�D�M�F��

Applications

 

1.6.2	 Leading Systems (Samples)

INSTAFLEX JRG SANIPEX MT SeaDrain PVC-U PVC-C ecoFIT and ELGEF

�E���� �r �E������ �N�N�
 
�1�/����

�E���� �r �E���� �N�N�
 
�1�/����

���̃ �� �r �����o �4�D�I�F�E�V�M�F �����E�� �r �E������ �N�N�
 
�1�/�� �r �1�/����

�E���� �r �E������ �N�N�
 
�1�/���� �r �1�/����

�E���� �r �E������ �N�N�
 
�1�/���� �r �1�/����

�� �‹�$ �U�P ������ �‹�$ �� �‹�$ �U�P ������ �‹�$ �� �‹�$ �U�P �������� �‹�$ �� �‹�$ �U�P ������ �‹�$ �� �‹�$ �U�P ������ �‹�$ ������ �‹�$ �U�P ������ �‹�$
Automation

Measurement – Control –  Actuation

Description
�� Ballast Water Treatment 
�� Ballast System
�� �)�P�U �� �$�P�M�E �8�B�U�F�S
�� �(�S�F�Z �B�O�E �#�M�B�D�L �8�B�U�F�S �4�I�J�Q�T
�� Water Treatment
�� A�$ �$�P�P�M�J�O�H
�� �$�P�N�Q�S�F�T�T�F�E �"�J�S
�� A�J�S �$�M�F�B�O�J�O�H �	�(�B�T �4�D�S�V�C�C�F�S�

�� W�B�U�F�S �5�B�O�L �7�F�O�U�J�O�H
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1.7	 Water Utilities

1.7.1	 Overview

�)�Z�H�J�F�O�J�D �E�S�J�O�L�J�O�H �X�B�U�F�S�
 �Q�V�S�F �J�O �U�B�T�U�F�
 �T�N�F�M�M �B�O�E �B�Q�Q�F�B�S�B�O�D�F �J�T �P�O�F �P�G �U�I�F �G�V�O�E�B�N�F�O�U�B�M �I�F�B�M�U�I 
�S�F�R�V�J�S�F�N�F�O�U�T�� �5�I�F �E�F�N�B�O�E �G�P�S �B �T�F�D�V�S�F �T�V�Q�Q�M�Z �P�G �D�M�F�B�O �X�B�U�F�S �J�T �J�O�D�S�F�B�T�J�O�H �X�P�S�M�E�X�J�E�F�� �'�P�S 
�U�I�F �G�V�M�M �T�Q�F�D�U�S�V�N �P�G �X�B�U�F�S �T�V�Q�Q�M�Z�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �B �W�B�S�J�F�U�Z �P�G �J�O�O�P�W�B�U�J�W�F �U�F�D�I�O�J�R�V�F�T 
�B�O�E �T�Q�F�D�J�B�M�J�[�F�E �Q�S�P�E�V�D�U�T �E�F�T�J�H�O�F�E �T�Q�F�D�J�Ì�D�B�M�M�Z �G�P�S �U�I�F �X�B�U�F�S �E�J�T�U�S�J�C�V�U�J�P�O �J�O�E�V�T�U�S�Z�� �0�V�S �M�F�B�E�J�O�H 
�L�O�P�X���I�P�X �B�O�E �F�Y�Q�F�S�U�J�T�F �G�P�S �B�M�M �X�B�U�F�S �E�J�T�U�S�J�C�V�U�J�P�O �B�Q�Q�M�J�D�B�U�J�P�O�T �I�F�M�Q�T �Ì�O�E�J�O�H �U�I�F �S�J�H�I�U �T�P�M�V�U�J�P�O 
�G�P�S �Z�P�V�S �B�Q�Q�M�J�D�B�U�J�P�O��

�  Water transportation lines

�8�I�F�O �U�S�B�O�T�Q�P�S�U�J�O�H �X�B�U�F�S�
 �B �T�B�G�F �B�O�E �S�F�M�J�B�C�M�F �D�P�O�O�F�D�U�J�P�O �J�T �U�I�F �L�F�Z �T�V�D�D�F�T�T �G�B�D�U�P�S�� �#�V�U �B�U �U�I�F 
�T�B�N�F �U�J�N�F �J�U �D�B�O �C�F �B �D�I�B�M�M�F�O�H�J�O�H �U�B�T�L�
 �F�T�Q�F�D�J�B�M�M�Z �B�U �M�B�S�H�F �E�J�N�F�O�T�J�P�O�T�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T 
�V�O�E�F�S�T�U�B�O�E�T �U�I�F �O�F�F�E �G�P�S �Q�S�P�Q�F�S �U�P�P�M�J�O�H�
 �I�J�H�I �Q�F�S�G�P�S�N�B�O�D�F �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T �B�O�E 
�D�P�O�O�F�D�U�J�P�O �Q�B�S�U�T �B�T �X�F�M�M �B�T �F�Y�Q�F�S�U �T�V�Q�Q�P�S�U �P�O �T�J�U�F��

�  Water distribution lines

�'�P�S �U�I�F �S�F�M�J�B�C�M�F�
 �F�D�P�O�P�N�J�D�B�M �B�O�E �T�V�T�U�B�J�O�B�C�M�F �X�B�U�F�S �E�J�T�U�S�J�C�V�U�J�P�O �J�U �J�T �F�T�T�F�O�U�J�B�M �U�I�B�U �B�M�M �Q�J�Q�J�O�H 
�D�P�N�Q�P�O�F�O�U�T �M�J�L�F �Q�J�Q�F�
 �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T �B�S�F �D�P�O�O�F�D�U�F�E �T�B�G�F �B�O�E �S�F�M�J�B�C�M�F�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T 
�P�Ë�F�S�T �B �D�P�N�Q�S�F�I�F�O�T�J�W�F �S�B�O�H�F �P�G �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T�� �5�I�F �F�M�F�D�U�S�P �G�V�T�J�P�O �T�Z�T�U�F�N �&�-�(�&�' �1�M�V�T 
�F�O�T�V�S�F�T �B �N�B�U�F�S�J�B�M �I�P�N�P�H�F�O�F�P�V�T �D�P�O�O�F�D�U�J�P�O �P�G �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H �U�I�B�U �D�P�O�U�S�J�C�V�U�F�T �U�P �B �S�F�M�J�B�C�M�F 
�O�F�U�X�P�S�L�� �8�J�U�I �U�I�F �.�6�-�5�*���+�0�*�/�5 �T�Z�T�U�F�N �B�M�M �L�J�O�E�T �P�G �N�B�U�F�S�J�B�M�T �D�B�O �C�F �D�P�O�O�F�D�U�F�E �J�O �B �R�V�J�D�L�
 
�T�B�G�F �B�O�E �T�J�N�Q�M�F �X�B�Z��

�  Water service lines and house connections

�*�O �U�I�F �M�B�T�U �T�U�B�H�F �P�G �U�I�F �X�B�U�F�S �H�S�J�E�
 �T�F�S�W�J�D�F �M�J�O�F�T �C�S�J�O�H �X�B�U�F�S �U�P �U�I�F �N�F�U�F�S�� �%�V�F �U�P �J�U�T �Í�F�Y�J�C�J�M�J�U�Z 
�B�O�E �N�B�U�F�S�J�B�M �I�P�N�P�H�F�O�F�P�V�T �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T�
 �B�N�P�O�H�T�U �N�B�O�Z �P�U�I�F�S �Q�P�T�J�U�J�W�F 
�D�I�B�S�B�D�U�F�S�J�T�U�J�D�T�
 �1�& �J�T �U�P�E�B�Z�n�T �N�B�J�O �V�T�F�E �N�B�U�F�S�J�B�M �G�P�S �O�F�X �J�O�T�U�B�M�M�B�U�J�P�O�T�� �5�I�B�O�L�T �U�P �U�I�F �N�P�E�V�M�B�S 
�&�-�(�&�' �1�M�V�T �F�M�F�D�U�S�P �G�V�T�J�P�O �T�Z�T�U�F�N �B�O �B�Q�Q�S�P�Q�S�J�B�U�F �T�P�M�V�U�J�P�O �D�B�O �C�F �G�P�V�O�E �G�P�S �F�W�F�S�Z �B�Q�Q�M�J�D�B�U�J�P�O�� 
�&�B�D�I �J�O�E�J�W�J�E�V�B�M �&�-�(�&�' �Ì�U�U�J�O�H �B�O�E �T�B�E�E�M�F �J�T �N�B�E�F �U�P �N�B�U�D�I �B�O�E �X�I�F�O �Q�V�U �U�P�H�F�U�I�F�S �U�I�F�Z �G�P�S�N 
�S�F�M�J�B�C�M�F �M�F�B�L���Q�S�P�P�G �D�P�O�O�F�D�U�J�P�O�T�� �.�B�O�Z �E�J�Ë�F�S�F�O�U �D�P�N�C�J�O�B�U�J�P�O�T �D�B�O �C�F �E�F�W�J�T�F�E �V�T�J�O�H �K�V�T�U �B �G�F�X 
�Q�S�P�E�V�D�U�T�� �"�M�T�P �1�& �W�B�M�W�F�T �X�J�M�M �D�P�O�U�S�J�C�V�U�F �U�P �B �S�F�M�J�B�C�M�F �B�O�E �T�B�G�F �O�F�U�X�P�S�L �B�T �Q�B�S�U �P�G �U�I�F 
�&�-�(�&�'�{�1�M�V�T �T�Z�T�U�F�N��

�  Pressure sewage lines

�3�B�U�I�F�S �U�I�B�O �H�S�B�W�J�U�Z�
 �U�I�F �Q�S�F�T�T�V�S�F �T�F�X�B�H�F �T�Z�T�U�F�N �J�T �V�T�J�O�H �Q�V�N�Q�T �U�P �N�P�W�F �U�I�F �X�B�T�U�F �X�B�U�F�S 
�B�M�P�O�H �U�P �U�I�F �X�B�T�U�F �X�B�U�F�S �U�S�F�B�U�N�F�O�U �Q�M�B�O�U�� �1�S�F�T�T�V�S�F �T�F�X�B�H�F �T�Z�T�U�F�N�T �B�S�F �V�T�J�O�H �H�F�O�F�S�B�M�M�Z 
�T�N�B�M�M�F�S �E�J�B�N�F�U�F�S �Q�J�Q�F �U�I�B�U �B�S�F �M�F�T�T �F�Y�Q�F�O�T�J�W�F �B�O�E �F�B�T�J�F�S �U�P �J�O�T�U�B�M�M�� �$�I�P�P�T�J�O�H �I�F�S�F �U�I�F 
�(�'�{�1�&�{�T�Z�T�U�F�N�
 �B �S�F�M�J�B�C�M�F �O�F�U�X�P�S�L �G�P�S ������ �Z�F�B�S�T �D�B�O �C�F �C�V�J�M�U��
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�  Irrigation

�" �H�S�P�X�J�O�H �X�P�S�M�E �Q�P�Q�V�M�B�U�J�P�O �B�O�E �U�I�F �D�I�B�O�H�J�O�H �D�M�J�N�B�U�F �F�O�I�B�O�D�F �U�I�F �G�P�P�E �B�O�E �X�B�U�F�S �T�D�B�S�D�J�U�Z�� 
�.�P�S�F �B�O�E �N�P�S�F �G�P�P�E �Q�S�P�E�V�D�U�J�P�O �X�J�M�M �C�F �T�F�Q�B�S�B�U�F�E �G�S�P�N �U�I�F �M�P�D�B�M �X�F�B�U�I�F�S �C�Z �C�V�J�M�E�J�O�H �M�B�S�H�F 
�H�M�B�T�T �I�P�V�T�F�T �P�S �E�P�J�O�H �F�Y�U�F�O�E�F�E �J�S�S�J�H�B�U�J�P�O �J�O�D�S�F�B�T�J�O�H �U�I�F �P�V�U�Q�V�U �P�G �G�P�P�E �Q�F�S �N��. Systems 
�T�J�N�Q�M�F �U�P �J�O�T�U�B�M�M �B�O�E �F�O�T�V�S�J�O�H �B �T�F�D�V�S�F �X�B�U�F�S �E�J�T�U�S�J�C�V�U�J�P�O �P�W�F�S �U�I�F �U�P�U�B�M �Q�S�P�E�V�D�U �M�J�G�F �T�Q�B�O �X�J�M�M 
�C�F�D�P�N�F �B�O �J�N�Q�P�S�U�B�O�U �B�U�U�S�J�C�V�U�F�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �Q�S�P�W�J�E�F�T �B �D�P�N�Q�S�F�I�F�O�T�J�W�F �Q�S�P�E�V�D�U �S�B�O�H�F 
�G�P�S �J�S�S�J�H�B�U�J�P�O �B�T �X�F�M�M �B�T �P�O �U�I�F �M�P�D�B�M �U�S�B�J�O�J�O�H �B�O�E �G�B�T�U �E�F�M�J�W�F�S�J�F�T��

1.7.2	 Leading Systems (Samples)

ELGEF MULTI/JOINT iJOINT Machines Tools

�E������ �r �E�������� �N�N�
 �1�/����
�E���� �r �E�������� �N�N�
 �1�/����

�%�/���� �r �%�/������ �N�N �E���� �r �E������ �N�N Butt fusion
�E������ �N�N �r �E�������� �N�N
�	�X�J�U�I �$�/�$ �U�F�D�I�O�P�M�P�H�Z  
�V�Q �U�P �E������ �N�N�


Electrofusion
�	�5�S�B�O�T�G�P�S�N�F�S�

�.�4�" �������
 �������
 �������
 ������

Electrofusion
�	�*�O�W�F�S�U�F�S �U�F�D�I�O�P�M�P�H�Z�
 
�.�4�" �������
 �������
 �������
 ������

�E���� �r �E�������� �N�N

�&�M�F�D�U�S�P �G�V�T�J�P�O �Ì�U�U�J�O�H�T�

�T�Q�J�H�P�U �Ì�U�U�J�O�H�T�
 �T�F�B�N�M�F�T�T 
�C�F�O�E�T �B�O�E �T�F�H�N�F�O�U�F�E 
�Ì�U�U�J�O�H�T

�8�J�E�F���S�B�O�H�F �P�G �D�P�V��
�Q�M�J�O�H�T�
 �S�F�T�U�S�B�J�O�F�E

�D�P�V�Q�M�J�O�H�T�
 �U�F�F�T�
 �C�F�O�E�T�
 
�S�F�E�V�D�F�S�T �B�O�E �T�B�E�E�M�F�T�
 
�U�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T�
 
�V�O�J�W�F�S�T�B�M �Ì�U�U�J�O�H�T

�" �X�J�E�F �S�B�O�H�F �P�G 
�E�J�Ë�F�S�F�O�U �J�O�T�U�B�M�M�B�U�J�P�O 
�U�P�P�M�T �F�O�B�C�M�F �F�B�T�Z 
�J�O�T�U�B�M�M�B�U�J�P�O �B�O�E �S�F�T�V�M�U �J�O 
�I�J�H�I �R�V�B�M�J�U�Z �K�P�J�O�U�T
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1.8	 Gas Utilities

1.8.1	 Overview

�'�P�S �E�F�D�B�E�F�T�
 �H�B�T �I�B�T �C�F�F�O �E�F�M�J�W�F�S�F�E �U�I�S�P�V�H�I �B �O�F�U�X�P�S�L �P�G �C�V�S�J�F�E �U�S�B�O�T�N�J�T�T�J�P�O �B�O�E 
�E�J�T�U�S�J�C�V�U�J�P�O �Q�J�Q�F �U�P �I�P�N�F�T �B�O�E �J�O�E�V�T�U�S�J�F�T �U�I�S�P�V�H�I�P�V�U �U�I�F �X�P�S�M�E�� �*�U �I�B�T �H�S�P�X�O �U�P �C�F�D�P�N�F �U�I�F 
�N�P�T�U �E�F�Q�F�O�E�B�C�M�F �G�P�S�N �P�G �F�O�F�S�H�Z �B�O�E �C�F�J�O�H �P�O�F �P�G �U�I�F �D�M�F�B�O�F�T�U�
 �T�B�G�F�T�U �B�O�E �N�P�T�U �V�T�F�G�V�M �P�G �B�M�M 
�F�O�F�S�H�Z �T�P�V�S�D�F�T��

�%�V�S�J�O�H �S�F�D�F�O�U �Z�F�B�S�T �U�I�F �H�B�T �T�V�Q�Q�M�Z �J�O�E�V�T�U�S�Z �I�B�T �J�O�W�F�T�U�F�E �H�S�F�B�U�M�Z �U�P �F�O�T�V�S�F �B�O�E �F�O�I�B�O�D�F 
�D�P�O�T�J�T�U�F�O�U �R�V�B�M�J�U�Z �J�O �U�I�F �P�Q�F�S�B�U�J�P�O �B�O�E �N�B�J�O�U�F�O�B�O�D�F �P�G �H�B�T �T�V�Q�Q�M�Z �O�F�U�X�P�S�L�T�� 
�(�'�{�1�J�Q�J�O�H�{�4�Z�T�U�F�N�T �D�P�O�U�J�O�V�F�T �U�P �Q�S�P�W�J�E�F �I�J�H�I �R�V�B�M�J�U�Z �T�Z�T�U�F�N�T �B�O�E �T�F�S�W�J�D�F�T �G�P�S �C�V�J�M�E�J�O�H �B�O�E 
�N�B�J�O�U�B�J�O�J�O�H �U�I�F�T�F �O�F�U�X�P�S�L�T �U�I�V�T �D�P�O�U�S�J�C�V�U�J�O�H �U�P �U�I�F �U�S�B�O�T�Q�P�S�U�B�U�J�P�O �P�G �H�B�T �J�O �U�I�F �T�B�G�F�T�U�
 �N�P�T�U 
�T�F�D�V�S�F �B�O�E �S�F�M�J�B�C�M�F �X�B�Z��

�  Gas transportation lines

�8�I�F�O �U�S�B�O�T�Q�P�S�U�J�O�H �H�B�T�
 �B �T�B�G�F �B�O�E �S�F�M�J�B�C�M�F �D�P�O�O�F�D�U�J�P�O �J�T �U�I�F �L�F�Z �T�V�D�D�F�T�T �G�B�D�U�P�S�� �#�V�U �B�U �U�I�F 
�T�B�N�F �U�J�N�F �J�U �D�B�O �C�F �B �D�I�B�M�M�F�O�H�J�O�H �U�B�T�L�
 �F�T�Q�F�D�J�B�M�M�Z �B�U �M�B�S�H�F�S �E�J�N�F�O�T�J�P�O�T�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T 
�V�O�E�F�S�T�U�B�O�E�T �U�I�F �O�F�F�E �G�P�S �Q�S�P�Q�F�S �U�P�P�M�J�O�H�
 �I�J�H�I �Q�F�S�G�P�S�N�B�O�D�F �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T �B�O�E 
�D�P�O�O�F�D�U�J�P�O �Q�B�S�U�T �B�T �X�F�M�M �B�T �F�Y�Q�F�S�U �T�V�Q�Q�P�S�U �P�O �T�J�U�F��

�  Gas distribution lines

�'�P�S �U�I�F �S�F�M�J�B�C�M�F�
 �F�D�P�O�P�N�J�D�B�M �B�O�E �T�V�T�U�B�J�O�B�C�M�F �H�B�T �E�J�T�U�S�J�C�V�U�J�P�O �J�U �J�T �F�T�T�F�O�U�J�B�M �U�I�B�U �B�M�M �Q�J�Q�J�O�H 
�D�P�N�Q�P�O�F�O�U�T �M�J�L�F �Q�J�Q�F�
 �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T �B�S�F �D�P�O�O�F�D�U�F�E �T�B�G�F �B�O�E �S�F�M�J�B�C�M�F�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T 
�P�Ë�F�S�T �B �D�P�N�Q�S�F�I�F�O�T�J�W�F �S�B�O�H�F �P�G �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T�� �5�I�F �F�M�F�D�U�S�P �G�V�T�J�P�O �T�Z�T�U�F�N �&�-�(�&�' �1�M�V�T 
�F�O�T�V�S�F�T �B �N�B�U�F�S�J�B�M �I�P�N�P�H�F�O�F�P�V�T �D�P�O�O�F�D�U�J�P�O �P�G �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H �U�I�B�U �D�P�O�U�S�J�C�V�U�F�T �U�P �B �S�F�M�J�B�C�M�F 
�O�F�U�X�P�S�L�� �8�J�U�I �U�I�F �.�6�-�5�*���+�0�*�/�5 �T�Z�T�U�F�N �B�M�M �L�J�O�E�T �P�G �N�B�U�F�S�J�B�M�T �D�B�O �C�F �D�P�O�O�F�D�U�F�E �J�O �B �R�V�J�D�L�
 
�T�B�G�F �B�O�E �T�J�N�Q�M�F �X�B�Z��

�  Gas service lines and house connections

�*�O �U�I�F �M�B�T�U �T�U�B�H�F �P�G �U�I�F �H�B�T �H�S�J�E�
 �T�F�S�W�J�D�F �M�J�O�F�T �C�S�J�O�H �H�B�T �U�P �U�I�F �N�F�U�F�S�� �%�V�F �U�P �J�U�T �Í�F�Y�J�C�J�M�J�U�Z �B�O�E 
�N�B�U�F�S�J�B�M �I�P�N�P�H�F�O�F�P�V�T �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T�
 �B�N�P�O�H�T�U �N�B�O�Z �P�U�I�F�S �Q�P�T�J�U�J�W�F �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T�
 
�1�&�{�J�T �U�P�E�B�Z�n�T �N�B�J�O �V�T�F�E �N�B�U�F�S�J�B�M �G�P�S �O�F�X �J�O�T�U�B�M�M�B�U�J�P�O�T�� �5�I�B�O�L�T �U�P �U�I�F �N�P�E�V�M�B�S �&�-�(�&�' �1�M�V�T 
�F�M�F�D�U�S�P �G�V�T�J�P�O �T�Z�T�U�F�N �B�O �B�Q�Q�S�P�Q�S�J�B�U�F �T�P�M�V�U�J�P�O �D�B�O �C�F �G�P�V�O�E �G�P�S �F�W�F�S�Z �B�Q�Q�M�J�D�B�U�J�P�O�� �&�B�D�I 
�J�O�E�J�W�J�E�V�B�M �&�-�(�&�' �Ì�U�U�J�O�H �B�O�E �T�B�E�E�M�F �J�T �N�B�E�F �U�P �N�B�U�D�I �B�O�E �X�I�F�O �Q�V�U �U�P�H�F�U�I�F�S �U�I�F�Z �G�P�S�N 
�S�F�M�J�B�C�M�F �M�F�B�L���Q�S�P�P�G �D�P�O�O�F�D�U�J�P�O�T�� �.�B�O�Z �E�J�Ë�F�S�F�O�U �D�P�N�C�J�O�B�U�J�P�O�T �D�B�O �C�F �E�F�W�J�T�F�E �V�T�J�O�H �K�V�T�U �B �G�F�X 
�Q�S�P�E�V�D�U�T�� �"�M�T�P �1�& �W�B�M�W�F�T �X�J�M�M �D�P�O�U�S�J�C�V�U�F �U�P �B �S�F�M�J�B�C�M�F �B�O�E �T�B�G�F �O�F�U�X�P�S�L �B�T �Q�B�S�U �P�G �U�I�F 
�&�-�(�&�'�{�1�M�V�T �T�Z�T�U�F�N��
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1.8.2	 Leading Systems (Samples)

ELGEF Ventile MULTI/JOINT Machines Tools

�E������ �r �E�������� �N�N�
 �1�/����
�E���� �r �E�������� �N�N�
 �1�/����

�1�& �C�B�M�M �W�B�M�W�F�T �V�Q �U�P 
�E������ �N�N

�%�/���� �r �%�/������ �N�N Butt fusion
�E������ �N�N �r �E�������� �N�N
�	�X�J�U�I �$�/�$ �U�F�D�I�O�P�M�P�H�Z �V�Q 
�U�P �E������ �N�N�


Electrofusion
�	�5�S�B�O�T�G�P�S�N�F�S�

�.�4�" �������
 �������
 �������
 ������

Electrofusion
�	�*�O�W�F�S�U�F�S �U�F�D�I�O�P�M�P�H�Z�
 
�.�4�" �������
 �������
 �������
 ������

�E���� �r �E�������� �N�N

�&�M�F�D�U�S�P �G�V�T�J�P�O �Ì�U�U�J�O�H�T�

�T�Q�J�H�P�U �Ì�U�U�J�O�H�T�
 �T�F�B�N�M�F�T�T 
�C�F�O�E�T �B�O�E �T�F�H�N�F�O�U�F�E 
�Ì�U�U�J�O�H�T

Pressure Tapping 
�7�B�M�W�F�T �V�Q �U�P �E���� �N�N 
�P�V�U�M�F�U �
 �N�B�J�O�T �V�Q �U�P 
�E�������{�N�N

�8�J�E�F���S�B�O�H�F �P�G �D�P�V��
�Q�M�J�O�H�T�
 �S�F�T�U�S�B�J�O�F�E

�" �X�J�E�F �S�B�O�H�F �P�G 
�E�J�Ë�F�S�F�O�U �J�O�T�U�B�M�M�B�U�J�P�O 
�U�P�P�M�T �F�O�B�C�M�F �F�B�T�Z 
�J�O�T�U�B�M�M�B�U�J�P�O �B�O�E �S�F�T�V�M�U �J�O 
�I�J�H�I �R�V�B�M�J�U�Z �K�P�J�O�U�T��
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1.9	 Building Technology

1.9.1	 Overview

�4�V�T�U�B�J�O�B�C�J�M�J�U�Z�
 �D�P�N�G�P�S�U �B�O�E �I�Z�H�J�F�O�F �B�S�F �B�U �U�I�F �U�P�Q �P�G �U�I�F �X�J�T�I �M�J�T�U �G�P�S �O�F�X �C�V�J�M�E�J�O�H �P�S 
�S�F�O�P�W�B�U�J�P�O �Q�S�P�K�F�D�U�T�� �&�O�W�J�S�P�O�N�F�O�U���G�S�J�F�O�E�M�Z �B�O�E �D�P�T�U���F�Î�D�J�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�B�L�F �B�M�M �U�I�F 
�E�J�Ë�F�S�F�O�D�F �J�O �U�F�S�N�T �P�G �[�F�S�P �E�F�B�E �M�F�H�
 �O�P�J�T�F �S�F�E�V�D�U�J�P�O�
 �D�P�S�S�P�T�J�P�O �S�F�T�J�T�U�B�O�D�F �B�O�E �Q�S�F�G�B�C�S�J�D�B�U�J�P�O��

�1�S�F�G�B�C�S�J�D�B�U�J�P�O �J�T �C�J�H �U�S�F�O�E �F�W�F�O �J�O�D�M�V�E�J�O�H �Q�S�F�G�B�C�S�J�D�B�U�F�E �C�B�U�I�S�P�P�N �V�O�J�U�T �	�1�#�6�
 �X�I�J�D�I �T�I�P�S�U�F�O 
�U�I�F �P�W�F�S�B�M�M �D�P�O�T�U�S�V�D�U�J�P�O �U�J�N�F �E�V�F �U�P �G�B�D�U�P�S�Z �Q�S�P�D�F�F�E�J�O�H�T �J�O �Q�B�S�B�M�M�F�M �B�O�E �U�I�F �m�+�V�T�U���J�O���U�J�N�F�n 
�C�B�U�I�S�P�P�N �T�V�Q�Q�M�Z �U�P �U�I�F �T�J�U�F�� �*�O�D�P�S�Q�P�S�B�U�J�O�H �E�F�T�J�H�O �B�O�E �U�I�F �T�V�Q�Q�M�Z �P�G �B �Í�F�Y�J�C�M�F �B�O�E �I�J�H�I �R�V�B�M�J�U�Z 
�Q�M�V�N�C�J�O�H �B�O�E �T�B�O�J�U�B�S�Z �Q�J�Q�J�O�H �T�Z�T�U�F�N �N�B�L�F�T �B�M�M �U�I�F �E�J�Ë�F�S�F�O�D�F��

Hotel Hospital

Industrial buildings Residential buildings

�  Hotels

�)�P�U�F�M�T �B�S�F �B�O �P�B�T�J�T �P�G �D�P�N�G�P�S�U �B�O�E �D�B�M�N�� �(�V�F�T�U�T �F�Y�Q�F�D�U �Ì�S�T�U���D�M�B�T�T �T�F�S�W�J�D�F �X�I�J�D�I �J�O�D�M�V�E�F�T �B 
�Q�F�S�G�F�D�U�M�Z �G�V�O�D�U�J�P�O�J�O�H �I�Z�H�J�F�O�J�D �B�O�E �F�O�W�J�S�P�O�N�F�O�U���G�S�J�F�O�E�M�Z �Q�J�Q�J�O�H �T�Z�T�U�F�N�� �"�Q�B�S�U �G�S�P�N �Q�S�P�W�J�E�J�O�H 
�X�B�U�F�S �I�Z�H�J�F�O�F �X�J�U�I �B �G�V�M�M �I�Z�H�J�F�O�J�D �D�P�O�D�F�Q�U�
 �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �J�O �B �I�P�U�F�M �Q�S�P�W�J�E�F �P�Q�U�J�N�J�[�F�E 
�B�D�P�V�T�U�J�D �T�P�M�V�U�J�P�O�T �G�P�S �E�S�B�J�O�B�H�F �B�O�E �X�B�U�F�S �T�V�Q�Q�M�Z �T�Z�T�U�F�N�T�� �&�O�F�S�H�Z �T�B�W�J�O�H �Q�J�Q�J�O�H �T�P�M�V�U�J�P�O�T 
�G�V�S�U�I�F�S �D�P�O�U�S�J�C�V�U�F�T �U�P �B �N�P�S�F �T�V�T�U�B�J�O�B�C�M�F �C�V�J�M�E�J�O�H �D�I�B�O�H�F�P�W�F�S��

�  Hospitals

�)�P�T�Q�J�U�B�M�T �B�O�E �I�F�B�M�U�I�D�B�S�F �G�B�D�J�M�J�U�J�F�T �B�S�F �B �Q�M�B�D�F �P�G �I�F�B�M�J�O�H �B�O�E �D�P�O�W�B�M�F�T�D�F�O�D�F�� �*�O �T�V�D�I �B�O 
�F�O�W�J�S�P�O�N�F�O�U �X�B�U�F�S �I�Z�H�J�F�O�F �J�T �P�G �V�U�N�P�T�U �J�N�Q�P�S�U�B�O�D�F �X�I�F�S�F �O�P �D�P�N�Q�S�P�N�J�T�F�T �B�S�F �B�M�M�P�X�F�E�� 
�5�I�V�T�
 �E�S�J�O�L�J�O�H �X�B�U�F�S �J�O�T�U�B�M�M�B�U�J�P�O�T �J�O �I�P�T�Q�J�U�B�M�T �N�V�T�U �C�F �D�B�S�F�G�V�M�M�Z �Q�M�B�O�O�F�E�
 �C�V�J�M�U �B�O�E �P�Q�F�S�B�U�F�E��
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�  Commercial and industrial buildings

�$�P�N�N�F�S�D�J�B�M �B�O�E �J�O�E�V�T�U�S�J�B�M �C�V�J�M�E�J�O�H�T�
 �B�T �X�F�M�M �B�T �S�F�T�F�B�S�D�I �G�B�D�J�M�J�U�J�F�T �I�B�W�F �P�O�F �U�I�J�O�H �J�O �D�P�N�N�P�O�� 
�U�I�F�Z �B�M�M �O�F�F�E �B�O �F�O�W�J�S�P�O�N�F�O�U���G�S�J�F�O�E�M�Z �I�F�B�U�J�O�H �B�O�E �D�P�P�M�J�O�H �T�Z�T�U�F�N �B�T �X�F�M�M �B�T �B �S�F�M�J�B�C�M�F�
 
�M�F�B�L���G�S�F�F �T�V�Q�Q�M�Z �P�G �E�S�J�O�L�J�O�H �X�B�U�F�S�
 �T�Q�S�J�O�L�M�F�S �X�B�U�F�S�
 �H�B�T �B�O�E �D�P�N�Q�S�F�T�T�F�E �B�J�S��

�  Residential buildings / Green buildings

�$�P�N�G�P�S�U�
 �I�Z�H�J�F�O�F �B�O�E �T�V�T�U�B�J�O�B�C�J�M�J�U�Z �B�S�F �U�I�F �D�V�S�S�F�O�U �L�F�Z �U�S�F�O�E�T �J�O �N�P�E�F�S�O �M�J�W�J�O�H�� �*�O �C�V�J�M�E�J�O�H�
 
�S�F�O�P�W�B�U�J�P�O �P�S �F�Y�U�F�O�T�J�P�O �Q�S�P�K�F�D�U�T �P�O�F �S�F�M�J�F�T �P�O �F�O�W�J�S�P�O�N�F�O�U���G�S�J�F�O�E�M�Z �I�F�B�U�J�O�H �B�O�E �D�P�P�M�J�O�H 
�T�Z�T�U�F�N�T�
 �E�V�S�B�C�M�F�
 �F�B�T�Z �I�B�O�E�M�J�O�H �E�S�J�O�L�J�O�H �X�B�U�F�S �J�O�T�U�B�M�M�B�U�J�P�O�T �B�O�E �M�F�B�L���G�S�F�F �H�B�T �Q�J�Q�J�O�H 
systems.

1.9.2	 Leading Systems (Samples)

iFIT INSTAFLEX JRG SANIPEX JRG SANIPEX MT

�E���� �r �E���� �N�N�
 �1�/�����E���� �r �E������ �N�N�
 �1�/�����E���� �r �E���� �N�N�
 �1�/�����E���� �r �E���� �N�N�
 �1�/����
�� �‹�$ �U�P ������ �‹�$ ������ �‹�$ �U�P ������ �‹�$ �� �‹�$ �U�P ������ �‹�$ �� �‹�$ �U�P ������ �‹�$

AQUASYSTEM (PP-R)Silenta Premium iLITE GF Malleable Iron 
Fittings

�E���� �r �E������ �N�N�
 �1�/�����E���� �r �E������ �N�N �E���� �r ���� �N�N�
 �1�/���� ������ �U�P �� �J�O�D�I�
 �1�/����
�� �‹�$ �U�P ������ �‹�$ ������ �‹�$ �U�P ������ �‹�$ �� �‹�$ �U�P ������ �‹�$ �� �‹�$ �U�P ���������‹�$
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1.10	 Application-System Overview
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�"�$ �$�P�P�M�J�O�H �9 �9 �9 �9 �9 �9 �9 �9

�"�E�W�B�O�D�F�E �8�B�U�F�S �1�S�P�D�F�T�T�J�O�H �P�O �4�I�J�Q�T�9 �9

Ballast Water �9 �9

�#�B�M�M�B�T�U �8�B�U�F�S �5�S�F�B�U�N�F�O�U �P�O �4�I�J�Q�T�9 �9 �9 �9 �9

�#�J�P�M�P�H�J�D�B�M �.�F�E�J�B �9

�$�I�F�N�J�D�B�M �%�J�T�U�S�J�C�V�U�J�P�O �� �$�P�O�W�F�Z�B�O�D�F�9 �9 �9 �9 �9 �9

�$�P�N�Q�S�F�T�T�F�E �"�J�S �9 �9 �9 �9 �9

�$�P�P�M�J�O�H �5�P�X�F�S�T �9 �9 �9 �9

�%�J�T�U�S�J�D�U �D�P�P�M�J�O�H �� �I�F�B�U�J�O�H �9 �9 �9

�%�P�T�J�O�H �� �%�J�M�V�U�J�P�O �9 �9 �9 �9 �9 �9

�%�S�B�J�O�B�H�F �P�G �#�V�J�M�E�J�O�H�T �9

�%�S�B�X���P�Ë �4�U�B�U�J�P�O �9 �9 �9 �9 �9

�'�J�S�F �'�J�H�I�U�J�O�H �9 �9

�'�J�S�F �1�S�P�U�F�D�U�J�P�O �� �4�Q�S�J�O�L�M�F�S �4�Z�T�U�F�N�T �9 �9 �9 �9

�'�J�T�I �'�B�S�N�T �9 �9 �9

�(�B�T �%�J�T�U�S�J�C�V�U�J�P�O �M�J�O�F�T �9 �9

�(�B�T �)�P�V�T�F �$�P�O�O�F�D�U�J�P�O�T �� �4�F�S�W�J�D�F �-�J�O�F�T�9 �9 �9

�(�B�T �*�O�T�U�B�M�M�B�U�J�P�O�T �J�O�T�J�E�F �#�V�J�M�E�J�O�H�T �9 �9

�(�B�T �.�B�J�O�U�F�O�B�O�D�F �B�O�E �3�F�Q�B�J�S �9 �9 �9

�(�B�T �4�D�S�V�C�C�F�S �9 �9 �9 �9 �9 �9 �9 �9

�(�B�T �5�S�B�O�T�Q�P�S�U �M�J�O�F�T �9 �9

�(�F�P�U�I�F�S�N�B�M �9 �9 �9 �9 �9 �9

�(�S�F�Z �B�O�E �#�M�B�D�L �8�B�U�F�S �J�O �4�I�J�Q�T �9 �9 �9 �9 �9 �9

Heating �9 �9 �9 �9 �9 �9

�)�P�U �� �$�P�M�E �8�B�U�F�S �9 �9 �9 �9 �9 �9 �9

�*�O�E�V�T�U�S�J�B�M �$�P�P�M�J�O�H �8�B�U�F�S�9 �9 �9 �9 �9 �9 �9 �9

�*�S�S�J�H�B�U�J�P�O �� �"�H�S�J�D�V�M�U�V�S�F �9 �9

�*�P�O �&�Y�D�I�B�O�H�F�S �9 �9 �9

�.�F�E�J�B �'�J�M�U�S�B�U�J�P�O �9 �9 �9

�.�J�Y�J�O�H �	�#�B�U�D�I�J�O�H �B�O�E �3�B�U�J�P �$�P�O�U�S�P�M�
�9 �9 �9 �9 �9 �9

�/�F�V�U�S�B�M�J�[�B�U�J�P�O �9 �9 �9 �9

�1�S�F�T�T�V�S�F �T�F�X�B�H�F �� �8�B�T�U�F �X�B�U�F�S �9 �9

�1�S�P�D�F�T�T �$�P�P�M�J�O�H �8�B�U�F�S �9 �9 �9 �9 �9 �9 �9

�3�F�G�S�J�H�F�S�B�U�J�P�O �9 �9 �9 �9 �9 �9

�4�B�G�F�U�Z �4�I�P�X�F�S�T �9 �9 �9

�4�F�B�N �(�B�T �� �-�/�( �9 �9 �9

�4�V�S�G�B�D�F �5�S�F�B�U�N�F�O�U �9 �9 �9 �9 �9 �9

�4�X�J�N�N�J�O�H �1�P�P�M�T �9 �9 �9

�5�B�O�L �Ì�M�M�J�O�H �9 �9 �9 �9 �9 �9

�6�M�U�S�B�Q�V�S�F �8�B�U�F�S �� �)�P�U �6�M�U�S�B�Q�V�S�F �8�B�U�F�S �9

�8�B�U�F�S �� �.�B�J�O�U�F�O�B�O�D�F �B�O�E �3�F�Q�B�J�S �9 �9 �9 �9

�8�B�U�F�S �%�J�T�U�S�J�C�V�U�J�P�O �M�J�O�F�T �9 �9 �9 �9 �9

�8�B�U�F�S �)�P�V�T�F �$�P�O�O�F�D�U�J�P�O�T �� �4�F�S�W�J�D�F �-�J�O�F�T�9 �9 �9 �9 �9 �9

�8�B�U�F�S �J�O�U�B�L�F �M�J�O�F�T �9 �9

�8�B�U�F�S �T�U�P�S�B�H�F �9 �9

�8�B�U�F�S �5�S�B�O�T�Q�P�S�U �-�J�O�F�T �9 �9 �9

�4�V�J�U�B�C�J�M�J�U�Z �P�G �T�Z�T�U�F�N �T�P�M�V�U�J�P�O�T �N�B�Z �E�J�Ë�F�S �B�D�D�� �U�P �S�F�T�Q�F�D�U�J�W�F �M�P�D�B�M �O�F�F�E�T �P�S �S�F�H�V�M�B�U�J�P�O
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2	 System and Product Solutions
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �E�F�W�F�M�P�Q�T�
 �Q�S�P�E�V�D�F�T �B�O�E �N�B�S�L�F�U�T �B �D�P�N�Q�S�F�I�F�O�T�J�W�F �S�B�O�H�F �P�G �Q�J�Q�J�O�H 
�T�Z�T�U�F�N�T �B�O�E �D�P�N�Q�P�O�F�O�U�T �J�O �B �W�B�S�J�F�U�Z �P�G �N�B�U�F�S�J�B�M�T �V�T�F�E �X�P�S�M�E�X�J�E�F �U�P �U�S�B�O�T�Q�P�S�U �X�B�U�F�S�
 �H�B�T�F�T 
�B�O�E �B�H�H�S�F�T�T�J�W�F �N�F�E�J�B�� �0�V�S �H�P�B�M �J�T �U�P �Q�S�P�W�J�E�F �D�P�N�Q�S�F�I�F�O�T�J�W�F �T�Z�T�U�F�N �T�P�M�V�U�J�P�O�T�
 �D�P�O�T�J�T�U�J�O�H �P�G 
�Q�J�Q�F�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�T�
 �U�P�P�M�T�
 �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �B�O�E �B�V�U�P�N�B�U�J�P�O�
 �G�P�S �J�O�E�V�T�U�S�J�B�M �B�Q�Q�M�J�D�B�U�J�P�O�T �B�O�E 
�U�I�V�T�
 �G�V�M�Ì�M�M�J�O�H �U�I�F �F�Y�Q�F�D�U�B�U�J�P�O �P�G �P�V�S �D�V�T�U�P�N�F�S�T��

�0�V�S �J�O�E�V�T�U�S�J�B�M �T�Z�T�U�F�N �T�P�M�V�U�J�P�O�T �B�S�F �B�M�M �C�B�T�F�E �P�O �D�F�S�U�J�Ì�F�E �S�B�X �N�B�U�F�S�J�B�M�T�
 �D�P�W�F�S�J�O�H �B�M�M 
�S�F�R�V�J�S�F�N�F�O�U�T �P�G �U�I�F �N�P�T�U �T�J�H�O�J�Ì�D�B�O�U �J�O�U�F�S�O�B�U�J�P�O�B�M �T�U�B�O�E�B�S�E�T �B�O�E �P�Ë�F�S�J�O�H �I�J�H�I �R�V�B�M�J�U�Z 
�T�P�M�V�U�J�P�O�T �U�P �P�V�S �D�V�T�U�P�N�F�S�T�� 

2.1	 Advantages of Industrial Plastic Piping Systems

Excellent Problem Solver
•	 �$�P�S�S�P�T�J�P�O���G�S�F�F
•	 �(�P�P�E �D�I�F�N�J�D�B�M �B�O�E �U�F�N�Q�F�S�B�U�V�S�F �S�F�T�J�T�U�B�O�D�F
•	 �/�P �F�M�F�D�U�S�J�D�B�M �D�P�O�E�V�D�U�J�W�J�U�Z �B�O�E �M�P�X �U�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z
•	 �4�N�P�P�U�I �J�O�O�F�S �T�V�S�G�B�D�F
•	 �-�P�X �X�F�J�H�I�U �B�O�E �I�J�H�I �Í�F�Y�J�C�J�M�J�U�Z

Economic e�ciency
•	 �&�Y�D�F�M�M�F�O�U �Q�S�J�D�F���Q�F�S�G�P�S�N�B�O�D�F �S�B�U�J�P �	�J�O �J�O�T�U�B�M�M�B�U�J�P�O �B�O�E �P�Q�F�S�B�U�J�P�O�

•	 �-�P�X �J�O�T�U�B�M�M�B�U�J�P�O �B�O�E �N�B�J�O�U�F�O�B�O�D�F �D�P�T�U�T
•	 �4�Z�T�U�F�N �M�J�G�F�U�J�N�F �E�F�T�J�H�O �P�W�F�S ���� �Z�F�B�S�T1)

Complete solutions
•	 �)�J�H�I���R�V�B�M�J�U�Z �T�Z�T�U�F�N �D�P�N�Q�P�O�F�O�U�T
•	 �#�S�P�B�E �T�F�M�F�D�U�J�P�O �P�G �W�B�M�W�F�T �X�J�U�I �N�B�O�Z �D�P�O�O�F�D�U�J�P�O �P�Q�U�J�P�O�T
•	 �1�S�P�W�F�O �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T
•	 �8�P�S�M�E�X�J�E�F �T�F�S�W�J�D�F�� �$�V�T�U�P�N�J�[�J�O�H�
 �F�O�H�J�O�F�F�S�J�O�H �T�F�S�W�J�D�F�T�
 �N�B�D�I�J�O�F �S�F�O�U�B�M �Q�P�P�M�
 �U�S�B�J�O�J�O�H �B�O�E 

�T�B�M�F�T �T�V�Q�Q�P�S
•	 �4�Z�T�U�F�N �M�J�G�F���U�J�N�F �X�B�S�S�B�O�U�Z 1)

High quality
•	 �$�F�S�U�J�Ì�F�E �S�B�X �N�B�U�F�S�J�B�M�T �X�J�U�I �N�B�O�Z �B�Q�Q�S�P�W�B�M�T
•	 ������ �� �U�S�B�D�F�B�C�J�M�J�U�Z
•	 �-�P�X �$�0�� �G�P�P�U�Q�S�J�O�U �P�G �Q�M�B�T�U�J�D �N�B�U�F�S�J�B�M

2.2	 Most Important Market Segments
Industrial Systems Water 

treatment
Chemical 
process 
industry

Micro
electronics

Energy Marine Cooling

�1�7�$���6 �9 �9 �9 �9 �9

�1�7�$���$ �9 �9 �9 �9

ABS �9

�4�:�(�&�' �	�1�7�%�'�
 �9 �9 �9

�1�3�0�(�&�' �	�1�1�
 �9 �9 �9 �9

�F�D�P�'�*�5 �	�1�&�
 �9 �9 �9 �9 �9 �9

�$�0�0�-���'�*�5 �9 �9

�$�0�/�5�"�*�/���*�5 �1�M�V�T �9 �9 �9 �9

1) 	 �'�P�S �E�F�U�B�J�M�F�E �X�B�S�S�B�O�U�Z 
�U�F�S�N�T �B�O�E �D�P�O�E�J�U�J�P�O�T�
 �T�F�F 
�X�X�X���H�G�Q�T���D�P�N 
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2.3	 PVC-U Piping System
�5�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �N�B�E�F �P�G �1�7�$���6 �N�B�U�F�S�J�B�M �D�B�O �C�F �V�T�F�E �G�P�S �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F�T �J�O �U�I�F 
�S�B�O�H�F �P�G �� �‹�$ �U�P ������ �‹�$�� �5�I�B�O�L�T �U�P �P�V�U�T�U�B�O�E�J�O�H �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F�
 �1�7�$���6 �Q�J�Q�J�O�H �T�Z�T�U�F�N�T 
�X�J�U�I�T�U�B�O�E �E�F�N�B�O�E�J�O�H �D�P�O�E�J�U�J�P�O�T�
 �Q�B�S�U�J�D�V�M�B�S�M�Z �E�V�S�J�O�H �U�I�F �U�S�B�O�T�Q�P�S�U �P�G �B�H�H�S�F�T�T�J�W�F �N�F�E�J�B�
 �T�V�D�I 
�B�T �B�D�J�E�T�
 �C�B�T�F�T �B�O�E �T�B�M�U�T�� �5�I�F �1�7�$���6 �T�Z�T�U�F�N �J�T �X�J�E�F�M�Z �V�T�F�E �J�O �U�I�F �D�I�F�N�J�D�B�M �B�O�E �U�F�Y�U�J�M�F 
�J�O�E�V�T�U�S�Z�
 �J�O �X�B�U�F�S �U�S�F�B�U�N�F�O�U �Q�S�P�D�F�T�T�F�T�
 �G�P�S �E�S�J�O�L�J�O�H �X�B�U�F�S �B�Q�Q�M�J�D�B�U�J�P�O�T �B�O�E �W�B�D�V�V�N �M�J�O�F�T��

Pipes Fittings Jointing technology Automation Valves

Essential system properties
•	 �'�P�P�E �B�O�E �E�S�J�O�L�J�O�H �X�B�U�F�S �B�Q�Q�S�P�W�B�M�T�
 �Q�S�P�W�F�O �Q�I�Z�T�J�P�M�P�H�J�D�B�M �I�B�S�N�M�F�T�T�O�F�T�T
•	 �'�J�S�T�U���D�M�B�T�T �T�P�M�V�U�J�P�O �G�P�S �B�H�H�S�F�T�T�J�W�F �N�F�E�J�B�
 �T�V�D�I �B�T �B�D�J�E�T�
 �C�B�T�F�T �B�O�E �T�B�M�U�T
•	 �4�Q�B�D�F���T�B�W�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O �X�J�U�I �1�3�0���'�*�5 �T�Q�J�H�P�U���T�P�D�L�F�U �Ì�U�U�J�O�H�T 
•	 �4�B�G�F �B�O�E �T�J�N�Q�M�F �K�P�J�O�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T �X�J�U�I �M�P�X �D�P�T�U�T �G�P�S �U�P�P�M�T �B�O�E �N�B�U�F�S�J�B�M�T

Most important market segments
•	 Water treatment
•	 �$�I�F�N�J�D�B�M �Q�S�P�D�F�T�T �J�O�E�V�T�U�S�Z
•	 �.�B�S�J�O�F
•	 �.�J�D�S�P�F�M�F�D�U�S�P�O�J�D�T
•	 Energy

Technical data

�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�6�Q �U�P ���� �C�B�S
Temperature range �� �‹�$ �U�P ������ �‹�$
�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z�4�P�M�W�F�O�U �D�F�N�F�O�U�J�O�H
Standards and guidelines1) �*�4�0�
 �&�/�
 �"�4�5�.�
 �#�4�
 �+�*�4�
 �$�&�
 �3�P�)�4�
 �%�*�/�
 �%�7�4
�"�Q�Q�S�P�W�B�M�T1) �%�*�#�5�
 �%�7�(�8�
 �(�0�4�5���3�
 �%�(�4 �	�"�$�4�
�
 �8�3�"�4�
 �,�*�8�"�
 �$�4�5�#�
 �*�*�1�
 �"�#�4�
 

�#�7�
 �$�$�4�
 �%�/�7���(�-�
 �-�3�
 �3�*�/�"�
 �3�.�3�0�4

1)	 �'�P�S �B�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O 
�B�C�P�V�U �T�U�B�O�E�B�S�E�T�
 �H�V�J�E�F�M�J�O�F�T 
�B�O�E �B�Q�Q�S�P�W�B�M�T�
 �T�F�F  
�X�X�X���H�G�Q�T���D�P�N 
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PVC-U product overview

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �V�T�F�T �N�F�U�S�J�D �V�O�J�U�T �P�G �N�F�B�T�V�S�F��

Products
PN 
(bar)

d (m
m

)
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���

Pipes �1�/��������

Fittings �1�/��������

�#�B�M�M �W�B�M�W�F�T�1�/��������

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T�1�/��������

�$�I�F�D�L �W�B�M�W�F�T�1�/��������

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T�1�/��������

Flanges �1�/ ��������

�(�B�T�L�F�U�T �B�O�E �Q�J�Q�F 
�D�M�J�Q�T

�9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

�"�V�U�P�N�B�U�J�P�O �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

�1�7�$���6 �4�Z�T�U�F�N
�1�7�$���$ �4�Z�T�U�F�N
�"�#�4���4�Z�T�U�F�N

�'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �U�I�F �T�Z�T�U�F�N �T�Q�F�D�J�Ì�D�B�U�J�P�O �P�G �1�7�$���6�
 �W�J�T�J�U �X�X�X���H�G�Q�T���D�P�N
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�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �V�T�F�T �V�O�J�U�T �P�G �N�F�B�T�V�S�F �C�B�T�F�E �P�O �U�I�F �#�4 �J�O�D�I �T�Z�T�U�F�N��

Products
PN 
(bar) d (m

m
)
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o �̃�
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�o

�� 
�

�̃o

���
o

�� 
�

�̃o

���
o

���
o

���
o

���
o

���
o

����
�o

����
���

o

Pipes �1�/��������

Fittings �1�/��������

�#�B�M�M �W�B�M�W�F�T�1�/����

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T�1�/����

�$�I�F�D�L �W�B�M�W�F�T�1�/��������

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T�1�/��������

Flanges �1�/����������

�(�B�T�L�F�U�T �B�O�E �Q�J�Q�F 
�D�M�J�Q�T

�9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

�"�V�U�P�N�B�U�J�P�O �� �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

�1�7�$���6 �4�Z�T�U�F�N
�"�#�4���4�Z�T�U�F�N

�'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �U�I�F �T�Z�T�U�F�N �T�Q�F�D�J�Ì�D�B�U�J�P�O �P�G �1�7�$���6�
 �W�J�T�J�U �X�X�X���H�G�Q�T���D�P�N
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2.4	 PVC-C Piping System
�1�7�$���$ �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �I�B�W�J�O�H �B�O �P�Q�F�S�B�U�J�P�O�B�M �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �G�S�P�N �� �‹�$ �U�P ���� �”�$�
 �B�S�F 
�T�V�J�U�B�C�M�F �G�P�S �I�J�H�I �U�F�N�Q�F�S�B�U�V�S�F �F�O�W�J�S�P�O�N�F�O�U�T�� �5�I�F �F�Y�D�F�M�M�F�O�U �N�F�D�I�B�O�J�D�B�M �Q�S�P�Q�F�S�U�J�F�T �T�V�D�I �B�T �B 
�I�J�H�I �U�F�O�T�J�M�F �T�U�S�F�O�H�U�I�
 �T�U�J�Ë�O�F�T�T �B�O�E �J�N�Q�B�D�U �T�U�S�F�O�H�U�I �B�S�F �F�W�J�E�F�O�U �F�W�F�O �B�U �J�O�D�S�F�B�T�F�E 
�U�F�N�Q�F�S�B�U�V�S�F�T�� �1�7�$���$ �T�Z�T�U�F�N�T �B�S�F �V�T�F�E �X�I�F�S�F�W�F�S �B�H�H�S�F�T�T�J�W�F �N�F�E�J�B �T�V�D�I �B�T �N�J�Y�F�E �B�D�J�E �X�B�T�U�F 
�P�S �B�D�J�E�T �B�U �B �I�J�H�I �U�F�N�Q�F�S�B�U�V�S�F �B�S�F �U�S�B�O�T�Q�P�S�U�F�E�
 �G�P�S �F�Y�B�N�Q�M�F�
 �J�O �U�I�F �D�I�F�N�J�D�B�M�
 �Q�B�Q�F�S �B�O�E �Q�V�M�Q 
�J�O�E�V�T�U�S�Z �P�S �J�O �N�F�U�B�M �U�S�F�B�U�N�F�O�U �B�O�E �N�J�D�S�P�F�M�F�D�U�S�P�O�J�D �Q�S�P�E�V�D�U�J�P�O��

Pipes Fittings Jointing technology Automation Valves

Essential system properties
•	 �7�F�S�Z �H�P�P�E �N�F�D�I�B�O�J�D�B�M �Q�S�P�Q�F�S�U�J�F�T�
 �F�W�F�O �B�U �I�J�H�I�F�S �U�F�N�Q�F�S�B�U�V�S�F�T
•	 �'�M�B�N�F���S�F�U�B�S�E�B�O�U �B�O�E �T�F�M�G���F�Y�U�J�O�H�V�J�T�I�J�O�H
•	 �4�B�G�F �B�O�E �T�J�N�Q�M�F �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �X�J�U�I �M�P�X �D�P�T�U�T �G�P�S �U�P�P�M�T �B�O�E �N�B�U�F�S�J�B�M�T

Most important market segments
•	 �$�I�F�N�J�D�B�M �Q�S�P�D�F�T�T �J�O�E�V�T�U�S�Z
•	 �.�B�S�J�O�F
•	 �.�J�D�S�P�F�M�F�D�U�S�P�O�J�D�T
•	 Energy

Technical data

�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�6�Q �U�P ���� �C�B�S
Temperature range �� �‹�$ �U�P ���� �‹�$
�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z�4�P�M�W�F�O�U �D�F�N�F�O�U�J�O�H
Standards and guidelines1) �*�4�0�
 �&�/�
 �"�4�5�.�
 �#�4�
 �+�*�4�
 �$�&�
 �3�P�)�4�
 �%�*�/�
 �%�7�4
�"�Q�Q�S�P�W�B�M�T1) �%�(�4 �	�"�$�4�
�
 �8�3�"�4�
 �(�0�4�5���3�
 �"�#�4�
 �#�7�
 �$�$�4�
 �%�/�7���(�-�
 �-�3�
 �3�*�/�"�
 

�3�.�3�0�4

1)	 �'�P�S �B�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O 
�B�C�P�V�U �T�U�B�O�E�B�S�E�T�
 �H�V�J�E�F�M�J�O�F�T 
�B�O�E �B�Q�Q�S�P�W�B�M�T�
 �T�F�F  
�X�X�X���H�G�Q�T���D�P�N
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PVC-C product overview

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �V�T�F�T �N�F�U�S�J�D �V�O�J�U�T �P�G �N�F�B�T�V�S�F��
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Pipes �1�/��������

Fittings �1�/��������

�#�B�M�M �W�B�M�W�F�T�1�/��������

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T�1�/��������

�$�I�F�D�L �W�B�M�W�F�T�1�/��������

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T�1�/��������

Flanges �1�/ ��������

�(�B�T�L�F�U�T �B�O�E �Q�J�Q�F 
�D�M�J�Q�T

�9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

�"�V�U�P�N�B�U�J�P�O �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

�1�7�$���6 �4�Z�T�U�F�N
�1�7�$���$ �4�Z�T�U�F�N
�"�#�4���4�Z�T�U�F�N

�'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �U�I�F �T�Z�T�U�F�N �T�Q�F�D�J�Ì�D�B�U�J�P�O �P�G �1�7�$���$�
 �W�J�T�J�U �X�X�X���H�G�Q�T���D�P�N
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2.5	 ABS Piping System
�5�I�F �P�V�U�T�U�B�O�E�J�O�H �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T �P�G �"�#�4 �B�M�M�P�X �J�U�T �B�Q�Q�M�J�D�B�U�J�P�O �J�O �B �X�J�E�F �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F 
�C�F�U�X�F�F�O ������ �”�$ �U�P �������”�$�� �5�I�F �F�Y�D�F�Q�U�J�P�O�B�M�M�Z �I�J�H�I �O�P�U�D�I�F�E �J�N�Q�B�D�U �T�U�S�F�O�H�U�I �W�B�M�V�F�T�
 �F�W�F�O �B�U �M�P�X 
�U�F�N�Q�F�S�B�U�V�S�F�T�
 �J�O�E�J�D�B�U�F �U�I�F �N�B�U�F�S�J�B�M�m�T �I�J�H�I �S�P�C�V�T�U�O�F�T�T �B�O�E �U�P�M�F�S�B�O�D�F �U�P �T�V�S�G�B�D�F �E�B�N�B�H�F�� 
�"�#�4�{�T�Z�T�U�F�N�T �P�Ë�F�S �B�O �F�O�F�S�H�Z���F�Î�D�J�F�O�U �T�P�M�V�U�J�P�O �G�P�S �J�O�E�V�T�U�S�J�B�M �M�P�X �U�F�N�Q�F�S�B�U�V�S�F �B�Q�Q�M�J�D�B�U�J�P�O�T�
 
�S�F�G�S�J�H�F�S�B�U�J�P�O �B�O�E �D�P�P�M�J�O�H �T�Z�T�U�F�N�T��

Pipes Fittings Jointing technology Automation Valves

Essential system properties
•	 �0�V�U�T�U�B�O�E�J�O�H �B�C�S�B�T�J�P�O �S�F�T�J�T�U�B�O�D�F
•	 �-�P�X �U�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z
•	 �)�J�H�I �J�N�Q�B�D�U �T�U�S�F�O�H�U�I �F�W�F�O �B�U �M�P�X �U�F�N�Q�F�S�B�U�V�S�F�T
•	 �)�B�M�P�H�F�O���G�S�F�F
•	 �4�B�G�F �B�O�E �T�J�N�Q�M�F �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �X�J�U�I �M�P�X �D�P�T�U�T �G�P�S �U�P�P�M�T �B�O�E �N�B�U�F�S�J�B�M�T

Most important market segments
•	 �$�P�P�M�J�O�H
•	 Water Treatment

Technical data

�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�6�Q �U�P ���� �C�B�S
Temperature range ������ �‹�$ �U�P ������ �‹�$
�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z�4�P�M�W�F�O�U �D�F�N�F�O�U�J�O�H
Standards and guidelines1) �*�4�0�
 �&�/�
 �"�4�5�.�
 �#�4�
 �+�*�4�
 �$�&�
 �3�P�)�4�
 �%�*�/�
 �%�7�4
�"�Q�Q�S�P�W�B�M�T1) �(�0�4�5���3�
 �"�#�4�
 �#�7�
 �$�$�4�
 �%�/�7���(�-�
 �-�3�
 �3�*�/�"�
 �3�.�3�0�4

1)	 �'�P�S �B�E�E�J�U�J�P�O�B�M 
�J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U 
�T�U�B�O�E�B�S�E�T�
 �B�Q�Q�S�P�W�B�M�T 
�B�O�E �H�V�J�E�F�M�J�O�F�T�
 �T�F�F 
�X�X�X���H�G�Q�T���D�P�N
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ABS product overview

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �V�T�F�T �N�F�U�S�J�D �V�O�J�U�T �P�G �N�F�B�T�V�S�F��
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Pipes �1�/��������

Fittings �1�/��������

�#�B�M�M �W�B�M�W�F�T�1�/��������

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T�1�/��������

�$�I�F�D�L �W�B�M�W�F�T�1�/��������

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T�1�/��������

Flanges �1�/��������

�(�B�T�L�F�U�T �B�O�E �Q�J�Q�F  
�D�M�J�Q�T

�9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

�"�V�U�P�N�B�U�J�P�O �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

 
�1�7�$���6 �4�Z�T�U�F�N
�1�7�$���$ �4�Z�T�U�F�N
�"�#�4���4�Z�T�U�F�N

�'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �U�I�F �T�Z�T�U�F�N �T�Q�F�D�J�Ì�D�B�U�J�P�O �P�G �"�#�4�
 �W�J�T�J�U �X�X�X���H�G�Q�T���D�P�N
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�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �V�T�F�T �V�O�J�U�T �P�G �N�F�B�T�V�S�F �C�B�T�F�E �P�O �U�I�F �#�4 �J�O�D�I �T�Z�T�U�F�N��

Produkte
PN 
(bar) d (m

m
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Pipes �1�/��������

Fittings �1�/��������

�#�B�M�M �W�B�M�W�F�T�1�/����

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T�1�/����

�$�I�F�D�L �W�B�M�W�F�T�1�/��������

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T�1�/��������

Flanges �1�/����������

�(�B�T�L�F�U�T �B�O�E �Q�J�Q�F  
�D�M�J�Q�T

�9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

�"�V�U�P�N�B�U�J�P�O �� �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 �9

 
�1�7�$���6 �4�Z�T�U�F�N
�"�#�4���4�Z�T�U�F�N

�'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �U�I�F �T�Z�T�U�F�N �T�Q�F�D�J�Ì�D�B�U�J�P�O �P�G �"�#�4�
 �W�J�T�J�U �X�X�X���H�G�Q�T���D�P�N
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2.6	 SYGEF Piping Systems: Standard & Plus
�5�I�F �P�V�U�T�U�B�O�E�J�O�H �Q�I�Z�T�J�D�B�M �B�O�E �N�F�D�I�B�O�J�D�B�M �Q�S�P�Q�F�S�U�J�F�T �P�G �U�I�F �4�:�(�&�' �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �N�B�E�F �P�G 
�Q�P�M�Z�W�J�O�Z�M�J�E�F�O�F �Í�V�P�S�J�E�F �	�1�7�%�'�
�
 �B�T�T�V�S�F �B �T�V�Q�F�S�J�P�S �Q�F�S�G�P�S�N�B�O�D�F �G�P�S �I�J�H�I�M�Z �E�F�N�B�O�E�J�O�H 
�B�Q�Q�M�J�D�B�U�J�P�O�T �J�O �U�I�F �J�O�E�V�T�U�S�J�B�M �T�F�D�U�P�S�� �4�:�(�&�' �4�U�B�O�E�B�S�E �D�P�N�C�J�O�F�T �U�I�F �T�B�G�F �U�S�B�O�T�Q�P�S�U �P�G �X�B�U�F�S 
�B�O�E �B�H�H�S�F�T�T�J�W�F �D�I�F�N�J�D�B�M�T �X�J�U�I �B �W�F�S�Z �C�S�P�B�E �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �	������ �‹�$ �U�P �������� �‹�$�
�� �*�O 
�B�E�E�J�U�J�P�O�
 �4�:�(�&�' �1�M�V�T�
 �X�J�U�I �J�U�T �F�Y�D�F�M�M�F�O�U �T�V�S�G�B�D�F �S�P�V�H�I�O�F�T�T �B�O�E �Q�V�S�J�U�Z�
 �P�Ë�F�S�T �B �C�F�O�D�I�N�B�S�L 
�T�P�M�V�U�J�P�O �G�P�S �U�I�F �T�V�Q�Q�M�Z �P�G �I�J�H�I���Q�V�S�J�U�Z �X�B�U�F�S �J�O �U�I�F �N�J�D�S�P�F�M�F�D�U�S�P�O�J�D�T �J�O�E�V�T�U�S�Z��

Pipes Fittings Jointing technology Automation Valves

Essential system properties
•	 �7�F�S�Z �I�J�H�I �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �B�O�E �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F
•	 �&�Y�U�S�F�N�F�M�Z �T�N�P�P�U�I �T�V�S�G�B�D�F
•	 �&�Y�D�F�M�M�F�O�U �Q�V�S�J�U�Z �U�I�B�O�L�T �U�P �D�P�N�Q�M�F�U�F�M�Z �D�P�O�U�S�P�M�M�F�E �D�M�F�B�O�S�P�P�N �N�B�O�V�G�B�D�U�V�S�J�O�H

Most important market segments
•	 �$�I�F�N�J�D�B�M �Q�S�P�D�F�T�T �J�O�E�V�T�U�S�Z
•	 �.�J�D�S�P�F�M�F�D�U�S�P�O�J�D�T
•	 Energy

Technical data

�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�6�Q �U�P ���� �C�B�S
Temperature range ������ �‹�$ �U�P �������� �‹�$
�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z�4�P�D�L�F�U �G�V�T�J�P�O

�#�V�U�U �G�V�T�J�P�O
�*�O�G�S�B�S�F�E �	�*�3�
 �G�V�T�J�P�O
�#�F�B�E �B�O�E �D�S�F�W�J�D�F���G�S�F�F �	�#�$�'�
 �G�V�T�J�P�O

Standards and guidelines1) �*�4�0�
 �&�/�
 �"�4�5�.�
 �#�4�
 �+�*�4�
 �$�&�
 �3�P�)�4�
 �%�*�/�
 �%�7�4
�"�Q�Q�S�P�W�B�M�T1) �%�*�#�U�
 �"�4�.�& �#�1�&�
 �'�%�"�
 �6�4�1 ���� �D�M�B�T�T �7�*�
 �'�.����������

1) 	 �'�P�S �B�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O 
�B�C�P�V�U �T�U�B�O�E�B�S�E�T�
 �H�V�J�E�F�M�J�O�F�T 
�B�O�E �B�Q�Q�S�P�W�B�M�T�
 �T�F�F  
�X�X�X���H�G�Q�T���D�P�N��
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SYGEF Standard, SYGEF Plus product overview
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Pipes ���� ����

10 ����

�4�P�D�L�F�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T����

�#�V�U�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T1)

�*�3 �B�O�E �#�$�'���D�P�N�Q�B�U�J�C�M�F
���� ����

10 ����

�#�B�M�M �W�B�M�W�F�T  ����

10

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T���� On request

10

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T10

�$�I�F�D�L �W�B�M�W�F�T ����

10

Pressure regulating 
�W�B�M�W�F�T

10

�7�F�O�U�J�M�B�U�J�O�H �B�O�E �C�M�F�F�E 
�W�B�M�W�F�T

����

Flanges

�(�B�T�L�F�U�T

�1�J�Q�F �$�M�J�Q�T 

�"�V�U�P�N�B�U�J�P�O

�*�3���X�F�M�E�J�O�H �N�B�D�I�J�O�F

�#�$�'���X�F�M�E�J�O�H �N�B�D�I�J�O�F

�#�V�U�U �G�V�T�J�P�O �N�B�D�I�J�O�F1)

�4�P�D�L�F�U �G�V�T�J�P�O �N�B�D�I�J�O�F

�4�:�(�&�' �4�U�B�O�E�B�S�E
�4�:�(�&�' �1�M�V�T

1)�� �#�V�U�U �G�V�T�J�P�O �G�P�S �4�:�(�&�' �4�U�B�O�E�B�S�E �J�T �U�F�D�I�O�J�D�B�M�M�Z �Q�P�T�T�J�C�M�F�
 �C�V�U �O�P�U �S�F�D�P�N�N�F�O�E�F�E�� 
�� �G�P�S �4�:�(�&�' �1�M�V�T �J�U �J�T �O�P�U �B�M�M�P�X�F�E��
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2.7	 PROGEF Piping Systems: Standard, Plus, and Natural
�1�3�0�(�&�' �T�Z�T�U�F�N�T �P�V�U �P�G �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �T�I�P�X �F�Y�D�F�M�M�F�O�U �Q�I�Z�T�J�D�B�M �Q�S�P�Q�F�S�U�J�F�T �B�O�E �N�F�D�I�B�O�J�D�B�M 
�D�I�B�S�B�D�U�F�S�J�T�U�J�D�T�� �5�I�F �I�J�H�I���R�V�B�M�J�U�Z �N�B�U�F�S�J�B�M �B�M�M�P�X�T �B�Q�Q�M�J�D�B�U�J�P�O�T �J�O �B �W�F�S�Z �C�S�P�B�E �U�F�N�Q�F�S�B�U�V�S�F 
�S�B�O�H�F �	�� �‹�$ �U�P ���� �‹�$�
�� �5�I�B�O�L�T �U�P �J�U�T �I�J�H�I �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F�
 �H�P�P�E �B�C�S�B�T�J�P�O �S�F�T�J�T�U�B�O�D�F �B�O�E 
�I�J�H�I �J�N�Q�B�D�U �T�U�S�F�O�H�U�I�
 �1�3�0�(�&�' �4�U�B�O�E�B�S�E �N�F�F�U�T �B�M�M �S�F�R�V�J�S�F�N�F�O�U�T �P�G �E�F�N�B�O�E�J�O�H �J�O�E�V�T�U�S�J�B�M 
�F�O�W�J�S�P�O�N�F�O�U�T�� �$�M�F�B�O�F�E �B�O�E �Q�B�D�L�F�E �J�O �T�Q�F�D�J�Ì�F�E �Q�S�P�D�F�T�T�F�T�
 �U�I�F �T�J�M�J�D�P�O�F���G�S�F�F �P�S �P�J�M���G�S�F�F 
�1�3�0�(�&�' �1�M�V�T �T�Z�T�U�F�N �I�B�T �B �I�J�H�I �Q�V�S�F�O�F�T�T �G�B�D�U�P�S�� �5�I�F �T�Z�T�U�F�N �J�T �X�J�E�F�M�Z �V�T�F�E �J�O �E�F�N�B�O�E�J�O�H 
�B�Q�Q�M�J�D�B�U�J�P�O�T �J�O �N�J�D�S�P�F�M�F�D�U�S�P�O�J�D�T �B�T �X�F�M�M �B�T �J�O �D�P�B�U�J�O�H �B�O�E �T�V�S�G�B�D�F �U�S�F�B�U�N�F�O�U�� �1�3�0�(�&�' �/�B�U�V�S�B�M 
�J�T �B �U�S�B�O�T�M�V�D�F�O�U�
 �V�O�Q�J�H�N�F�O�U�F�E �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �U�I�B�U �J�T �X�I�F�S�F�W�F�S �Q�V�S�F �T�P�M�V�U�J�P�O�T �B�S�F �O�F�F�E�F�E�� �*�U�T 
�C�F�O�F�Ì�D�J�B�M �Q�S�P�Q�F�S�U�J�F�T�
 �T�V�D�I �B�T �F�Y�D�F�M�M�F�O�U �D�M�F�B�O�
 �T�N�P�P�U�I �T�V�S�G�B�D�F�
 �U�P�H�F�U�I�F�S �X�J�U�I �U�I�F �C�F�B�E �B�O�E 
�D�S�F�W�J�D�F���G�S�F�F �X�F�M�E�J�O�H�
 �F�O�T�V�S�F �U�I�F �T�Z�T�U�F�N �R�V�B�M�J�U�Z��

Pipes Fittings Jointing technology Automation Valves

Essential system properties
•	 �)�J�H�I �J�N�Q�B�D�U �T�U�S�F�O�H�U�I
•	 �)�J�H�I �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F
•	 �)�J�H�I �T�V�S�G�B�D�F �R�V�B�M�J�U�Z �G�P�S �1�3�0�(�&�' �1�M�V�T
•	 �)�J�H�I�F�T�U �D�M�F�B�O�M�J�O�F�T�T �B�O�E �Q�S�P�U�F�D�U�J�P�O �B�H�B�J�O�T�U �D�P�O�U�B�N�J�O�B�U�J�P�O �G�P�S �1�3�0�(�&�' �1�M�V�T
•	 �#�F�B�E �B�O�E �D�S�F�W�J�D�F���G�S�F�F �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �G�P�S �1�3�0�(�&�' �/�B�U�V�S�B�M

Most important market segments
•	 Water treatment
•	 �$�I�F�N�J�D�B�M �Q�S�P�D�F�T�T �J�O�E�V�T�U�S�Z
•	 �.�J�D�S�P�F�M�F�D�U�S�P�O�J�D�T
•	 Energy

Technical data

�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�6�Q �U�P ���� �C�B�S
Temperature range �� �‹�$ �U�P ���� �‹�$
�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z�4�P�D�L�F�U �G�V�T�J�P�O

�#�V�U�U �G�V�T�J�P�O
�*�O�G�S�B�S�F�E �	�*�3�
 �G�V�T�J�P�O
�#�F�B�E �B�O�E �D�S�F�W�J�D�F���G�S�F�F �G�V�T�J�P�O �	�#�$�'�
 �G�P�S �1�3�0�(�&�' �/�B�U�V�S�B�M

Standards and guidelines1) �*�4�0�
 �&�/�
 �%�*�/�
 �%�7�4
�"�Q�Q�S�P�W�B�M�T1) �'�%�"�
 �6�4�1 ���� �D�M�B�T�T �7�*�
 �%�M�#�U�
 �%�/�7�
 �-�M�P�Z�E�n�T �3�F�H�J�T�U�F�S

1) 	 �'�P�S �B�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O 
�B�C�P�V�U �T�U�B�O�E�B�S�E�T�
 �H�V�J�E�F�M�J�O�F�T 
�B�O�E �B�Q�Q�S�P�W�B�M�T�
 �T�F�F  
�X�X�X���H�G�Q�T���D�P�N
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PROGEF Standard, PROGEF Plus product overview
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17. ��

�4�P�D�L�F�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T11 10

�#�V�U�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T�
 
�*�3���D�P�N�Q�B�U�J�C�M�F

11 10

�������� 10

�#�B�M�M �W�B�M�W�F�T 11 10

�������� 10

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T11 10

�������� 10

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T 10

�$�I�F�D�L �W�B�M�W�F�T �������������� 10
��

11 10
Pressure regulating 
�W�B�M�W�F�T

11 10

�7�F�O�U�J�M�B�U�J�O�H �B�O�E �C�M�F�F�E 
�W�B�M�W�F�T

10

�'�M�B�O�H�F�T �1�1���7 �� �1�1���4�U�F�F�M

�(�B�T�L�F�U�T �&�1�%�. �� �'�,�.

�1�J�Q�F �D�M�J�Q�T �1�1 �� �1�&

�"�V�U�P�N�B�U�J�P�O
Upon request

�1�3�0�(�&�' �4�U�B�O�E�B�S�E
�1�3�0�(�&�' �1�M�V�T
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Product overview PROGEF Natural
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Pipes 11 10
�������� ��

�#�V�U�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T�
 
�*�3 �B�O�E �#�$�'���D�P�N�Q�B�U�J�C�M�F

11 10
�������� ��

Sanitary adapter 11 10
�#�B�M�M �W�B�M�W�F�T �1�1���) �C�P�E�Z��
�1�1���3

11 10

�#�B�M�M �W�B�M�W�F�T �1�1���)
�'�M�B�O�H�F �D�P�O�O�F�D�U�P�S

10

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T �1�1���311 10
�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T �1�1���)
�'�M�B�O�H�F �D�P�O�O�F�D�U�P�S

10

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T �1�1���)10
�$�P�O�F �D�I�F�D�L �W�B�M�W�F�T
�1�1���) �C�P�E�Z���1�1���3

11 10

�$�P�O�F �D�I�F�D�L �W�B�M�W�F�T �1�1���)
�'�M�B�O�H�F �D�P�O�O�F�D�U�P�S

10

�'�M�B�O�H�F �1�1���7 �� �1�1���4�U�F�F�M
�'�M�B�O�H�F �H�B�T�L�F�U�T �&�1�%�. �� 
�'�,�.
�1�J�Q�F �D�M�J�Q�T �1�1 �� �1�&
�"�V�U�P�N�B�U�J�P�O Upon request

�'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �U�I�F �T�Z�T�U�F�N �T�Q�F�D�J�Ì�D�B�U�J�P�O �P�G �1�3�0�(�&�' �4�U�B�O�E�B�S�E�
 �1�M�V�T�
 �/�B�U�V�S�B�M�
 �W�J�T�J�U 
�X�X�X���H�G�Q�T���D�P�N
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2.8	 ecoFIT Piping System
�5�I�F �F�D�P�'�*�5 �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �C�B�T�F�E �P�O �U�I�F �N�B�U�F�S�J�B�M �Q�P�M�Z�F�U�I�Z�M�F�O�F�
 �X�I�J�D�I �N�F�F�U�T �U�I�F �I�J�H�I�F�T�U 
�S�F�R�V�J�S�F�N�F�O�U�T �J�O �U�I�F �J�O�E�V�T�U�S�J�B�M �F�O�W�J�S�P�O�N�F�O�U�� �*�U �B�M�M�P�X�T �B�Q�Q�M�J�D�B�U�J�P�O�T �J�O �B �C�S�P�B�E �U�F�N�Q�F�S�B�U�V�S�F 
�S�B�O�H�F �	������ �‹�$ �U�P ������ �‹�$�
 �B�O�E �G�F�B�U�V�S�F�T �I�J�H�I �6�7 �S�F�T�J�T�U�B�O�D�F�
 �H�P�P�E �B�C�S�B�T�J�P�O �S�F�T�J�T�U�B�O�D�F �B�O�E �I�J�H�I 
�J�N�Q�B�D�U �T�U�S�F�O�H�U�I�� �7�B�M�W�F �C�P�E�J�F�T �N�B�E�F �P�G �1�7�$���6 �P�S �1�1���) �X�J�U�I �1�& �F�O�E �D�P�O�O�F�D�U�J�P�O�T �B�M�M�P�X �F�B�T�Z 
�J�O�U�F�H�S�B�U�J�P�O �J�O �U�I�F �F�D�P�'�*�5 �T�Z�T�U�F�N�� �5�P �Q�S�P�W�J�E�F �B �N�B�Y�J�N�V�N �P�G �Í�F�Y�J�C�J�M�J�U�Z�
 �U�I�F �W�B�M�W�F�T �D�P�N�F �X�J�U�I 
�T�P�D�L�F�U �X�F�M�E�J�O�H�
 �C�V�U�U �X�F�M�E�J�O�H �T�Q�J�H�P�U�T �P�S �Í�B�O�H�F�T��

Pipes Fittings Jointing technology Automation Valves

Essential system properties
•	 �6�7 �B�O�E �X�F�B�U�I�F�S���S�F�T�J�T�U�B�O�U
•	 �0�V�U�T�U�B�O�E�J�O�H �B�C�S�B�T�J�P�O �S�F�T�J�T�U�B�O�D�F
•	 �)�J�H�I �J�N�Q�B�D�U �T�U�S�F�O�H�U�I�
 �Q�B�S�U�J�D�V�M�B�S�M�Z �B�U �M�P�X �U�F�N�Q�F�S�B�U�V�S�F�T
•	 �)�J�H�I �Í�F�Y�J�C�J�M�J�U�Z

Most important market segments
•	 Water treatment
•	 �$�I�F�N�J�D�B�M �Q�S�P�D�F�T�T �J�O�E�V�T�U�S�Z
•	 Energy
•	 �.�B�S�J�O�F
•	 �$�P�P�M�J�O�H
•	 �.�J�D�S�P�F�M�F�D�U�S�P�O�J�D�T

Technical data

�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�6�Q �U�P ���� �C�B�S
Temperature range ������ �‹�$ �U�P ������ �‹�$
�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z�4�P�D�L�F�U �G�V�T�J�P�O

�#�V�U�U �G�V�T�J�P�O
�*�O�G�S�B�S�F�E �	�*�3�
 �G�V�T�J�P�O 
�&�M�F�D�U�S�P�G�V�T�J�P�O

Standards and guidelines1) �*�4�0�
 �&�/�
 �%�7�4
�"�Q�Q�S�P�W�B�M�T1) �%�*�#�U�
 �'�.�
 �*�*�1�
 �"�#�4�
 �%�/�7�
 �(�-�
 �3�*�/�"�
 �3�.�3�0�4�
 �$�$�4�
 �/�L �B�Q�Q�S�P�W�F�E

1) 	 �'�P�S �B�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O 
�B�C�P�V�U �T�U�B�O�E�B�S�E�T�
 �H�V�J�E�F�M�J�O�F�T 
�B�O�E �B�Q�Q�S�P�W�B�M�T�
 �T�F�F  
�X�X�X���H�G�Q�T���D�P�N
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ecoFIT product overview

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �V�T�F�T �N�F�U�S�J�D �V�O�J�U�T �P�G �N�F�B�T�V�S�F��

Products Material SDR
PN
(bar)

d (m
m

)

���
�

���
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���
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���
�

50 ���
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75 90 11
0
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���
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���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

50
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���
���

���
���

D
N

(m
m

)

15 ���
�

���
�

���
�

���
�

50 ���
�

���
�

10
0

10
0

����
��

15
0
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���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

50
0

50
0

50
0

���
���

Pipes PE100 ������ ����

11 ����

�������������� 10

�4�P�D�L�F�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T�1�&���� 11 10

�#�V�U�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T�

�*�3���D�P�N�Q�B�U�J�C�M�F

PE100 11 ����

�������������� 10

�&�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H�T 
�	�&�-�(�&�'�


PE100 11 ����

�������������� 10

�7�B�M�W�F�T

Flanges �1�1���7 �� 
�1�1���4�5

�(�B�T�L�F�U�T �&�1�'�.�� 
�'�,�.

�1�J�Q�F �D�M�J�Q�T �1�1 �� �1�&

�"�V�U�P�N�B�U�J�P�O

Valve product range

Products Ventilkörper

d (m
m

)

���
�

���
�

���
�

���
�

50 ���
�

75 90 11
0

����
��

���
���

���
���

���
���

���
���

���
���

���
���
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���
���
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���
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���

D
N

(m
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)

15 ���
�

���
�

���
�

���
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50 ���
�
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10
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��
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50
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50
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50
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�#�B�M�M �W�B�M�W�F�T �1�1���)�
 �1�7�$���6

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T �1�1���)�
 �1�7�$���6

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T �1�1���)

�1�1���3

�1�7�$���6

�.�F�U�B�M

�$�P�O�F �D�I�F�D�L �W�B�M�W�F�T�1�1���)�
 �1�7�$���6

�7�F�O�U�J�M�B�U�J�O�H �B�O�E �C�M�F�F�E �W�B�M�W�F�T�1�1���)�
 �1�7�$���6

�$�I�F�D�L �W�B�M�W�F�T �1�1���)�
 �1�7�$���6

�1�S�F�T�T�V�S�F �D�P�O�U�S�P�M �W�B�M�W�F�1�1���)�
 �1�7�$���6

�'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �U�I�F �T�Z�T�U�F�N �T�Q�F�D�J�Ì�D�B�U�J�P�O �P�G �F�D�P�'�*�5�
 �W�J�T�J�U �X�X�X���H�G�Q�T���D�P�N
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2.9	 CONTAIN-IT Plus Piping System
�5�I�F �$�0�/�5�"�*�/���*�5 �1�M�V�T �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �V�T�F�E �U�P �N�J�O�J�N�J�[�F �S�J�T�L�T �U�P �I�V�N�B�O�T�
 �U�I�F �F�O�W�J�S�P�O�N�F�O�U �B�O�E 
�U�I�F �Q�M�B�O�U�� �&�Y�J�T�U�J�O�H �M�F�H�B�M �S�F�H�V�M�B�U�J�P�O�T �P�S �P�S�E�J�O�B�O�D�F�T �D�P�V�M�E �T�Q�F�D�J�G�Z �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H 
�T�Z�T�U�F�N�T�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �F�O�T�V�S�F�T �F�Y�D�F�M�M�F�O�U �Q�F�S�G�P�S�N�B�O�D�F �J�O �U�S�B�O�T�Q�P�S�U�J�O�H �B�H�H�S�F�T�T�J�W�F �Í�V�J�E�T 
�P�S �I�B�[�B�S�E�P�V�T �N�F�E�J�B �J�O �B�M�M �U�Z�Q�F�T �P�G �E�J�Ë�F�S�F�O�U �B�Q�Q�M�J�D�B�U�J�P�O�T�� �5�I�F �$�0�/�5�"�*�/���*�5 �1�M�V�T �Q�S�P�E�V�D�U �S�B�O�H�F 
�G�P�S �N�F�E�J�B �M�J�O�F�T �J�T �B�W�B�J�M�B�C�M�F �J�O �B �W�B�S�J�F�U�Z �P�G �Q�M�B�T�U�J�D�T �	�1�1�
 �1�&�
 �1�7�%�'�
 �1�7�$���6�
 �1�7�$���$�
�� �5�I�F 
�Q�S�P�U�F�D�U�J�W�F �M�J�O�F �J�T �N�B�E�F �P�G �1�&�
 �S�F�T�V�M�U�J�O�H �J�O �I�J�H�I �6�7 �B�O�E �X�F�B�U�I�F�S �S�F�T�J�T�U�B�O�D�F�� �*�O �B�E�E�J�U�J�P�O�
 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�Ë�F�S�T �B�T �X�F�M�M �o�1�7�$���6�p �P�S �o�U�S�B�O�T�Q�B�S�F�O�U �1�7�$���6�p �B�T �P�V�U�T�J�E�F �Q�J�Q�J�O�H��

Pipes Fittings Jointing technology Leak monitoring Valves

Essential system properties
•	 �4�V�J�U�B�C�M�F �G�P�S �W�J�T�V�B�M �J�O�T�Q�F�D�U�J�P�O �B�O�E �J�E�F�O�U�J�Ì�D�B�U�J�P�O
•	 �1�S�P�U�F�D�U�J�P�O �P�G �Q�F�S�T�P�O�O�F�M �B�O�E �U�I�F �F�O�W�J�S�P�O�N�F�O�U
•	 �"�E�B�Q�U�B�C�M�F �M�F�B�L �N�P�O�J�U�P�S�J�O�H �T�Z�T�U�F�N
•	 �$�P�N�Q�M�J�B�O�D�F �X�J�U�I �M�F�H�B�M �S�F�H�V�M�B�U�J�P�O�T

Most important market segments
•	 Water treatment
•	 �$�I�F�N�J�D�B�M �Q�S�P�D�F�T�T �J�O�E�V�T�U�S�Z
•	 �.�J�D�S�P�F�M�F�D�U�S�P�O�J�D�T
•	 Energy

Technical data

�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�6�Q �U�P ���� �C�B�S
Temperature range ������ �‹�$ �U�P �������� �‹�$ �	�B�D�D�� �U�P �Q�S�J�N�B�S�Z �Q�J�Q�F �N�B�U�F�S�J�B�M�

�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�ZInside pipe �4�P�D�L�F�U �G�V�T�J�P�O

�#�V�U�U �G�V�T�J�P�O
�*�O�G�S�B�S�F�E �	�*�3�
 �G�V�T�J�P�O
�4�P�M�W�F�O�U �D�F�N�F�O�U�J�O�H

�&�Y�U�F�S�J�P�S �M�J�O�F�&�M�F�D�U�S�P�G�V�T�J�P�O �� �.�F�D�I�B�O�J�D�B�M �K�P�J�O�U �X�J�U�I �&�1�%�. 
�T�M�F�F�W�F

Standards and guidelines1) �*�4�0�
 �&�/ �*�4�0�
 �"�4�5�.�
 �%�*�/�
 �%�7�4
�"�Q�Q�S�P�W�B�M�T1) �1�M�F�B�T�F �S�F�G�F�S �U�P �U�I�F �1�3�0�(�&�'�
 �F�D�P�'�*�5�
 �4�:�(�&�'�
 �1�7�$���6 �B�O�E �1�7�$���$

1) 	 �'�P�S �B�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O 
�B�C�P�V�U �T�U�B�O�E�B�S�E�T�
 �H�V�J�E�F�M�J�O�F�T 
�B�O�E �B�Q�Q�S�P�W�B�M�T�
 �T�F�F  
�X�X�X���H�G�Q�T���D�P�N
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Produktübersicht CONTAIN-IT Plus

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �V�T�F�T �N�F�U�S�J�D �V�O�J�U�T �P�G �N�F�B�T�V�S�F��

Material
(inner/outer) Products

PNinner

(bar)
PNouter

(bar)

d o
1)

(m
m

)

50 50 ���
�

75 90 11
0

����
��

���
���

����
��

���
���

���
���

���
���

���
���

���
���

d i
1)

(m
m

)

���
�

���
�

���
�

���
�

50 ���
�

75 90 11
0

����
��

���
���

����
��

���
���

���
���

�1�1���)���1�&������ �4�P�D�L�F�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T10 ����
10 10

�#�V�U�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T�
 �J�O�G�S�B�S�F�E���D�P�N��
�Q�B�U�J�C�M�F

10 ����
10 10

�#�B�M�M �W�B�M�W�F�T 10 ��
�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T 10 ��
�.�F�D�I�B�O�J�D�B�M �D�P�O�O�F�D�U�J�P�O 10 ��

�1�&���������1�&������ �#�V�U�U �G�V�T�J�P�O���*�3 �G�V�T�J�P�O �Ì�U�U�J�O�H�T���� ����
���� 10

�#�B�M�M �W�B�M�W�F�T �	�I�P�V�T�J�O�H�� �1�7�$���6�
10 ��
�#�B�M�M �W�B�M�W�F�T �	�I�P�V�T�J�O�H�� �1�1���)�
10 ��
�.�F�D�I�B�O�J�D�B�M �D�P�O�O�F�D�U�J�P�O 10 ��

�1�&�������1�&������ �4�P�D�L�F�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T10 ����
10 10

�#�B�M�M �W�B�M�W�F�T  
�	�I�P�V�T�J�O�H�� �1�7�$���6�
 �1�1���)�


10 ��

�.�F�D�I�B�O�J�D�B�M �D�P�O�O�F�D�U�J�P�O�T10 ��
�1�7�%�'���1�&������ �4�P�D�L�F�U �G�V�T�J�P�O �Ì�U�U�J�O�H�T���� ����

���� 10
�#�V�U�U �G�V�T�J�P�O���*�3 �G�V�T�J�P�O �Ì�U�U�J�O�H�T���� ����

���� 10
10 10

�#�B�M�M �W�B�M�W�F�T ���� ��
�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T 10 ��
�.�F�D�I�B�O�J�D�B�M �D�P�O�O�F�D�U�J�P�O ���� ��

�1�7�$���6���1�&�������$�F�N�F�O�U�F�E �T�P�D�L�F�U�T �Ì�U�U�J�O�H�T���� ����
���� 10
10 10

�#�B�M�M �W�B�M�W�F�T ���� ��
�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T 10 ��
�.�F�D�I�B�O�J�D�B�M �D�P�O�O�F�D�U�J�P�O ���� ��

�1�7�$���$���1�&�������"�E�I�F�T�J�W�F �Ì�U�U�J�O�H�T ���� ����
���� 10

�#�B�M�M �W�B�M�W�F�T ���� ��
�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T 10 ��
�.�F�D�I�B�O�J�D�B�M �D�P�O�O�F�D�U�J�P�O ���� ��

�-�F�B�L �N�P�O�J�U�P�S�J�O�H

1)	 d�P�� �%�J�N�F�O�T�J�P�O �P�G �U�I�F �P�V�U�F�S �Q�J�Q�F
	 di�� �%�J�N�F�O�T�J�P�O �P�G �U�I�F �J�O�O�F�S �Q�J�Q�F

�'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �U�I�F �T�Z�T�U�F�N �T�Q�F�D�J�Ì�D�B�U�J�P�O �P�G �$�0�/�5�"�*�/���*�5 �1�M�V�T�
 �W�J�T�J�U �X�X�X���H�G�Q�T���D�P�N 
�B�O�E �T�F�F �U�I�F �Q�M�B�O�O�J�O�H �G�V�O�E�B�N�F�O�U�B�M�T �J�O �D�I�B�Q�U�F�S �� �c�%�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N �r 
�$�0�/�5�"�*�/���*�5 �1�M�V�T�o��
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2.10	 COOL-FIT Piping Systems
�$�P�P�M�J�O�H �J�O �H�F�O�F�S�B�M �D�B�O �C�F �E�J�W�J�E�F�E �J�O�U�P �C�B�T�J�D �B�Q�Q�M�J�D�B�U�J�P�O �B�S�F�B�T�
 �P�O�F �J�T �U�Z�Q�J�D�B�M�M�Z �C�F�M�P�X ���‹�$ 
�	�����‹�'�
 �D�B�M�M�F�E �J�O�E�V�T�U�S�J�B�M �S�F�G�S�J�H�F�S�B�U�J�P�O �B�O�E �U�I�F �P�U�I�F�S �P�O�F �J�T �B�C�P�W�F ���‹�$ �	�����‹�'�
 �X�J�U�I �B�Q�Q�M�J�D�B�U�J�P�O�T 
�T�V�D�I �B�J�S���D�P�O�E�J�U�J�P�O�J�O�H �T�Z�T�U�F�N�T �P�S �Q�S�P�D�F�T�T �D�P�P�M�J�O�H��

�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�Ë�F�S�T �T�J�O�D�F �N�B�O�Z �Z�F�B�S�T �U�I�F �Q�S�F���J�O�T�V�M�B�U�F�E �$�0�0�-���'�*�5 �"�#�4 �1�M�V�T �S�B�O�H�F �	�T�F�F 
�D�I�B�Q�U�F�S �������������
 �U�P �D�P�W�F�S �B�M�M �D�P�P�M�J�O�H �B�Q�Q�M�J�D�B�U�J�P�O�T�� �*�O �B�E�E�J�U�J�P�O�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �J�O�U�S�P�E�V�D�F�E 
�U�I�F �O�F�X �Q�S�F���J�O�T�V�M�B�U�F�E �$�0�0�-���'�*�5 ������ �S�B�O�H�F �X�I�J�D�I �J�T �C�B�T�F�E �P�O �U�I�F �1�& �&�M�F�D�U�S�P�G�V�T�J�P�O �5�F�D�I�O�P�M�P�H�Z 
�G�P�S �U�I�F �Q�S�J�N�B�S�Z �Q�J�Q�F �B�O�E �U�B�S�H�F�U�T �B�C�P�W�F ���‹�$ �	�����‹�'�
 �B�Q�Q�M�J�D�B�U�J�P�O�T �	�T�F�F �D�I�B�Q�U�F�S �������������
�� �5�I�F 
�$�0�0�-���'�*�5 ������ �J�T �F�Y�U�F�O�E�F�E �U�P �C�F�M�P�X ���‹�$ �	�����‹�'�
 �B�Q�Q�M�J�D�B�U�J�P�O�T �I�B�W�J�O�H �B �U�I�J�D�L�F�S �J�O�T�V�M�B�U�J�P�O�
 �O�B�N�F�E 
�$�0�0�-���'�*�5 �������� 

2.10.1	COOL-FIT ABS Plus / COOL-FIT 4.0

�$�0�0�-���'�*�5 �T�Z�T�U�F�N�T �B�S�F �D�P�N�Q�M�F�U�F�M�Z �Q�S�F���J�O�T�V�M�B�U�F�E �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �G�P�S �T�F�D�P�O�E�B�S�Z �D�P�P�M�J�O�H 
�D�J�S�D�V�J�U�T �U�I�B�U �B�S�F �P�Q�F�S�B�U�F�E �X�J�U�I �X�B�U�F�S�
 �C�S�J�O�F �P�S �H�M�Z�D�P�M �T�P�M�V�U�J�P�O�T �B�T �X�F�M�M �B�T �T�M�V�S�S�Z �J�D�F�� �5�Z�Q�J�D�B�M 
�B�Q�Q�M�J�D�B�U�J�P�O �B�S�F�B�T �B�S�F �J�O�E�V�T�U�S�J�B�M �S�F�G�S�J�H�F�S�B�U�J�P�O �T�Z�T�U�F�N�T �X�J�U�I �N�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F�T �G�B�S �C�F�M�P�X 
���{�‹�$ �B�O�E �B�J�S���D�P�O�E�J�U�J�P�O�J�O�H �T�Z�T�U�F�N�T �G�P�S �N�F�E�J�B �B�C�P�W�F �� �‹�$��

�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�Ë�F�S �U�X�P �Q�S�P�E�V�D�U �W�B�S�J�B�O�U�T��
•	 �$�0�0�-���'�*�5 �"�#�4 �1�M�V�T
•	 �$�0�0�-���'�*�5 ������

�'�P�S �U�I�F �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �P�G �U�I�F �$�0�0�-���'�*�5 �"�#�4 �1�M�V�T �T�Z�T�U�F�N�
 �U�I�F �J�O�T�J�E�F �N�F�E�J�B �Q�J�Q�F �D�P�O�T�J�T�U�T �P�G 
�M�P�X���U�F�N�Q�F�S�B�U�V�S�F �J�N�Q�B�D�U���S�F�T�J�T�U�B�O�U �"�#�4 �N�B�U�F�S�J�B�M�
 �G�P�S �$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N �U�I�F �N�F�E�J�B �Q�J�Q�F �J�T 
�N�B�E�F �P�G �1�&�� �'�P�S �C�P�U�I �T�Z�T�U�F�N�T�
 �U�I�F �N�F�E�J�B �Q�J�Q�F �J�T �D�P�W�F�S�F�E �C�Z �I�J�H�I���R�V�B�M�J�U�Z �(�' �)�& �J�O�T�V�M�B�U�J�P�O �B�T 
�X�F�M�M �B�T �B �S�P�C�V�T�U �B�O�E �6�7���S�F�T�J�T�U�B�O�U �K�B�D�L�F�U �Q�J�Q�F�� �5�I�F �T�N�P�P�U�I �J�O�T�J�E�F �T�V�S�G�B�D�F �P�G �U�I�F �N�F�E�J�B �Q�J�Q�F 
�F�O�T�V�S�F�T �W�F�S�Z �M�P�X �Q�S�F�T�T�V�S�F �M�P�T�T�F�T�� �5�I�F �M�P�X �U�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z �P�G �U�I�F �Q�M�B�T�U�J�D �B�O�E �U�I�F 
�J�O�T�V�M�B�U�J�P�O �B�S�F �B �H�V�B�S�B�O�U�F�F �G�P�S �M�J�G�F���M�P�O�H �M�P�X �F�O�F�S�H�Z �B�O�E �P�Q�F�S�B�U�J�O�H �D�P�T�U�T�� �*�O �B�E�E�J�U�J�P�O�
 �U�I�F �����J�O���� 
�E�F�T�J�H�O �M�J�N�J�U�T �U�I�F �J�O�T�U�B�M�M�B�U�J�P�O �U�J�N�F �U�P �B �N�J�O�J�N�V�N�� 

�$�0�0�-���'�*�5 �"�#�4 �1�M�V�T �B�O�E �$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N�T �B�S�F �X�F�M�M �T�V�J�U�F�E �G�P�S �V�T�F �J�O �D�P�M�E �T�U�P�S�B�H�F�
 �J�O �G�P�P�E 
�Q�S�P�E�V�D�U�J�P�O �	�F���H�� �J�O �C�S�F�X�F�S�J�F�T�
 �E�B�J�S�J�F�T �B�O�E �T�M�B�V�H�I�U�F�S�I�P�V�T�F�T�
�
 �J�O �T�V�Q�F�S�N�B�S�L�F�U�T �B�T �X�F�M�M �B�T �G�P�S 
�J�O�E�V�T�U�S�J�B�M �D�P�P�M�J�O�H �X�B�U�F�S �T�Z�T�U�F�N�T �G�P�S �Q�S�P�D�F�T�T �D�P�P�M�J�O�H �B�O�E �J�O �D�P�N�Q�V�U�J�O�H �D�F�O�U�F�S�T��

COOL-FIT systems Compatible components

COOL-FIT ABS Plus COOL-FIT 4.0 Jointing technology Automation Valves

Essential system properties
•	 �����J�O���� �T�Z�T�U�F�N�� �N�F�E�J�B �Q�J�Q�F�
 �J�O�T�V�M�B�U�J�P�O �B�O�E �Q�S�P�U�F�D�U�J�W�F �P�V�U�F�S �T�I�F�B�U�I �J�O �P�O�F �Q�S�P�E�V�D�U
•	 �2�V�J�D�L �D�P�O�O�F�D�U�J�P�O

•	 �$�0�0�-���'�*�5 �"�#�4 �1�M�V�T�� �Q�B�U�F�O�U�F�E �D�P�O�O�F�D�U�J�P�O �X�J�U�I �J�O�T�J�E�F �O�J�Q�Q�M�F �X�J�U�I�P�V�U �S�F�N�P�W�J�O�H �U�I�F 
�J�O�T�V�M�B�U�J�P�O

•	 �$�0�0�-���'�*�5 �������� �Q�S�F���J�O�T�V�M�B�U�F�E �F�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H�T 
•	 �6�T�F�T �B�Q�Q�S�P�Y�� ���� �� �M�F�T�T �F�O�F�S�H�Z �J�O �P�Q�F�S�B�U�J�P�O �D�P�N�Q�B�S�F�E �U�P �Q�P�T�U���J�O�T�V�M�B�U�F�E �D�P�Q�Q�F�S �T�Z�T�U�F�N�T
•	 �6�7 �B�O�E �X�F�B�U�I�F�S���S�F�T�J�T�U�B�O�U�
 �T�U�F�B�N �K�F�U���D�P�N�Q�B�U�J�C�M�F
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Most important market segments
•	 �$�P�P�M�J�O�H
•	 �.�B�S�J�O�F

Technical data

�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�6�Q �U�P ���� �C�B�S �G�P�S �$�0�0�-���'�*�5 �"�#�4 �1�M�V�T�� �V�Q �U�P ���� �C�B�S �G�P�S �$�0�0�-���'�*�5 
������

Temperature range �������‹�$ �U�P �������‹�$ �G�P�S �$�0�0�-���'�*�5 �"�#�4 �1�M�V�T�� �������‹�$ �U�P �������‹�$ �G�P�S 
�$�0�0�-���'�*�5 ������

�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z�4�P�M�W�F�O�U �D�F�N�F�O�U�J�O�H �G�P�S �$�0�0�-���'�*�5 �"�#�4 �1�M�V�T
�&�M�F�D�U�S�P�G�V�T�J�P�O �G�P�S �$�0�0�-���'�*�5 �1�& �1�M�V�T

Standards and guidelines1) �*�4�0�
 �&�/ �*�4�0�
 �"�4�5�.�
 �%�*�/�
 �%�7�4
�"�Q�Q�S�P�W�B�M�T1) �1�M�F�B�T�F �S�F�G�F�S �"�#�4 �B�O�E �F�D�P�'�*�5

COOL-FIT ABS Plus product overview

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �V�T�F�T �N�F�U�S�J�D �V�O�J�U�T �P�G �N�F�B�T�V�S�F��
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�1�J�Q�F�T�
 �Q�S�F���J�O�T�V�M�B�U�F�E10

��

�#�F�O�E�T ���� ������ �
 
�Q�S�F���J�O�T�V�M�B�U�F�E

10

��

�5������ �F�R�V�B�M�
 �Q�S�F���J�O�T�V��
lated

10

�5������ �S�F�E�V�D�F�E�
 
�Q�S�F���J�O�T�V�M�B�U�F�E

�� Upon 
request

�*�O�T�U�B�M�M�B�U�J�P�O �Ì�U�U�J�O�H�T�
 
�Q�S�F���J�O�T�V�M�B�U�F�E

10

�#�B�M�M �W�B�M�W�F�T10

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T10

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T10

�$�I�F�D�L �W�B�M�W�F�T10

�'�M�B�O�H�F �K�P�J�O�U�T

�5�S�B�O�T�J�U�J�P�O�T �U�P �N�F�U�B�M10

�(�B�T�L�F�U�T �B�O�E �Q�J�Q�F �D�M�J�Q�T10

�"�V�U�P�N�B�U�J�P�O ��

�$�F�N�F�O�U�J�O�H ��

�5�S�B�O�T�J�U�J�P�O�T �U�P �N�F�U�B�M10

1)�� �'�P�S �B�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O 
�B�C�P�V�U �T�U�B�O�E�B�S�E�T�
 �H�V�J�E�F�M�J�O�F�T 
�B�O�E �B�Q�Q�S�P�W�B�M�T�
 �T�F�F  
�X�X�X���H�G�Q�T���D�P�N
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COOL-FIT 4.0 product overview 
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�1�J�Q�F�T�
 �Q�S�F���J�O�T�V�M�B�U�F�E����

10

�&�M�C�P�X�T ���� ������ �
 
�Q�S�F���J�O�T�V�M�B�U�F�E

����

10

�5������ �F�R�V�B�M�
 �Q�S�F���J�O�T�V��
lated

����

10

�5������ �S�F�E�V�D�F�E�
 
�Q�S�F���J�O�T�V�M�B�U�F�E

����

10 on request
�3�F�E�V�D�F�S�T�
 �Q�S�F���J�O�T�V�M�B��
ted

����

10

�*�O�T�U�B�M�M�B�U�J�P�O �Ì�U�U�J�O�H�T�
 
�Q�S�F���J�O�T�V�M�B�U�F�E

����

10 on request
�'�M�B�O�H�F �K�P�J�O�U�T�
 
insulated

�������� non-insulated
��

�#�B�M�M �W�B�M�W�F�T�
 �J�O�T�V�M�B�U�F�E����

�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T�
 
insulated

10 non-insulated

�5�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T�
 
insulated

����

�'�J�Y�F�E �Q�P�J�O�U�T �� on request

�'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �U�I�F �T�Z�T�U�F�N �T�Q�F�D�J�Ì�D�B�U�J�P�O �P�G �$�0�0�-���'�*�5�
 �W�J�T�J�U �X�X�X���H�G�Q�T���D�P�N �B�O�E 
�T�F�F �U�I�F �Q�M�B�O�O�J�O�H �G�V�O�E�B�N�F�O�U�B�M�T �D�I�B�Q�U�F�S ���� ���4�Z�T�U�F�N �$�0�0�-���'�*�5�o

1)�� �%�V�S�D�I�N�F�T�T�F�S �W�P�N �4�D�I�V�U�[��
mantel
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2.10.2	COOL-FIT 2.0 / COOL-FIT2.0 M

�$�0�0�-���'�*�5 ������ �J�T �B �Q�S�F���J�O�T�V�M�B�U�F�E �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�P�S �U�I�F �E�F�M�J�W�F�S�Z �P�G �S�F�G�S�J�H�F�S�B�O�U�T�� �5�I�B�O�L�T �U�P �J�U�T 
�J�O�T�V�M�B�U�J�P�O �U�I�J�D�L�O�F�T�T �P�G ���� �N�N�
 �U�I�F �T�Z�T�U�F�N �D�B�O �C�F �V�T�F�E �J�O �B�J�S���D�P�O�E�J�U�J�P�O�J�O�H �T�Z�T�U�F�N�T �X�J�U�I 
�D�P�P�M�B�O�U�T �U�F�N�Q�F�S�B�U�V�S�F�T �B�C�P�W�F �� �‹�$�� �$�0�0�-���'�*�5 ������ �J�T �C�B�T�F�E �P�O �F�T�U�B�C�M�J�T�I�F�E�
 �J�N�Q�B�D�U �S�F�T�J�T�U�B�O�U 
�B�O�E �D�P�S�S�P�T�J�P�O �G�S�F�F �1�& �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T�� �5�I�F �T�N�P�P�U�I �J�O�O�F�S �T�V�S�G�B�D�F �P�G �U�I�F �Í�V�J�E �Q�J�Q�F �Q�S�P�W�J�E�F�T 
�N�J�O�J�N�B�M �M�P�T�T�F�T �P�G �Q�S�F�T�T�V�S�F�� �5�I�F �M�P�X �U�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z �B�O�E �I�J�H�I �R�V�B�M�J�U�Z �J�O�T�V�M�B�U�J�P�O 
�H�V�B�S�B�O�U�F�F �M�P�X �P�Q�F�S�B�U�J�O�H �D�P�T�U �P�W�F�S �U�I�F �F�O�U�J�S�F �M�J�G�F�T�Q�B�O �P�G �U�I�F �T�Z�T�U�F�N�� �5�I�B�O�L�T �U�P �U�I�F �����J�O���� 
�E�F�T�J�H�O �r �'�M�V�J�E �Q�J�Q�F �� �*�O�T�V�M�B�U�J�P�O �� �+�B�D�L�F�U �U�V�C�F �r �J�O�T�U�B�M�M�B�U�J�P�O �U�J�N�F �J�T �L�F�Q�U �W�F�S�Z �T�I�P�S�U��

�5�I�F �T�Z�T�U�F�N �D�P�O�T�J�T�U�T �P�G �Q�J�Q�F�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�T�
 �Í�F�Y�J�C�M�F �I�P�T�F�T �B�O�E �U�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T�� �"�M�M 
�D�P�N�Q�P�O�F�O�U�T �B�S�F �Q�S�F���J�O�T�V�M�B�U�F�E �P�S �T�V�Q�Q�M�J�F�E �X�J�U�I �N�P�V�O�U�B�C�M�F �J�O�T�V�M�B�U�J�P�O �T�I�F�M�M�T�� �5�I�F �$�0�0�-���'�*�5 ������ 
�U�P�P�M�T �B�M�M�P�X �G�P�S �G�B�T�U �B�O�E �T�B�G�F �J�O�T�U�B�M�M�B�U�J�P�O �P�G �U�I�F �T�Z�T�U�F�N��

�$�0�0�-���'�*�5 �4�Z�T�U�F�N�T �$�P�N�Q�B�U�J�C�M�F �D�P�N�Q�P�O�F�O�U�T

COOL-FIT 2.0 COOL-FIT 2.0M COOL-FIT 4.0 ecoFIT PE iFIT

Essential system properties
•	 �����J�O���� �T�Z�T�U�F�N�� �N�F�E�J�B �Q�J�Q�F�
 �J�O�T�V�M�B�U�J�P�O �B�O�E �Q�S�P�U�F�D�U�J�W�F �P�V�U�F�S �K�B�D�L�F�U
•	 ������ �G�B�T�U�F�S �J�O�T�U�B�M�M�B�U�J�P�O �U�I�B�O �D�P�O�W�F�O�U�J�P�O�B�M �T�Z�T�U�F�N�T
•	 ������ �C�F�U�U�F�S �J�O�T�V�M�B�U�J�P�O �Q�F�S�G�P�S�N�B�O�D�F �U�I�B�O �Q�P�T�U �J�O�T�V�M�B�U�F�E �N�F�U�B�M �T�Z�T�U�F�N�T
•	 �$�P�S�S�P�T�J�P�O �G�S�F�F

Most important market segments
•	 �$�P�P�M�J�O�H �	�� ���‹�$ �� �����‹�'�

•	 �.�B�S�J�O�F
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Technical data

�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F���� �C�B�S�
 �4�%�3 ����
Temperature range
�.�F�E�J�V�N
�&�O�W�J�S�P�O�N�F�O�U

���‹�$ �U�P ������ �‹�$
���‹�$ �U�P ������ �‹�$

�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z�&�M�F�D�U�S�P�G�V�T�J�P�O 
Standards and guidelines1) �*�4�0�
 �&�/ �*�4�0
�"�Q�Q�S�P�W�B�M�T1) �'�J�S�F �D�M�B�T�T�F�T�
 �Q�M�F�B�T�F �T�F�F �D�I�B�Q�U�F�S ������ �P�S �B�U �X�X�X���H�G�Q�T���D�P�N �X�J�U�I 

�V�Q���U�P���E�B�U�F �M�J�T�U�J�O�H�T

COOL-FIT 2.0 product overview

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �V�T�F�T �N�F�U�S�J�D �V�O�J�U�T �P�G �N�F�B�T�V�S�F

Products d (m
m

)

���
�

���
�

���
�

50 ���
�

75 90 11
0

���
���

�1�J�Q�F�T �1�/ ����
�$�P�V�Q�M�F�S�T
�&�M�C�P�X�T �����‹ �� �����‹
�5�������‹ �F�R�V�B�M
�5�������‹ �S�F�E�V�D�F�E
�3�F�E�V�D�F�S�T
�'�M�F�Y�J�C�M�F �I�P�T�F�T
�#�B�M�M �W�B�M�W�F�T
�#�V�U�U�F�S�Í�Z �W�B�M�W�F�T
�5�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T
�'�J�Y�F�E �Q�P�J�O�U�T

COOL-FIT 2.0M product overview

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �V�T�F�T �N�F�U�S�J�D �V�O�J�U�T �P�G �N�F�B�T�V�S�F

Products d (m
m

)

���
�

���
�

���
�

50 ���
�

75 90 11
0

���
���

Pipes 
�$�P�V�Q�M�F�S�T
�&�M�C�P�X�T �����‹
�5�������‹ �F�R�V�B�M

�'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �U�I�F �T�Z�T�U�F�N �T�Q�F�D�J�Ì�D�B�U�J�P�O �P�G �$�0�0�-���'�*�5�
 �W�J�T�J�U �X�X�X���H�G�Q�T���D�P�N �B�O�E 
�T�F�F �U�I�F �Q�M�B�O�O�J�O�H �G�V�O�E�B�N�F�O�U�B�M�T �D�I�B�Q�U�F�S �� ���4�Z�T�U�F�N �$�0�0�-���'�*�5�o��

1)�� �'�P�S �B�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O 
�B�C�P�V�U �T�U�B�O�E�B�S�E�T�
 �H�V�J�E�F�M�J�O�F�T 
�B�O�E �B�Q�Q�S�P�W�B�M�T�
 �T�F�F  
�X�X�X���H�G�Q�T���D�P�N
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2.11	 Automation

2.11.1	 Overview
�5�I�F �B�V�U�P�N�B�U�J�P�O �D�M�P�T�F�E �D�P�O�U�S�P�M �M�P�P�Q �D�P�O�T�J�T�U�T �P�G �U�I�S�F�F �F�M�F�N�F�O�U�T�� �N�F�B�T�V�S�F�N�F�O�U�
 �D�P�O�U�S�P�M �B�O�E 
�B�D�U�V�B�U�J�P�O���W�B�M�W�F�T�� �5�I�F �N�F�B�T�V�S�F�N�F�O�U �F�M�F�N�F�O�U �J�O�D�M�V�E�F�T �B �O�V�N�C�F�S �P�G �N�F�B�T�V�S�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T �G�P�S 
�D�B�Q�U�V�S�J�O�H �B�M�M �U�Z�Q�F�T �P�G �Q�B�S�B�N�F�U�F�S�T�� �.�P�T�U �P�G �U�I�F �T�F�O�T�P�S�T �B�S�F �B�W�B�J�M�B�C�M�F �J�O �Q�M�B�T�U�J�D �B�O�E �B�S�F �P�Ë�F�S�F�E 
�U�P�H�F�U�I�F�S �X�J�U�I �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �Ì�U�U�J�O�H�T�
 �X�I�J�D�I �F�O�T�V�S�F �B �Q�F�S�G�F�D�U �J�O�U�F�H�S�B�U�J�P�O �J�O�U�P �U�I�F �Q�J�Q�J�O�H 
�T�Z�T�U�F�N�� �5�I�F �D�P�O�U�S�P�M �F�M�F�N�F�O�U �D�P�O�U�B�J�O�T �W�B�S�J�P�V�T �D�P�O�U�S�P�M �G�V�O�D�U�J�P�O�T �r �G�S�P�N �T�J�N�Q�M�F �S�F�M�B�Z�T �V�Q �U�P 
�1�*�%�{�D�P�O�U�S�P�M�M�F�S�T �r �B�O�E �D�P�N�N�P�O �D�P�N�N�V�O�J�D�B�U�J�P�O �U�F�D�I�O�P�M�P�H�J�F�T�� �"�D�U�V�B�U�J�P�O �J�O�D�M�V�E�F�T �Q�O�F�V�N�B�U�J�D�
 
�F�M�F�D�U�S�J�D�B�M �B�O�E �N�B�H�O�F�U�J�D �B�D�U�V�B�U�J�O�H �F�M�F�N�F�O�U�T�
 �X�I�J�D�I �D�B�O �C�F �D�P�N�C�J�O�F�E �X�J�U�I �N�B�O�Z �E�J�Ë�F�S�F�O�U �W�B�M�W�F�T 
�B�O�E �B�D�D�F�T�T�P�S�Z �Q�B�S�U�T��
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2.11.2	Measurement

Product overview

2.11.3	Control

Product overview

2.11.4	Actuation

Product overview

2.11.5	Valves

Product overview

Product categories

�'�M�P�X �N�F�B�T�V�S�F�N�F�O�U
�	�V�M�U�S�B�T�P�V�O�E�
 �Q�B�E�E�M�F�X�I�F�F�M�
 �F�M�F�D�U�S�P�N�B�H�O�F�U�J�D�
 �U�V�S�C�J�O�F�
 �Í�P�B�U�

�Q�)���0�3�1
�$�P�O�E�V�D�U�J�W�J�U�Z���S�F�T�J�T�U�J�W�J�U�Z
�1�S�F�T�T�V�S�F���Ì�M�M �M�F�W�F�M
Temperature
�$�M�P�V�E�J�O�H
�$�I�M�P�S�J�O�F���D�I�M�P�S�J�O�F �E�J�P�Y�J�E�F
�%�J�T�T�P�M�W�F�E �P�Y�Z�H�F�O

Product categories

�.�V�M�U�J���Q�B�S�B�N�F�U�F�S �U�S�B�O�T�N�J�U�U�F�S
�4�Q�F�D�J�B�M �U�S�B�O�T�N�J�U�U�F�S �	�F���H�� �C�B�U�D�I�
 �1�*�% �D�P�O�U�S�P�M�M�F�S�

�.�V�M�U�J���D�I�B�O�O�F�M �U�S�B�O�T�N�J�U�U�F�S
�.�P�E�V�M�B�S �G�V�O�D�U�J�P�O�B�M�J�U�J�F�T �	�F���H�� �)�B�S�U�
 �B�E�E�J�U�J�P�O�B�M �S�F�M�B�Z�T�
 
�B�E�E�J�U�J�P�O�B�M �� �U�P ���� �N�" �P�V�U�Q�V�U�T�


Product categories

�&�M�F�D�U�S�J�D�B�M �B�O�E �Q�O�F�V�N�B�U�J�D �B�D�U�V�B�U�P�S�T
�1�P�T�J�U�J�P�O�F�S�T �B�O�E �B�D�U�V�B�U�P�S �B�D�D�F�T�T�P�S�J�F�T
�"�4 �J�O�U�F�S�G�B�D�F

Product categories

�.�B�O�V�B�M �W�B�M�W�F�T
�.�B�H�O�F�U�J�D �Q�J�M�P�U �W�B�M�W�F�T
�1�S�F�T�T�V�S�F �S�F�H�V�M�B�U�J�O�H �W�B�M�W�F�T
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1	 Introduction to Plastics Materials

1.1	 Plastics in general

1.1.1	 History

As early as 1838, Victor Regnault succeeded in manufacturing polyvinyl chloride in 
�U�I�F�{�M�B�C�P�S�B�U�P�S�Z �C�Z �F�Y�Q�P�T�J�O�H �W�J�O�Z�M �D�I�M�P�S�J�E�F �U�P �T�V�O�M�J�H�I�U�� �*�O �������� �'�S�J�U�[ �,�M�B�U�U�F �E�J�T�D�P�W�F�S�F�E �U�I�F 
fundamental principle for the technical manufacture of PVC. In their early years during the 
war from 1914 to 1918, the plastics had to replace other scarce materials and were thereby 
partly overwhelmed in terms of their applicability. Therefore, plastics had to be improved. 
�5�P�{�E�P �U�I�J�T�
 �J�U �X�B�T �O�F�D�F�T�T�B�S�Z �U�P �J�O�W�F�T�U�J�H�B�U�F �U�I�F �J�O�O�F�S �T�U�S�V�D�U�V�S�F �P�G �U�I�F�T�F �O�F�X �N�B�U�F�S�J�B�M�T �J�O �N�P�S�F 
detail. After the versatile application possibilities were recognised, in 1938 the large-scale 
production of plastics began.

1.1.2	 Structure and properties

Polymers are organic compounds that are obtained either by the conversion of natural products 
(e.g. natural rubber, cellulose), or by synthesis from petroleum derivatives. Polymer chains, 
together with additives such as stabilisers and processing aids, produce the actual material – 
�S�F�G�F�S�S�F�E �U�P �B�T �Q�M�B�T�U�J�D�� �5�I�F�T�F �D�I�B�J�O�T �D�P�O�T�J�T�U �N�B�J�O�M�Z �P�G �D�B�S�C�P�O �B�O�E �I�Z�E�S�P�H�F�O�� �%�F�Q�F�O�E�J�O�H �P�O �U�I�F 
�U�Z�Q�F�
 �I�B�M�P�H�F�O�T �	�D�I�M�P�S�J�O�F�
 �Í�V�P�S�J�O�F�
�
 �P�Y�Z�H�F�O�
 �O�J�U�S�P�H�F�O �B�O�E �T�V�M�Q�I�V�S �D�B�O �B�M�T�P �C�F �J�O�D�P�S�Q�P�S�B�U�F�E �J�O�U�P 
the polymer chain. Polymers are also referred to as macromolecules, that is to say, a single 
polymer chain consists of more than 1,000 basic building blocks, the monomers.

�*�O �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �E�F�T�J�H�O�
 �N�B�J�O�M�Z �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �B�S�F �V�T�F�E�
 �X�I�J�D�I �B�S�F �Q�S�P�D�F�T�T�F�E �J�O�U�P �Ì�U�U�J�O�H�T�
 
�W�B�M�W�F�T�{�B�O�E �Q�J�Q�F �X�J�U�I �B �U�F�D�I�O�J�D�B�M �Q�S�P�D�F�T�T�F�T �S�F�G�F�S�S�F�E �U�P �B�T injection moulding and extrusion. 
�&�M�B�T�U�P�N�F�S�T �B�S�F �V�T�F�E �B�T �T�F�B�M�J�O�H �N�B�U�F�S�J�B�M �J�O �V�O�J�P�O�T�
 �Í�B�O�H�F�T �B�O�E �Q�V�T�I���Ì�U �Ì�U�U�J�O�H�� �'�P�S �F�Y�B�N�Q�M�F�
 
�U�I�F�S�N�P�T�F�U�U�J�O�H �Q�P�M�Z�N�F�S �B�S�F �V�T�F�E �B�T �J�O�T�V�M�B�U�J�P�O �G�P�B�N�T �P�S �J�O �H�M�B�T�T���Ì�C�S�F �S�F�J�O�G�P�S�D�F�E �M�J�O�F�S�T��

 
Materials for  
piping systems – Overview

PVC-U
PVC-C
ABS

PE
PE-X
PP
PB

�1�7�%�'
PFA
(PTFE)
ECTFE

Thermoplastics Elastomers Thermosetting polymer

amorph semi-crystalline

Plastics

Vinyl chloride
Styro polymers

�1�P�M�Z�P�M�F�Ì�O�T Fluoropolymers



GF Piping Systems – Industrial Piping Systems – Part 1 (05.19) 3�{�’�{����

Plastic Piping MaterialsIntroduction to Plastics Materials

Main group Property

Thermoplastics
e.g. PE, PVC

•	 Linear or branched
•	 Meltable
•	 Soluble, swellable
•	 Plastic mouldable

Elastomer
�F���H�� �/�#�3�
 �&�1�%�.

•	 Poorly linked
•	 Not meltable
•	 Not soluble, not swellable
•	 Not plastically mouldable

Thermosetting 
plastics
�F���H�� �1�6�3�
 �&�Q�P�Y�Z

•	 Strongly linked
•	 Not meltable
•	 Not soluble, not swellable
•	 Not plastically malleable

The thermoplastics, the fusible agents of plastics, are subdivided into two groups:

Amorphous thermoplastics Semi-crystalline thermoplastics

In the case of the amorphous (Greek “without 
form”) thermoplastics, the polymer chains 
are present as disordered, intertwined 
bundles. Typical representatives of this 
�H�S�P�V�Q �B�S�F�
 �G�P�S �F�Y�B�N�Q�M�F�
 �1�7�$ �B�O�E �"�#�4��
These plastics dissolve and swell easily 
�C�Z�{�B�E�E�J�O�H �T�P�M�W�F�O�U�T�� �5�I�F�S�F�G�P�S�F�
 �U�I�F�Z 
�B�S�F�{�T�P�M�W�F�O�U �D�F�N�F�O�U�F�E �U�P�H�F�U�I�F�S �X�I�F�O �V�T�F�E �J�O 
piping installations.

The semi-crystalline thermoplastics contain 
not only the disordered, amorphous but also 
highly ordered regions in which the chains 
are arranged into crystalline structures.
Representatives of this group are for 
�F�Y�B�N�Q�M�F�{�Q�P�M�Z�P�M�F�Ì�O�T �T�V�D�I �B�T �Q�P�M�Z�F�U�I�Z�M�F�O�F 
(PE), polypropylene (PP) and polybutene (PB). 
�%�V�F�{�J�O �Q�B�S�U �U�P �U�I�F �T�F�N�J���D�S�Z�T�U�B�M�M�J�O�F �T�U�S�V�D�U�V�S�F�
 
these plastics do not swell and are not 
soluble in solvents. Piping systems made 
�P�G�{�T�F�N�J���D�S�Z�T�U�B�M�M�J�O�F �N�B�U�F�S�J�B�M�T �B�S�F �U�I�F�S�F-
�G�P�S�F�{�V�T�V�B�M�M�Z �D�P�O�O�F�D�U�F�E �C�Z �X�F�M�E�J�O�H��

 
Plastics – Main groups

 
Subdivision  
of the Thermoplastics
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1.1.3	 Mechanical properties

The mechanical properties of plastics, especially thermoplastics, are temperature-
dependent. At low temperatures below the glass-transition temperature Tg the chains 
�C�F�D�P�N�F�{�J�N�N�P�C�J�M�F �B�O�E �C�S�J�U�U�M�F�
 �X�I�J�D�I �M�F�B�E�T �U�P �J�O�D�S�F�B�T�F�E �G�S�B�H�J�M�J�U�Z�� �"�U �I�J�H�I�F�S �U�F�N�Q�F�S�B�U�V�S�F�T 
(Tg < T < Tm), the chains become more mobile, causing semi-crystalline materials to gain 
�U�P�V�H�I�O�F�T�T�
 �C�V�U�{�M�P�T�F �T�U�S�F�O�H�U�I �B�O�E �S�J�H�J�E�J�U�Z�� �"�U �U�I�J�T �T�U�B�H�F�
 �B�N�P�S�Q�I�P�V�T �Q�M�B�T�U�J�D�T �B�S�F �B�M�S�F�B�E�Z 
�T�P�G�U�F�O�J�O�H�� �#�P�U�I�{�U�I�F�{�F�N�C�S�J�U�U�M�F�N�F�O�U �B�O�E �T�P�G�U�F�O�J�O�H �U�F�N�Q�F�S�B�U�V�S�F�T �B�S�F �D�I�B�S�B�D�U�F�S�J�T�U�J�D �P�G �U�I�F 
�J�O�E�J�W�J�E�V�B�M �U�Z�Q�F�T�{�P�G �Q�M�B�T�U�J�D �B�O�E �E�F�Q�F�O�E�F�O�U �P�O �U�I�F�J�S �N�P�M�F�D�V�M�B�S �T�U�S�V�D�U�V�S�F�� �*�G �U�I�F �U�F�N�Q�F�S�B�U�V�S�F 
�D�P�O�U�J�O�V�F�T �U�P�{�S�J�T�F �	�5 �� �5m�
�
 �U�I�F�{�T�F�N�J���D�S�Z�T�U�B�M�M�J�O�F �U�I�F�S�N�P�Q�M�B�T�U�J�D �J�T �B�M�T�P �Q�S�F�T�F�O�U �B�T �B �N�F�M�U��

Glassy state
(energy-elastic)

Rubber-elastic state
(entropy-elastic)

Melt
(liquid)

�Ÿ Rising temperature�Ÿ

The application temperatures for semi-crystalline and amorphous thermoplastics vary due 
�U�P�{�U�I�F�J�S �E�J�Ë�F�S�F�O�U �Q�S�P�Q�F�S�U�J�F�T�� �4�F�N�J���D�S�Z�T�U�B�M�M�J�O�F �N�B�U�F�S�J�B�M�T �B�S�F �Q�S�F�G�F�S�B�C�M�Z �V�T�F�E �B�U �U�F�N�Q�F�S�B�U�V�S�F�T 
above their glass transition temperature. However, amorphous thermoplastics are used 
below the glass transition point.

Plastics also tend to creep to progressive deformation under load. Their mechanical 
properties are not only temperature-dependent but also time-dependent. For use in piping 
system construction, the materials are therefore tested for their creep internal compressive 
strength in accordance with �*�4�0�{�������� and �*�4�0�{�������� �J�O �P�S�E�F�S �U�P �E�F�U�F�S�N�J�O�F �U�I�F �N�B�Y�J�N�V�N 
operating temperatures and pressure for a service life of 50 years.

The characteristic values for mechanical properties of GF pipe materials can be found  
in the relevant raw materials chapter.

 
Application temperature
� 	 Modulus of elasticity 

(rigidity)
� 	 Temperature
� 	 Semi-crystalline, here PP-H
� 	 Amorph, here PVC-C
� 	 Application temperature

0 80
s T [°C]

a
TG = 110 °CTG = 110 °C

TG = -20 °CTG = -20 °C

Tm = 165 °CTm = 165 °C

f

g

d

 E [MPa]
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1.1.4	 Advantages

Compared to metallic materials, the following general advantages for plastics result:

Property Advantage

Low density 
�	�1�M�B�T�U�J�D�� ������ �U�P �������{�H���D�N�Ž�


Very light-weight

Chemical resistance No corrosion as with metals
Low thermal conductivity •	 Minimum heat loss

•	 Low condensation
•	 Plastics are poor heat conductors, but good insulators
Thermal conductivity:
•	 �1�#�� ���
�����{�8���	�N��̃,�

•	 �1�&�� ���
�����{�8���	�N��̃,�

•	 �1�7�$�� ���
�����{�8���	�N��̃,�


Tight connections due 
�U�P�{�B�{�W�B�S�J�F�U�Z �P�G �D�P�O�O�F�D�U�J�P�O 
technologies

Plastics can be welded, glued and clamped

Smooth surface The smooth surface causes low pressure losses

1.2	 Plastic in the environment
The world is facing big challenges in the energy sector. These challenges include increasing 

�F�O�F�S�H�Z �D�P�O�T�V�N�Q�U�J�P�O�
 �U�I�F �Ì�O�J�U�F �O�B�U�V�S�F �P�G �G�P�T�T�J�M �S�F�T�P�V�S�D�F�T�
 �S�J�T�J�O�H �F�O�F�S�H�Z �Q�S�J�D�F�T �B�O�E �D�M�J�N�B�U�F 

change. In order to satisfy the needs not only of today but also of future generations, 

sustainable development is essential. Plastics help to meet these challenges.

�5�I�F �Q�S�P�E�V�D�U�T �P�G �(�'�{�1�J�Q�J�O�H�{�4�Z�T�U�F�N�T �B�S�F �V�T�F�E �C�Z �D�V�T�U�P�N�F�S�T �G�P�S �Z�F�B�S�T�
 �T�P�N�F�U�J�N�F�T �E�F�D�B�E�F�T�� 

�&�W�F�O �U�I�F �T�N�B�M�M�F�T�U �J�O�D�S�F�B�T�F�T �J�O �F�Î�D�J�F�O�D�Z �r �T�V�D�I �B�T �B �T�V�J�U�B�C�M�F �E�F�T�J�H�O �r �D�B�O �T�J�H�O�J�Ì�D�B�O�U�M�Z �B�Ë�F�D�U 

�U�I�F �F�O�W�J�S�P�O�N�F�O�U�B�M �Q�F�S�G�P�S�N�B�O�D�F�� �(�'�{�1�J�Q�J�O�H�{�4�Z�T�U�F�N�T �U�I�F�S�F�G�P�S�F �Q�V�S�T�V�F�T �B �I�P�M�J�T�U�J�D �B�Q�Q�S�P�B�D�I 

�J�O�{�U�I�F �E�F�W�F�M�P�Q�N�F�O�U �P�G �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�� �4�V�T�U�B�J�O�B�C�M�F �T�P�M�V�U�J�P�O�T �B�S�F �P�O�M�Z �Q�P�T�T�J�C�M�F �J�G �U�I�F �F�O�U�J�S�F 

�M�J�G�F�{�D�Z�D�M�F �P�G �U�I�F �B�Q�Q�M�J�D�B�U�J�P�O�T �B�O�E �Q�S�P�E�V�D�U�T �J�T �D�P�O�T�J�E�F�S�F�E��

Plastics save energy
In addition to the well-known technical advantages such as corrosion resistance, plastics also 

characterised by their ecological advantages. Its light weight and insulating properties make 

�J�U �T�V�J�U�B�C�M�F �G�P�S �B �W�B�S�J�F�U�Z �P�G �F�O�F�S�H�Z���F�Î�D�J�F�O�U �B�Q�Q�M�J�D�B�U�J�P�O�T�� �J�O �W�F�I�J�D�M�F�T�
 �Q�B�D�L�B�H�J�O�H�
 �J�O�T�V�M�B�U�J�P�O �B�O�E 

piping systems. Plastics are mainly made from crude oils. About four percent of the world's 

�P�J�M �J�T �Q�S�P�D�F�T�T�F�E �J�O�U�P �Q�M�B�T�U�J�D�� �5�I�F �F�Ë�P�S�U�T �U�P �S�F�E�V�D�F �U�I�F �D�P�O�T�V�N�Q�U�J�P�O �P�G �P�J�M �B�O�E �P�U�I�F�S �G�P�T�T�J�M 

fuels, however, do not mean a renouncement of plastic – on the contrary: The use of plastics 

saves energy!

�*�O �B �T�U�V�E�Z�
 �1�M�B�T�U�J�D�T �&�V�S�P�Q�F �I�B�T �R�V�B�O�U�J�Ì�F�E �I�P�X �F�O�F�S�H�Z �D�P�O�T�V�N�Q�U�J�P�O �B�O�E �H�S�F�F�O�I�P�V�T�F 

�H�B�T�{�F�N�J�T�T�J�P�O�T �B�Ë�F�D�U �Q�M�B�T�U�J�D �Q�S�P�E�V�D�U�T �C�Z �S�F�Q�M�B�D�J�O�H �U�I�F�N �X�J�U�I �P�U�I�F�S �N�B�U�F�S�J�B�M�T��

 
Properties and advantages  
of plastics
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Results
•	 �1�M�B�T�U�J�D �Q�S�P�E�V�D�U�T �F�O�B�C�M�F �T�J�H�O�J�Ì�D�B�O�U �T�B�W�J�O�H�T �J�O �F�O�F�S�H�Z �B�O�E �S�F�E�V�D�F �H�S�F�F�O�I�P�V�T�F �H�B�T �F�N�J�T�T�J�P�O�T��
•	 Replacing plastic products with other materials will in most cases increase energy 

consumption and greenhouse gas emissions.

Replacing as many plastic products as possible with other materials would require over 
50% more energy than is consumed today throughout the life cycle of all plastic products. 
�*�O�{�P�U�I�F�S �X�P�S�E�T�� �5�I�F �Q�M�B�T�U�J�D �Q�S�P�E�V�D�U�T �P�O �U�I�F �N�B�S�L�F�U �U�P�E�B�Z �I�B�W�F �F�O�B�C�M�F�E �F�O�F�S�H�Z �T�B�W�J�O�H�T 
�P�G�{���
������ �N�J�M�M�J�P�O �(�+ �Q�F�S �Z�F�B�S�� �5�I�J�T �J�T �F�R�V�B�M �U�P �B�O �B�N�P�V�O�U �P�G ���� �N�J�M�M�J�P�O �U�P�O�T �P�G �P�J�M�
 �T�Q�S�F�B�E �P�W�F�S 
200 very large oil tankers.

�"�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O �P�O �T�V�T�U�B�J�O�B�C�J�M�J�U�Z �B�O�E �M�J�G�F �D�Z�D�M�F �B�T�T�F�T�T�N�F�O�U �T�F�F�� �X�X�X���H�G�Q�T���D�P�N��
�H�G�Q�T���T�V�T�U�B�J�O�B�C�J�M�J�U�Z �� �N�B�U�F�S�J�B�M�T��
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1.3	 Manufacturing and processing methods

1.3.1	 Raw materials

Raw materials required for the production of plastics are natural products such as cellulose, 
�D�P�B�M�
 �D�S�V�E�F �P�J�M �B�O�E �O�B�U�V�S�B�M �H�B�T�� �"�U �U�I�F �S�F�Ì�O�F�S�Z�
 �D�S�V�E�F �P�J�M �J�T �T�F�Q�B�S�B�U�F�E �C�Z �E�J�T�U�J�M�M�B�U�J�P�O �J�U �J�O�U�P 
several components. It is separated into boiling ranges, distillation results in gas, petrol, 
petroleum and gasoil. The residue is bitumen. All components consist of hydrocarbons, 
�X�I�J�D�I�{�E�J�Ë�F�S �J�O �T�J�[�F �B�O�E �T�I�B�Q�F �P�G �U�I�F �N�P�M�F�D�V�M�F�T�� �5�I�F �N�P�T�U �J�N�Q�P�S�U�B�O�U �D�P�N�Q�P�O�F�O�U �G�P�S �U�I�F 
production of plastics is naphtha. Naphtha is broken up and converted into ethylene, 
propylene, butylene and other hydrocarbon compounds in a thermal cracking process.

1.3.2	 Manufacturing

Plastics are formed by connecting a large number of similar basic building blocks 
(monomers), using a chemical bond. The majority of the raw materials required for this 
purpose comes from the processing of crude oil, but in some cases raw materials from 
�S�F�O�F�X�B�C�M�F �T�P�V�S�D�F�T �B�S�F �B�M�T�P �V�T�F�E�� �$�P�O�U�S�B�S�Z �U�P �F�Y�Q�F�D�U�B�U�J�P�O�T�
 �P�O�M�Z �B�C�P�V�U ���� �P�G �D�S�V�E�F �P�J�M 
�Q�S�P�E�V�D�U�T �D�P�N�J�O�H �G�S�P�N �U�I�F �S�F�Ì�O�F�S�Z �H�P �U�P �U�I�F �Q�M�B�T�U�J�D�T �J�O�E�V�T�U�S�Z�� �5�I�F �D�I�F�N�J�D�B�M �J�O�E�V�T�U�S�Z 
�B�D�D�P�V�O�U�T�{�G�P�S �B�S�P�V�O�E ������ �P�G �U�P�U�B�M �D�S�V�E�F �P�J�M �D�P�O�T�V�N�Q�U�J�P�O �J�O �(�F�S�N�B�O�Z�
 �J�O�D�M�V�E�J�O�H ���� �G�P�S �Q�M�B�T�U�J�D�T 
�Q�S�P�E�V�D�U�J�P�O�� �*�O �U�I�F �Q�S�P�E�V�D�U�J�P�O �P�G �Q�M�B�T�U�J�D�T�
 �U�I�S�F�F �E�J�Ë�F�S�F�O�U �N�F�U�I�P�E�T �B�S�F �V�T�F�E��

�5�õ���ó Manufacturing of plastics
Polymerisation Polycondensation Polyaddition

Polymerisation is the most widely used 
process in the synthesis of plastics. 
Polymerisation refers to the attachment 
of monomers to macromolecule chains 
without elimination of foreign substances. 
�8�I�F�O �V�T�J�O�H �F���H�� �Q�P�M�Z�N�F�S�J�T�B�U�J�P�O�
 
polyethylene, polybutene, polypropylene, 
polyvinyl chloride are formed.

In the polycondensation process, equal 
and dissimilar monomers are arranged 
�J�O�{�B �N�B�D�S�P�N�P�M�F�D�V�M�F �D�I�B�J�O �X�J�U�I 
simultaneous elimination of a by-product, 
e.g. water, hydrochloric acid. 
�1�P�M�Z�D�P�O�E�F�O�T�B�U�J�P�O �J�T �V�T�F�E�
 �G�P�S �F�Y�B�N�Q�M�F�
 
�J�O�{�U�I�F �N�B�O�V�G�B�D�U�V�S�J�O�H �P�G �Q�I�F�O�P�M�J�D 
�S�F�T�J�O�T�{�B�O�E �Q�P�M�Z�B�N�J�E�F�T��

�8�I�F�O �V�T�J�O�H �Q�P�M�Z�B�E�E�J�U�J�P�O�
 
macromolecules are formed from 
�N�P�M�F�D�V�M�F�T �P�G �E�J�Ë�F�S�F�O�U �D�I�F�N�J�D�B�M 
structure, but without elimination 
�P�G �{�B�{�C�Z���Q�S�P�E�V�D�U�� �5�I�J�T �Q�S�P�D�F�T�T �J�T �V�T�F�E 
�J�O�{�U�I�F �N�B�O�V�G�B�D�U�V�S�J�O�H �P�G �Q�P�M�Z�V�S�F�U�I�B�O�F�T 
�B�O�E �F�Q�P�Y�Z �S�F�T�J�O�
 �G�P�S �F�Y�B�N�Q�M�F�
 �B�S�B�M�E�J�U�F��

1.3.3	 Processing

�(�'�{�1�J�Q�J�O�H�{�4�Z�T�U�F�N�T �V�T�F�T �B �W�B�S�J�F�U�Z �P�G �Q�M�B�T�U�J�D �Q�S�P�D�F�T�T�J�O�H �U�F�D�I�O�J�R�V�F�T�� �" �E�J�T�U�J�O�D�U�J�P�O �J�T �N�B�E�F 
�C�F�U�X�F�F�O �J�O�K�F�D�U�J�P�O �N�P�V�M�E�J�O�H�
 �F�Y�U�S�V�T�J�P�O �B�O�E �G�P�B�N�J�O�H�� �5�I�F �J�O�K�F�D�U�J�P�O �N�P�V�M�E�J�O�H �Q�S�P�D�F�T�T �J�T �V�T�F�E 
�U�P�{�Q�S�P�E�V�D�F �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T�� �Q�J�Q�F �B�S�F �F�Y�U�S�V�E�F�E�� �1�J�Q�F�T �B�S�F �Q�S�F���J�O�T�V�M�B�U�F�E �X�J�U�I �G�P�B�N��

 
Use of petroleum  
in production areas
� 	 Tra�c
� 	 Miscellaneous
� 	 Industry
� 	 Chemistry 
� 	 Heater
� 	 of this 6% plastic
� 	 other materials

d10%a 41%

g 32% f10%

s7%

j4%

h6%
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Injection moulding
An injection moulding machine is used to melt (plasticise) the respective material and injected 
into a mould—the moulding tool—under pressure. Inside the mould tool, the material is 
cooled and thus reverts to its solid state. The resulting volume shrinkage is compensated 
�C�Z�{�W�F�S�Z �I�J�H�I �Q�S�F�T�T�V�S�F�T�� �#�Z �S�P�U�B�U�J�O�H �U�I�F �Q�M�B�T�U�J�D�J�T�J�O�H �T�D�S�F�X�
 �N�B�U�F�S�J�B�M �G�P�S �U�I�F �O�F�Y�U �D�P�N�Q�P�O�F�O�U 
�J�T�{�Q�S�F�Q�B�S�F�E�� �"�G�U�F�S �P�Q�F�O�J�O�H �U�I�F �U�P�P�M�
 �U�I�F �Ì�O�J�T�I�F�E �Q�B�S�U �J�T �S�F�N�P�W�F�E�� �5�I�F �W�P�J�E �	�U�I�F �D�B�W�J�U�Z�
 �P�G �U�I�F 
�U�P�P�M �E�F�U�F�S�N�J�O�F�T �U�I�F �T�I�B�Q�F �B�O�E �U�I�F �T�V�S�G�B�D�F �T�U�S�V�D�U�V�S�F �P�G �U�I�F �Ì�O�J�T�I�F�E �Q�B�S�U��

Extrusion
�"�O �F�Y�U�S�V�T�J�P�O �N�B�D�I�J�O�F �J�O�U�F�H�S�B�U�F�T �U�I�F �G�P�M�M�P�X�J�O�H �Q�S�P�D�F�T�T �T�U�F�Q�T��
•	 ���� �&�Y�U�S�V�T�J�P�O
•	 2. Shaping
•	 3. Calibrating
•	 4. Cooling
•	 5. Removing
•	 ���� �4�F�Q�B�S�B�U�J�O�H

�5�I�F �F�Y�U�S�V�E�F�S �T�Z�T�U�F�N �D�P�O�T�J�T�U�T �P�G �U�I�F �I�P�Q�Q�F�S�
 �U�I�F �Q�M�B�T�U�J�D�J�T�J�O�H �D�Z�M�J�O�E�F�S�
 �P�O�F �P�S �U�X�P �Q�M�B�T�U�J�D�J�T�J�O�H 
�T�D�S�F�X�	�T�
 �B�O�E �U�I�F �E�S�J�W�F�� �5�I�F �U�B�T�L�T �P�G �U�I�F �F�Y�U�S�V�E�F�S�n�T �D�P�N�Q�P�O�F�O�U�T �B�S�F �U�I�F �T�B�N�F �B�T �J�O �U�I�F 
injection unit during injection moulding.

�5�I�F �F�Y�U�S�V�E�F�S �U�P�P�M �S�F�T�U�T �E�J�S�F�D�U�M�Z �B�H�B�J�O�T�U �U�I�F �F�Y�U�S�V�E�F�S�
 �H�V�J�E�J�O�H �U�I�F �N�B�T�T �B�S�P�V�O�E �B �N�B�O�E�S�F�M �B�O�E 
�T�I�B�Q�J�O�H �U�I�F �Q�S�P�Ì�M�F �P�G �U�I�F �Q�J�Q�F�� �'�P�S �Q�J�Q�F �V�O�E�F�S �E������ �N�N�
 �U�P�P�M�T �X�J�U�I �T�J�F�W�F �S�J�O�H�T �P�S �N�V�M�U�J�Q�M�F 
�X�F�C�T �B�S�F �V�T�F�E �G�P�S �Ì�Y�J�O�H�� �'�P�S �M�B�S�H�F�S �Q�J�Q�F �P�W�F�S �E������ �N�N�
 �T�Q�J�S�B�M �E�J�T�U�S�J�C�V�U�J�P�O �U�P�P�M�T �B�S�F �V�T�F�E�� �5�I�F 
cooling section and calibration section are connected in the manufacturing of the pipe. This is 
possible by using vacuum tank calibration with multiple water showers. A caterpillar haul-
�P�Ë���Q�V�M�M�J�O�H �N�B�D�I�J�O�F �J�T �V�T�F�E �U�P �I�B�O�E�M�F �U�I�F �Q�V�M�M�J�O�H �J�O �Q�J�Q�F �N�B�O�V�G�B�D�U�V�S�J�O�H�� �5�I�F �T�Q�F�F�E �P�G �U�I�F 
�I�B�V�M���P�Ë���Q�V�M�M�J�O�H �N�B�D�I�J�O�F �J�T �B�E�B�Q�U�F�E �U�P �U�I�F �Q�F�S�G�P�S�N�B�O�D�F �P�G �U�I�F �F�Y�U�S�V�E�F�S�� �5�I�F �T�F�Q�B�S�B�U�J�O�H �V�O�J�U 
�N�V�T�U �N�P�W�F �X�J�U�I �U�I�F �F�Y�U�S�V�E�F�E �Q�J�Q�F �E�V�S�J�O�H �D�V�U�U�J�O�H �Q�S�P�D�F�T�T��

  
Components of a typical 
plasticising/injection unit
� 	 Locking cylinder
� 	 Opening cylinder
� 	 Opening and locking 

cylinder
� 	 Workpiece
� 	 Injection nozzle
� 	 Plasticising screw
� 	 Plastic pellets
� 	 Injection cylinder
� 	 Worm gear drive
� 	 Machine bed
� 	 Plasticising cylinder
� 	 Heater
� 	 Non-return valve
� 	 Moulding tool

a s d f g h j k l

;ASD; F

a s d f g h j k l

G F D S A ;

 
Components of a typical 
extrusion system
� 	 Hopper
� 	 Plasticising screw
� 	 Heater
� 	 Moulding tool  

(pro�le nozzle)
� 	 Calibration distance
� 	 Pipe
� 	 Cooling section
� 	 Haul-o�/pulling machine
� 	 Device for cutting  

into lengths
� 	 Hollow section
� 	 Pipe
� 	 Compressed air
� 	 Plasticising cylinder
� 	 Extruder
� 	 Plastic pellets



GF Piping Systems – Industrial Piping Systems – Part 1 (05.19) 3�{�’�{����

Plastic Piping MaterialsProperties of Plastic Piping Materials

2	 Properties of Plastic Piping Materials

2.1	 Acrylonitrile-butadiene-styrene (ABS)

ABS properties (reference values)

Property Value1 Units Test standard

�%�F�O�T�J�U�Z 0.925 �H���D�N�Ž EN ISO 1183-1
Yield stress at 23 °C 20 �/���N�N�• EN ISO 527-1
Tensile modulus at 23 °C 450 �/���N�N�•  EN ISO 527-1
Charpy notched impact strength at 23 °C 20 �L�+���N�•  �&�/ �*�4�0 ���������������F�"
Charpy notched impact strength at -40 °C �È ����  �L�+���N�•  �&�/ �*�4�0 ���������������F�"
Heat distortion temperature 
�)�%�5�{�"�{���������{�.�1�B

�È ����  °C EN ISO 75-2

�7�J�D�B�U���I�F�B�U �E�J�T�U�P�S�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �#�������/�È ���� °C �*�4�0 ������
Thermal conductivity at 23 °C 0.19 �8���N �,  ASTM E1530
�8�B�U�F�S �B�C�T�P�S�Q�U�J�P�O �B�U ���� �‹�$�Ç ��������  % �&�/ �*�4�0 ����
Color similar 7001 - RAL
�-�J�N�J�U�J�O�H �P�Y�Z�H�F�O �J�O�E�F�Y �	�-�0�*�
19 % ISO 4589-1

General

Acrylonitrile-butadiene-styrene (ABS) is a versatile polymer. In addition to its application in 
piping systems, ABS is mainly common in automotive applications and in high-quality 
�I�P�V�T�F�I�P�M�E �E�F�W�J�D�F�T�� �5�I�F �X�J�E�F �B�S�F�B �P�G �B�Q�Q�M�J�D�B�U�J�P�O �S�F�M�B�U�F�T �U�P �U�I�F �W�F�S�T�B�U�J�M�F �D�I�B�S�B�D�U�F�S�J�T�U�J�D �Q�S�P�Ì�M�F 
of ABS which can be adapted to the respective application by taking advantage of the variable 
composition of the components acrylonitrile, styrene and polybutadiene. 

�"�#�4 �C�F�M�P�O�H�T �U�P �U�I�F �B�N�P�S�Q�I�P�V�T �U�I�F�S�N�P�Q�M�B�T�U�J�D�T�� �8�I�J�M�F �B�D�S�Z�M�P�O�J�U�S�J�M�F �Q�S�P�W�J�E�F�T �T�U�S�F�O�H�U�I �U�P �U�I�F 
material and contributes to an improved chemical resistance relative to polystyrene, the 
�T�U�Z�S�F�O�J�D �D�P�N�Q�P�O�F�O�U �Q�S�P�W�J�E�F�T �C�P�U�I �T�U�S�F�O�H�U�I �B�O�E �B �R�V�B�M�J�U�Z �T�V�S�G�B�D�F �Ì�O�J�T�I�� �0�O �U�I�F �P�U�I�F�S �I�B�O�E�
 
the chemically bound polybutadiene rubber components give the material its impact strength, 
�F�W�F�O �B�U �W�F�S�Z �M�P�X �U�F�N�Q�F�S�B�U�V�S�F�T�� �5�I�F �"�#�4 �V�T�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �T�I�P�X�T �B �H�P�P�E �C�B�M�B�O�D�F 
between toughness and strength, making it especially suitable for low temperature 
applications. Accordingly, the areas of application are mainly refrigeration and air-
conditioning systems as well as water treatment.

Advantages of ABS
•	 High impact strength even at low temperatures
•	 Corrosion resistance
•	 Simple installation via solvent cement joints
•	 Low thermal conductivity
•	 Halogen free
•	 Low weight
•	 Low pressure losses due to smooth surfaces
•	 Good abrasion resistance 
•	 Trouble-free recycling

1 Typical characteristics 
measured at the material 
should not be used for calcula-
tions.
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UV and weather resistance

�*�G �U�I�F �"�#�4 �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �F�Y�Q�P�T�F�E �U�P �E�J�S�F�D�U �T�V�O�M�J�H�I�U �P�W�F�S �B �M�P�O�H �Q�F�S�J�P�E�
 �J�U�T �T�V�S�G�B�D�F �M�P�T�F�T �J�U�T 
�T�I�J�O�F �B�O�E �U�I�F �D�P�M�P�V�S �T�I�J�G�U�T �U�P �M�J�H�I�U �H�S�F�Z�� �%�V�F �U�P �U�I�F �W�F�S�Z �I�J�H�I �J�N�Q�B�D�U �T�U�S�F�O�H�U�I �P�G �"�#�4�
 �U�I�F 
resulting loss of toughness generally causes no problems in moderate climate zones. For 
�F�Y�U�S�F�N�F �X�F�B�U�I�F�S �D�P�O�E�J�U�J�P�O�T �P�S �W�F�S�Z �I�J�H�I �M�P�B�E�T �P�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�
 �X�F �O�F�W�F�S�U�I�F�M�F�T�T 
recommend protecting the surface from direct sunlight.

Chemical resistance

ABS shows a good resistance against a broad range of media. For detailed information, 
�P�C�T�F�S�W�F �U�I�F �D�P�N�Q�S�F�I�F�O�T�J�W�F �M�J�T�U �P�G �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�S �D�P�O�U�B�D�U �B�O 
�B�V�U�I�P�S�J�[�F�E �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��

Abrasion resistance

�*�O �B�E�E�J�U�J�P�O �U�P �U�I�F �F�Y�D�F�M�M�F�O�U �J�N�Q�B�D�U �T�U�S�F�O�H�U�I�
 �U�I�F �C�V�U�B�E�J�F�O�F �S�V�C�C�F�S �D�P�N�Q�P�O�F�O�U�T �J�O �"�#�4 �F�Ë�F�D�U 
an outstanding resistance to abrasion. Because of this property, piping systems made of ABS 
have been used for solids and slurries, such as those found in mining, for a long time. 
�"�#�4�{�P�Ë�F�S�T �T�J�H�O�J�Ì�D�B�O�U �B�E�W�B�O�U�B�H�F�T �G�P�S �N�B�O�Z �P�G �T�V�D�I �B�Q�Q�M�J�D�B�U�J�P�O�T �D�P�N�Q�B�S�F�E �U�P �N�F�U�B�M�T��

Application limits

The application limits of the material on the one hand depend on embrittlement and softening 
�U�F�N�Q�F�S�B�U�V�S�F�T �B�O�E �P�O �U�I�F �P�U�I�F�S �I�B�O�E �P�O �U�I�F �O�B�U�V�S�F �B�O�E �U�I�F �F�Y�Q�F�D�U�F�E �T�F�S�W�J�D�F �M�J�G�F �P�G �U�I�F 
application. The pressure-temperature diagrams give details on application temperatures 
and pressures.

Combustion behavior

�"�#�4 �T�F�M�G���J�H�O�J�U�F�T �B�U �U�F�N�Q�F�S�B�U�V�S�F�T �F�Y�D�F�F�E�J�O�H ������ �‹�$�� �"�#�4 �C�V�S�O�T �X�I�F�O �F�Y�Q�P�T�F�E �U�P �B�O �P�Q�F�O 
�Í�B�N�F�
 �B�G�U�F�S �S�F�N�P�W�J�O�H �U�I�F �Í�B�N�F�
 �U�I�F �N�B�U�F�S�J�B�M �D�P�O�U�J�O�V�F�T �C�V�S�O�J�O�H�� �5�I�F �P�Y�Z�H�F�O �J�O�E�F�Y �B�N�P�V�O�U�T �U�P 
���� ���� �	�.�B�U�F�S�J�B�M�T �U�I�B�U �C�V�S�O �X�J�U�I �M�F�T�T �U�I�B�O ���� �� �P�G �P�Y�Z�H�F�O �J�O �U�I�F �B�J�S �B�S�F �D�P�O�T�J�E�F�S�F�E �U�P �C�F 
�Í�B�N�N�B�C�M�F�
��

�#�B�T�J�D�B�M�M�Z �U�P�Y�J�D �T�V�C�T�U�B�O�D�F�T �B�S�F �S�F�M�F�B�T�F�E �U�I�P�V�H�I �B�M�M �C�V�S�O�J�O�H �Q�S�P�D�F�T�T�F�T�� �$�B�S�C�P�O �N�P�O�P�Y�J�E�F �J�T 
�H�F�O�F�S�B�M�M�Z �U�I�F �D�P�N�C�V�T�U�J�P�O �Q�S�P�E�V�D�U �N�P�T�U �E�B�O�H�F�S�P�V�T �U�P �I�V�N�B�O�T�� �8�I�F�O �"�#�4 �C�V�S�O�T�
 �Q�S�J�N�B�S�J�M�Z 
�D�B�S�C�P�O �E�J�P�Y�J�E�F�
 �D�B�S�C�P�O �N�P�O�P�Y�J�E�F �B�O�E �X�B�U�F�S �B�S�F �G�P�S�N�F�E�� �5�F�T�U�T �I�B�W�F �T�I�P�X�O �U�I�B�U �U�I�F �S�F�M�B�U�J�W�F 
�U�P�Y�J�D�J�U�Z �P�G �U�I�F �Q�S�P�E�V�D�U�T �P�G �D�P�N�C�V�T�U�J�P�O �B�S�F �T�J�N�J�M�B�S �P�S �F�W�F�O �M�P�X�F�S �U�I�B�O �U�I�P�T�F �P�G �O�B�U�V�S�B�M �Q�S�P�E-
ucts such as wood, wool and cotton. ABS combustion gases are not corrosive. Nevertheless, 
the burning forms soot. Because of this, smoke develops during combustion.

�8�B�U�F�S�
 �G�P�B�N �B�O�E �D�B�S�C�P�O �E�J�P�Y�J�E�F �B�S�F �T�V�J�U�B�C�M�F �Ì�S�F���Ì�H�I�U�J�O�H �B�H�F�O�U�T��

Electrical properties

Like most thermoplastics, ABS is not conductive. This means that no electrochemical 
corrosion takes place in ABS systems. However, the non-conductive properties have to be 
taken into account because an electrostatic charge can develop in the piping. ABS provides 
�H�P�P�E �F�M�F�D�U�S�J�D�B�M �J�O�T�V�M�B�U�J�P�O �Q�S�P�Q�F�S�U�J�F�T�� �5�I�F �T�Q�F�D�J�Ì�D �W�P�M�V�N�F �S�F�T�J�T�U�B�O�D�F �J�T �������{�Y�{�������� �{�˜�D�N�
 �U�I�F 
�T�Q�F�D�J�Ì�D �T�V�S�G�B�D�F �S�F�T�J�T�U�B�O�D�F �J�T ����13�{�˜�� �5�I�F�T�F �Ì�H�V�S�F�T �I�B�W�F �U�P �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �X�I�F�S�F�W�F�S 
�U�I�F�S�F �J�T �B �E�B�O�H�F�S �P�G �Ì�S�F�T �P�S �F�Y�Q�M�P�T�J�P�O��

Physiological properties

�'�P�S�N�V�M�B�U�J�P�O�T �P�G �"�#�4 �V�T�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�S�F �J�O �H�F�O�F�S�B�M �O�P�O �U�P�Y�J�D �B�O�E �C�J�P�M�P�H�J�D�B�M�M�Z 
�J�O�F�S�U�� �'�P�S �E�F�U�B�J�M�T �S�F�H�B�S�E�J�O�H �F�Y�J�T�U�J�O�H �B�Q�Q�S�P�W�B�M�T �G�P�S �B�Q�Q�M�J�D�B�U�J�P�O�T �X�J�U�I �E�S�J�O�L�J�O�H �X�B�U�F�S �P�S �G�P�P�E 
�T�U�V�Ë�
 �Q�M�F�B�T�F �D�P�O�U�B�D�U �Z�P�V�S �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��
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2.2	 Polyethylene (PE)

PE properties (reference values)

Property PE 80-Value1 PE 100-
Value1

Units Test standard

�%�F�O�T�J�U�Z  0.93 0.95 �H���D�N�Ž  EN ISO 1183-1
Yield stress at 23 °C 18 25 �/���N�N�• EN ISO 527-1
Tensile modulus at 23 °C 700 900 �/���N�N�• EN ISO 527-1
Charpy notched impact 
strength at 23 °C

110 83 �L�+���N�• �&�/ �*�4�0 ���������������F�"

Charpy notched impact 
strength at -40 °C

7 13 �L�+���N�• �&�/ �*�4�0 ���������������F�"

Thermal conductivity at 23 °C 0.43 0.38 �8���N �, �&�/ ����������
�8�B�U�F�S �B�C�T�P�S�Q�U�J�P�O �B�U ���� �‹�$0.01 - 0.04 0.01 - 0.04 % �&�/ �*�4�0 ����
Color 9005 9005 RAL
�-�J�N�J�U�J�O�H �P�Y�Z�H�F�O �J�O�E�F�Y �	�-�0�*�
17.4 17.4 % ISO 4589-1

General

Polymers which consist of hydrocarbons with formula CnH2n with a double bond (ethylene, 
�Q�S�P�Q�Z�M�F�O�F�
 �C�V�U�F�O�F�����
 �J�T�P�C�V�U�F�O�F�
 �B�S�F �D�P�M�M�F�D�U�J�W�F�M�Z �S�F�G�F�S�S�F�E  �B�T �Q�P�M�Z�P�M�F�Ì�O�T�� �1�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
 
belongs to this group. It is a semi-crystalline thermoplastic. Polyethylene is the best known 
polymer. The chemical formula is: -(CH2-CH2)n, making polyethylene an environmentally 
friendly hydrocarbon product. PE as well as PP belong to the non-polar materials. Because of 
this, it does not dissolve in common solvents and hardly swells. As a result, PE pipe cannot be 
solvent cemented. The appropriate jointing method for this material is welding.

High molecular PE grades of medium to high density have become state of the art for 
�J�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O�T�� �5�I�F �H�S�B�E�F�T �B�S�F �D�M�B�T�T�J�Ì�F�E �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �U�I�F�J�S �J�O�U�F�S�O�B�M 
�Q�S�F�T�T�V�S�F �S�F�T�J�T�U�B�O�D�F �J�O �1�&���� �	�.�3�4 �� �.�1�B�
 �B�O�E �1�&������ �	�.�3�4 ���� �.�1�B�
�� �*�O �U�I�J�T �D�P�O�U�F�Y�U�
 �X�F �B�M�T�P 
talk about PE grades of the 3rd generation, while PE80 grades belong, in most cases, to the 
���O�E �H�F�O�F�S�B�U�J�P�O�� �1�& �H�S�B�E�F�T �P�G �U�I�F ���T�U �H�F�O�F�S�B�U�J�P�O �r �1�&���� �B�D�D�P�S�E�J�O�H �U�P �D�V�S�S�F�O�U �D�M�B�T�T�J�Ì�D�B�U�J�P�O�T �r 
have practically no application anymore. The internal pressure resistance is tested according 
�U�P �*�4�0�������� �B�O�E �D�B�M�D�V�M�B�U�F�E �J�O �D�P�N�Q�M�J�B�O�D�F �U�P �*�4�0 ����������

In piping construction, PE is mostly used for buried gas and water lines. For this range of 
applications, polyethylene has become the dominant material in numerous countries. But also 
building technology and industrial piping installations make use of the advantages of this 
material.

Advantages of PE
•	 Low weight
•	 �0�V�U�T�U�B�O�E�J�O�H �Í�F�Y�J�C�J�M�J�U�Z
•	 Good abrasion resistance (abrasion resistance)
•	 Corrosion resistance
•	 �%�V�D�U�J�M�F �C�S�F�B�L�J�O�H �Q�S�P�Q�F�S�U�J�F�T
•	 High impact strength even at low temperatures
•	 Good chemical resistance
•	 Fusible

UV and weather resistance

Because of the black pigments used, polyethylene is very weather-resistant. Even longer 
�F�Y�Q�P�T�V�S�F �U�P �E�J�S�F�D�U �T�V�O�M�J�H�I�U�
 �X�J�O�E �B�O�E �S�B�J�O �I�B�S�E�M�Z �D�B�V�T�F�T �B�O�Z �E�B�N�B�H�F �U�P �U�I�F �N�B�U�F�S�J�B�M��

Chemical resistance 

Polyethylene shows a good resistance against a broad range of media. For detailed 
�J�O�G�P�S�N�B�U�J�P�O�
 �P�C�T�F�S�W�F �U�I�F �M�J�T�U �P�G �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�S �D�P�O�U�B�D�U �U�I�F 
�S�F�T�Q�P�O�T�J�C�M�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��

1 Typical characteristics 
measured at the material 
should not be used for calcula-
tions.
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Abrasion resistance

�1�P�M�Z�F�U�I�Z�M�F�O�F �I�B�T �F�Y�D�F�M�M�F�O�U �S�F�T�J�T�U�B�O�D�F �B�H�B�J�O�T�U �B�C�S�B�T�J�P�O�� �"�T �B �S�F�T�V�M�U�
 �1�& �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �B�S�F 
�V�T�F�E �J�O �O�V�N�F�S�P�V�T �B�Q�Q�M�J�D�B�U�J�P�O�T �G�P�S �U�S�B�O�T�Q�P�S�U�J�O�H �T�P�M�J�E�T �B�O�E �T�M�V�S�S�J�F�T�� �&�Y�Q�F�S�J�F�O�D�F �I�B�T �T�I�P�X�O 
�U�I�B�U �1�& �P�Ë�F�S�T �D�P�O�T�J�E�F�S�B�C�M�F �B�E�W�B�O�U�B�H�F�T �P�W�F�S �N�F�U�B�M �G�P�S �N�B�O�Z �T�V�D�I �B�Q�Q�M�J�D�B�U�J�P�O�T��

Application limits

The application limits of the material on the one hand depend on embrittlement and softening 
�U�F�N�Q�F�S�B�U�V�S�F�T �B�O�E �P�O �U�I�F �P�U�I�F�S �I�B�O�E �P�O �U�I�F �O�B�U�V�S�F �B�O�E �U�I�F �F�Y�Q�F�D�U�F�E �T�F�S�W�J�D�F �M�J�G�F �P�G �U�I�F 
application. The pressure-temperature diagrams give details on application temperatures 
and pressures.

Combustion behavior

�1�P�M�Z�F�U�I�Z�M�F�O�F �C�F�M�P�O�H�T �U�P �U�I�F �Í�B�N�N�B�C�M�F �Q�M�B�T�U�J�D�T�� �5�I�F �P�Y�Z�H�F�O �J�O�E�F�Y �B�N�P�V�O�U�T �U�P ���� ���� �8�J�U�I �B�O 
�P�Y�Z�H�F�O �J�O�E�F�Y �C�F�M�P�X ���� ���
 �B �Q�M�B�T�U�J�D �N�B�U�F�S�J�B�M �J�T �D�P�O�T�J�E�F�S�F�E �U�P �C�F �Í�B�N�N�B�C�M�F�� �1�& �E�S�J�Q�T �B�O�E 
�D�P�O�U�J�O�V�F�T �U�P �C�V�S�O �X�J�U�I�P�V�U �T�P�P�U �B�G�U�F�S �S�F�N�P�W�J�O�H �U�I�F �Í�B�N�F�� �#�B�T�J�D�B�M�M�Z �U�P�Y�J�D �T�V�C�T�U�B�O�D�F�T �B�S�F 
�S�F�M�F�B�T�F�E �U�I�S�P�V�H�I �B�M�M �C�V�S�O�J�O�H �Q�S�P�D�F�T�T�F�T�
 �Q�B�S�U�J�D�V�M�B�S�M�Z �D�B�S�C�P�O �N�P�O�P�Y�J�E�F�� �8�I�F�O �1�& �C�V�S�O�T�
 
�Q�S�J�N�B�S�J�M�Z �D�B�S�C�P�O �E�J�P�Y�J�E�F�
 �D�B�S�C�P�O �N�P�O�P�Y�J�E�F �B�O�E �X�B�U�F�S �B�S�F �G�P�S�N�F�E��

Electrical properties

Like most thermoplastics, polyethylene is non-conductive. This means that no 
electrochemical corrosion takes place in PE systems.

However, the non-conductive properties have to be taken into account because an 
electrostatic charge can build up in the pipe. Polyethylene provides good electrical insulation 
�Q�S�P�Q�F�S�U�J�F�T�� �5�I�F �T�Q�F�D�J�Ì�D �W�P�M�V�N�F �S�F�T�J�T�U�B�O�D�F �J�T ������ �Y ��������  �˜�D�N �B�O�E �U�I�F �T�Q�F�D�J�Ì�D �T�V�S�G�B�D�F 
resistance is 1013 �˜�� �5�I�F�T�F �Ì�H�V�S�F�T �I�B�W�F �U�P �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �X�I�F�S�F�W�F�S �U�I�F�S�F �J�T �B �I�B�[�B�S�E �P�G 
�J�H�O�J�U�J�P�O �P�S �F�Y�Q�M�P�T�J�P�O��

Physiological properties

�5�I�F �C�M�B�D�L �Q�P�M�Z�F�U�I�Z�M�F�O�F �N�B�U�F�S�J�B�M�T�G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�S�F �B�V�U�I�P�S�J�[�F�E �G�P�S �V�T�F �J�O �G�P�P�E 
�B�Q�Q�M�J�D�B�U�J�P�O�T�� �5�I�F �P�S�H�B�O�P�M�F�Q�U�J�D �Q�S�P�Q�F�S�U�J�F�T �P�G �U�I�F �Ì�U�U�J�O�H�T �B�S�F �J�O �B�D�D�P�S�E�B�O�D�F �U�P �U�I�F �S�F�M�F�W�B�O�U 
�T�U�B�O�E�B�S�E�T�� �6�T�B�H�F �J�O �B�M�M �S�F�M�B�U�F�E �B�S�F�B�T �J�T �U�I�V�T �Q�P�T�T�J�C�M�F�� �'�P�S �E�F�U�B�J�M�T �S�F�H�B�S�E�J�O�H �F�Y�J�T�U�J�O�H 
�B�Q�Q�S�P�W�B�M�T �G�P�S �B�Q�Q�M�J�D�B�U�J�P�O�T �X�J�U�I �E�S�J�O�L�J�O�H �X�B�U�F�S �P�S �G�P�P�E�T�U�V�Ë�T�
 �Q�M�F�B�T�F �D�P�O�U�B�D�U �U�I�F �S�F�T�Q�P�O�T�J�C�M�F 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��
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2.3	 Polypropylene (PP)

PP properties (reference values)

Property PP-R value1 � PP-H-
value1

Units Test standard

�%�F�O�T�J�U�Z 0.90 - 0.91 0.90 - 0.91 �H���D�N�Ž EN ISO 1183-1

Yield stress at 23 °C 25 31 �/���N�N�• EN ISO 527-1

Tensile modulus at 23 °C 900 1300 �/���N�N�• EN ISO 527-1

Charpy notched impact strength at 23 °C 20 50 �L�+�� �N�• �&�/ �*�4�0 ���������������F�"

Charpy notched impact strength at 0 °C 3.4 4.8 �L�+���N�• �&�/ �*�4�0 ���������������F�"

�)�F�B�U �E�J�T�U�P�S�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �)�%�5 �# 
���������{�.�1�B

75 95 °C EN ISO 75-2

�8�B�U�F�S �B�C�T�P�S�Q�U�J�P�O �B�U ���� �‹�$0.1 0.1 % �&�/ �*�4�0 ����

Color �/�F�V�U�S�B�M�� 
7032

7032 - RAL

�-�J�N�J�U�J�O�H �P�Y�Z�H�F�O �J�O�E�F�Y �	�-�0�*�
19 19 % ISO 4589-1

General

�1�P�M�Z�Q�S�P�Q�Z�M�F�O�F �	�1�1�
 �J�T �B �T�F�N�J�� �D�S�Z�T�U�B�M�M�J�O�F �U�I�F�S�N�P�Q�M�B�T�U�J�D �C�F�M�P�O�H�J�O�H �U�P �U�I�F �Q�P�M�Z�P�M�F�Ì�O�T�� �*�U�T 
density is lower than that of other thermoplastics. Its mechanical characteristics, its chemical 
�S�F�T�J�T�U�B�O�D�F �B�O�E �F�T�Q�F�D�J�B�M�M�Z �J�U�T �S�F�M�B�U�J�W�F�M�Z �I�J�H�I �I�F�B�U �E�F�Í�F�D�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �I�B�W�F �N�B�E�F �Q�P�M�Z
propylene one of the most important materials used in piping installations today. PP is 
formed by the polymerisation of propylene (C3H��) using Ziegler-Natta catalysts.

�5�I�F�S�F �B�S�F �U�I�S�F�F �E�J�Ë�F�S�F�O�U �N�B�U�F�S�J�B�M �U�Z�Q�F�T �X�I�J�D�I �B�S�F �D�P�O�W�F�O�U�J�P�O�B�M�M�Z �T�V�Q�Q�M�J�F�E �G�P�S �Q�J�Q�J�O�H 
installations:
•	 Isotactic PP-homopolymer (PP-H)
•	 PP block copolymer (PP-B)
•	 PP random copolymer (PP-R)

Because of its high long-term behavior, PP-H types are preferred for industrial applications. 
�5�I�F �N�P�S�F �Í�F�Y�J�C�M�F �1�1���3 �J�T �V�T�F�E �Q�S�F�E�P�N�J�O�B�O�U�M�Z �J�O �Q�M�V�N�C�J�O�H �B�Q�Q�M�J�D�B�U�J�P�O�T �C�F�D�B�V�T�F �P�G �J�U�T �M�P�X 
tensile modulus and high long-term creep resistance at high temperature. PP-B is mainly 
used for sewage piping systems because of its high impact strength especially at low 
temperatures and its relatively low resistance to elevated temperatures. Most of the 
�1�1�{�H�S�B�E�F�T �B�S�F �P�Ë�F�S�F�E �X�J�U�I �O�V�D�M�F�B�U�J�O�H �B�H�F�O�U�T �C�F�D�B�V�T�F �1�1 �D�S�Z�T�U�B�M�M�J�[�F�T �B�U �M�F�B�T�U ���� �U�J�N�F�T 
slower than PE. This way, we achieve lower internal stress and a more homogenous 
�N�P�S�Q�I�P�M�P�H�Z�� �*�U �J�T �E�J�Ë�F�S�F�O�U�J�B�U�F�E �C�F�U�X�F�F�O �D and �E nucleation. Nucleation is realized by adding 
only few ppm (parts per million) of nucleating agents. PP, just like PE, belongs to the non-
polar materials. For this reason, PP does not dissolve in common solvents and, in addition, 
hardly swells. As a result, PP pipe cannot be solvent-cemented. The appropriate jointing 
�N�F�U�I�P�E �G�P�S �U�I�J�T �N�B�U�F�S�J�B�M �J�T �X�F�M�E�J�O�H�� �'�P�S �J�O�E�V�T�U�S�J�B�M �B�Q�Q�M�J�D�B�U�J�P�O�T�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �V�T�F�T �C�F�U�B 
nucleated PP-H (PROGEF Standard, PROGEF Plus) and PP-R (PROGEF Standard, 
�1�3�0�(�&�'�{�/�B�U�V�S�B�M�
�� �5�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �X�B�T �U�F�T�U�F�E �J�O �M�P�O�H���U�F�S�N �U�F�T�U�T �B�D�D�P�S�E�J�O�H �U�P �*�4�0 �������� 
�B�O�E �D�B�M�D�V�M�B�U�F�E �B�D�D�P�S�E�J�O�H �U�P �*�4�0 ���������� �"�D�D�P�S�E�J�O�H �U�P �*�4�0 �����������
 �P�V�S �J�O�E�V�T�U�S�J�B�M �N�B�U�F�S�J�B�M�T �B�S�F 
�D�M�B�T�T�J�Ì�F�E �B�T �.�3�4�{������

Advantages of PP
•	 Low weight
•	 Good abrasion resistance (abrasion resistance)
•	 Corrosion resistance
•	 �#�B�M�B�O�D�F�E �S�B�U�J�P �P�G �T�U�J�Ë�O�F�T�T �B�O�E �U�P�V�H�I�O�F�T�T
•	 Good chemical resistance
•	 �8�F�M�E�B�C�M�F
•	 High temperature resistance

1 Typical characteristics 
measured at the material 
should not be used for calcula-
tions.
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UV and weather resistance

PP is sensitive to UV radiation, particularly the non pigmented PROGEF Natural system, so 
�U�I�B�U �Q�S�P�M�P�O�H�F�E �F�Y�Q�P�T�V�S�F �U�P �E�J�S�F�D�U �T�V�O�M�J�H�I�U �T�I�P�V�M�E �C�F �B�W�P�J�E�F�E�� �*�O �P�V�U�T�J�E�F �B�Q�Q�M�J�D�B�U�J�P�O�T�
 �J�U �D�B�O �C�F 
�B�E�W�B�O�U�B�H�F�P�V�T �U�P �Q�S�P�U�F�D�U �U�I�F �N�B�U�F�S�J�B�M �G�S�P�N �E�J�S�F�D�U �T�V�O�M�J�H�I�U �F�Y�Q�P�T�V�S�F�� �$�P�O�U�B�D�U �U�I�F �S�F�T�Q�P�O�T�J�C�M�F 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F �G�P�S �T�V�J�U�B�C�M�F �Q�S�P�U�F�D�U�J�W�F �N�F�B�T�V�S�F�T��

Chemical resistance

Polypropylene shows a good resistance against a broad range of media. For detailed 
�J�O�G�P�S�N�B�U�J�P�O�
 �P�C�T�F�S�W�F �U�I�F �M�J�T�U �P�G �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�S �D�P�O�U�B�D�U �U�I�F 
�S�F�T�Q�P�O�T�J�C�M�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��

Abrasion resistance

PP has a good resistance against abrasion. For many applications, PP demonstrates similar 
or better properties than metals.

Application limits

The application limits of the material on the one hand depend on embrittlement and softening 
�U�F�N�Q�F�S�B�U�V�S�F�T �B�O�E �P�O �U�I�F �P�U�I�F�S �I�B�O�E �P�O �U�I�F �O�B�U�V�S�F �B�O�E �U�I�F �F�Y�Q�F�D�U�F�E �T�F�S�W�J�D�F �M�J�G�F �P�G �U�I�F 
application. The pressure-temperature diagrams give details on application temperatures 
and pressures.

Combustion behavior

�1�P�M�Z�Q�S�P�Q�Z�M�F�O�F �J�T �B �Í�B�N�N�B�C�M�F �Q�M�B�T�U�J�D�� �5�I�F �P�Y�Z�H�F�O �J�O�E�F�Y �B�N�P�V�O�U�T �U�P ���� ���� �8�J�U�I �B�O �P�Y�Z�H�F�O 
�J�O�E�F�Y �C�F�M�P�X ���� ���
 �B �Q�M�B�T�U�J�D �N�B�U�F�S�J�B�M �J�T �D�P�O�T�J�E�F�S�F�E �U�P �C�F �Í�B�N�N�B�C�M�F �1�1 �E�S�J�Q�T �B�O�E �D�P�O�U�J�O�V�F�T �U�P 
�C�V�S�O �X�J�U�I�P�V�U �T�P�P�U �B�G�U�F�S �S�F�N�P�W�J�O�H �U�I�F �Í�B�N�F�� �#�B�T�J�D�B�M�M�Z �U�P�Y�J�D �T�V�C�T�U�B�O�D�F�T �B�S�F �S�F�M�F�B�T�F�E �C�Z �B�M�M 
�C�V�S�O�J�O�H �Q�S�P�D�F�T�T�F�T�
 �X�I�J�M�F �D�B�S�C�P�O �N�P�O�P�Y�J�E�F �J�T �H�F�O�F�S�B�M�M�Z �U�I�F �D�P�N�C�V�T�U�J�P�O �Q�S�P�E�V�D�U �N�P�T�U 
�E�B�O�H�F�S�P�V�T �U�P �I�V�N�B�O�T�� �8�I�F�O �1�1 �C�V�S�O�T�
 �Q�S�J�N�B�S�J�M�Z �D�B�S�C�P�O �E�J�P�Y�J�E�F�
 �D�B�S�C�P�O �N�P�O�P�Y�J�E�F �B�O�E �X�B�U�F�S 
are formed.

Electrical properties

Like most thermoplastics, polypropylene is non-conductive. This means that no 
electrochemical corrosion takes place in PP systems.

However, the non-conductive properties have to be taken into account because an 
electrostatic charge can build up in the pipe. Polypropylene provides good electrical 
�J�O�T�V�M�B�U�J�P�O �Q�S�P�Q�F�S�U�J�F�T�� �5�I�F �T�Q�F�D�J�Ì�D �W�P�M�V�N�F �S�F�T�J�T�U�B�O�D�F �J�T �B�U �M�F�B�T�U ��������  �˜�D�N�
 �U�I�F �E�J�F�M�F�D�U�S�J�D 
�T�U�S�F�O�H�U�I �J�T �����{�L�7���N�N�� �#�F�D�B�V�T�F �P�G �U�I�F �Q�P�T�T�J�C�M�F �E�F�W�F�M�P�Q�N�F�O�U �P�G �F�M�F�D�U�S�P�T�U�B�U�J�D �D�I�B�S�H�F�T�
 �D�B�V�U�J�P�O 
is recommended when using PP in applications where there is a hazard of ignition or 
�F�Y�Q�M�P�T�J�P�O��

Physiological properties

�'�P�S�N�V�M�B�U�J�P�O�T �V�T�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�S�F �H�F�O�F�S�B�M�M�Z �O�P�O���U�P�Y�J�D �B�O�E �C�J�P�M�P�H�J�D�B�M�M�Z �J�O�F�S�U�� �'�P�S 
�E�F�U�B�J�M�T �S�F�H�B�S�E�J�O�H �F�Y�J�T�U�J�O�H �B�Q�Q�S�P�W�B�M�T �G�P�S �B�Q�Q�M�J�D�B�U�J�P�O�T �X�J�U�I �E�S�J�O�L�J�O�H �X�B�U�F�S �P�S �G�P�P�E�T�U�V�Ë�T�
 �Q�M�F�B�T�F 
�D�P�O�U�B�D�U �U�I�F �S�F�T�Q�P�O�T�J�C�M�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��
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2.4	 Polyvinyl chloride, unplasticized (PVC-U)

PVC-U properties (reference values)

Property Value1 Units Test standard

�%�F�O�T�J�U�Z 1.38 �H���D�N�Ž EN ISO 1183-1
Yield stress at 23 °C �È ���� �/���N�N�• EN ISO 527-1
Tensile e-modulus at 23 °C �È �������� �/���N�N�• EN ISO 527-1
Charpy notched impact strength at 23 °C �È �� �L�+���N�• �&�/ �*�4�0 ���������������F�"
Charpy notched impact strength at 0 °C �È �� �L�+���N�• �&�/ �*�4�0 ���������������F�"
�7�J�D�B�U���I�F�B�U �E�J�T�U�P�S�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �#�������/�È ���� °C �*�4�0 ������
Thermal conductivity at 23 °C 0.15 �8���N �, �&�/ ����������
�8�B�U�F�S �B�C�T�P�S�Q�U�J�P�O �B�U ���� �‹�$�Ç ������ % �&�/ �*�4�0 ����
Color 7011 - RAL
�-�J�N�J�U�J�O�H �P�Y�Z�H�F�O �J�O�E�F�Y �	�-�0�*�
42 % ISO 4589-1

General

�1�P�M�Z�W�J�O�Z�M�D�I�M�P�S�J�E�F �	�1�7�$�
 �J�T �P�O�F �P�G �U�I�F �N�P�T�U �J�N�Q�P�S�U�B�O�U �B�O�E �P�M�E�F�T�U �Q�M�B�T�U�J�D�T�� �8�P�S�M�E�X�J�E�F 
�D�P�O�T�V�N�Q�U�J�P�O �P�G �1�7�$ �J�T �F�Y�D�F�F�E�F�E �P�O�M�Z �C�Z �1�& �B�O�E �1�1�� �1�7�$ �X�B�T �Q�S�P�E�V�D�F�E �G�P�S �U�I�F �Ì�S�T�U �U�J�N�F �B�T 
early as the middle of the 19th century. An industrial manufacturing process was not patented 
until the year 1913. Nowadays, PVC plays an important role in many industrial and consumer 
good applications. 

�1�7�$ �J�T �B �Q�P�M�Z�N�F�S �D�P�O�U�B�J�O�J�O�H �B�Q�Q�S�P�Y�J�N�B�U�F�M�Z ���� �� �C�Z �X�F�J�H�I�U �P�G �D�I�M�P�S�J�O�F�� �5�I�F �1�7�$ �S�F�T�J�O 
becomes a processable and usable material only by using additives. The choice of the 
additives allows a wide variation of its characteristics and an adjustment to the planned 
application. There are two classes of PVC materials. Soft PVC (PVC-P) which is created by 
�B�E�E�J�O�H �Q�M�B�T�U�J�D�J�[�F�S�T �	�F���H�� �Q�I�U�I�B�M�B�U�F�T�
�� �5�I�J�T �U�Z�Q�F �J�T �O�P�U �V�T�F�E �B�U �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T�� �)�B�S�E �1�7�$�
 
also called unplasticized PVC (PVC-U), is used for piping system construction.

PVC-U is an amorphous thermoplastic. The properties of PVC-U molded parts are strongly 
dependent on the composition of the individual components, but also on the processing. 
�#�F�D�B�V�T�F �P�G �P�V�S ���� �Z�F�B�S�T �P�G �F�Y�Q�F�S�J�F�O�D�F �J�O �1�7�$ �Q�S�P�D�F�T�T�J�O�H �B�O�E �U�I�F �D�P�O�U�J�O�V�P�V�T �B�E�W�B�O�D�F�N�F�O�U �P�G 
�P�V�S �P�X�O �G�P�S�N�V�M�B�U�J�P�O �P�G �N�B�U�F�S�J�B�M�T�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �C�F�D�P�N�F �B �C�F�O�D�I�N�B�S�L �J�O �U�I�F �Ì�F�M�E �P�G 
�1�7�$���6 �Q�J�Q�J�O�H�� �5�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �X�B�T �U�F�T�U�F�E �J�O �M�P�O�H���U�F�S�N �U�F�T�U�T �B�D�D�P�S�E�J�O�H �U�P �*�4�0 �������� 
�B�O�E �D�B�M�D�V�M�B�U�F�E �B�D�D�P�S�E�J�O�H �U�P �*�4�0 ���������� �"�D�D�P�S�E�J�O�H �U�P �*�4�0 �����������
 �P�V�S �1�7�$���6 �U�Z�Q�F�T �B�S�F �D�M�B�T�T�J�Ì�F�E 
as MRS 25.

Advantages of PVC-U
•	 Versatility of use
•	 Very good chemical and corrosion resistance
•	 Proven physiological interness and thus usable for food applications
•	 �/�P �J�O�Í�V�F�O�D�F �P�O �U�I�F �E�S�J�O�L�J�O�H �X�B�U�F�S �R�V�B�M�J�U�Z
•	 Biologically inert, no support of microbiological growth 
•	 �&�Y�D�F�M�M�F�O�U �N�F�D�I�B�O�J�D�B�M �Q�S�P�Q�F�S�U�J�F�T
•	 Safe cementing, e.g. with Tangit

UV and weather resistance

�1�7�$���6 �J�T �W�F�S�Z �X�F�B�U�I�F�S���S�F�T�J�T�U�B�O�U�� �&�W�F�O �M�P�O�H�F�S �F�Y�Q�P�T�V�S�F �U�P �E�J�S�F�D�U �T�V�O�M�J�H�I�U�
 �X�J�O�E �B�O�E �S�B�J�O �E�P�F�T 
�I�B�S�E�M�Z �B�O�Z �E�B�N�B�H�F �U�P �U�I�F �N�B�U�F�S�J�B�M�� �%�F�T�Q�J�U�F �J�U�T �W�F�S�Z �H�P�P�E �S�F�T�J�T�U�B�O�D�F �U�P �6�7 �S�B�E�J�B�U�J�P�O�
 �1�7�$���6 
�M�P�T�F�T �T�P�N�F �P�G �J�U�T �J�N�Q�B�D�U �T�U�S�F�O�H�U�I�� �*�O �F�Y�U�S�F�N�F �B�Q�Q�M�J�D�B�U�J�P�O�T�
 �J�U �D�B�O �C�F �B�E�W�B�O�U�B�H�F�P�V�T �U�P �Q�S�P�U�F�D�U 
�U�I�F �N�B�U�F�S�J�B�M �G�S�P�N �E�J�S�F�D�U �T�V�O�M�J�H�I�U �F�Y�Q�P�T�V�S�F�� �$�P�O�U�B�D�U �U�I�F �S�F�T�Q�P�O�T�J�C�M�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T 
representative for suitable protective measures.

Chemical resistance

PVC-U shows a good resistance against a broad range of media. For detailed information, 
�P�C�T�F�S�W�F �U�I�F �M�J�T�U �P�G �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�S �D�P�O�U�B�D�U �U�I�F �S�F�T�Q�P�O�T�J�C�M�F 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��

1 Typical characteristics 
measured at the material 
should not be used for calcula-
tions.



3�{�’�{���� GF Piping Systems – Industrial Piping Systems – Part 1 (05.19)

Properties of Plastic Piping Materials

Abrasion resistance

As a relatively hard thermoplastic, the resistance of PVC-U against abrasion is lower than 
those of other pipe materials. For this reason, it is rarely used for transporting solids.

Application limits

The application limits of the material on the one hand depend on embrittlement and softening 
�U�F�N�Q�F�S�B�U�V�S�F�T �B�O�E �P�O �U�I�F �P�U�I�F�S �I�B�O�E �P�O �U�I�F �O�B�U�V�S�F �B�O�E �U�I�F �F�Y�Q�F�D�U�F�E �T�F�S�W�J�D�F �M�J�G�F �P�G �U�I�F 
application. The pressure-temperature diagrams give details on application temperatures 
and pressures.

Combustion behavior

The high chlorine content of PVC-U causes an advantageous combustion behavior. Self-
�J�H�O�J�U�J�P�O �S�F�T�V�M�U�J�O�H �G�S�P�N �U�F�N�Q�F�S�B�U�V�S�F �J�O�Í�V�F�O�D�F�T �P�D�D�V�S�T �P�O�M�Z �B�U ������ �‹�$�� �1�7�$���6 �C�V�S�O�T �X�I�F�O 
�F�Y�Q�P�T�F�E �U�P �B�O �P�Q�F�O �Í�B�N�F�
 �C�V�U �F�Y�U�J�O�H�V�J�T�I�F�T �J�N�N�F�E�J�B�U�F�M�Z �B�G�U�F�S �S�F�N�P�W�J�O�H �U�I�F �Í�B�N�F�� �5�I�F 
�P�Y�Z�H�F�O �J�O�E�F�Y �	�-�0�*�
 �B�N�P�V�O�U�T �U�P ���� ���� �8�J�U�I �B�O �P�Y�Z�H�F�O �J�O�E�F�Y �C�F�M�P�X ���� ���
 �B �Q�M�B�T�U�J�D �N�B�U�F�S�J�B�M �J�T 
�D�P�O�T�J�E�F�S�F�E �U�P �C�F �Í�B�N�N�B�C�M�F�� 

Because the combustion of PVC-U produces hydrogen chloride, which forms a corrosive acid 
in connection with water, immediate cleaning of areas susceptible to corrosion is necessary 
�B�G�U�F�S �B �Ì�S�F�� �%�B�O�H�F�S �U�P �Q�F�S�T�P�O�O�F�M �G�S�P�N �I�Z�E�S�P�D�I�M�P�S�J�D �B�D�J�E �	�)�$�M�
 �J�T �N�J�O�J�N�B�M �C�F�D�B�V�T�F �J�U�T �Q�V�O�H�F�O�U 
�P�E�P�S �B�M�M�P�X�T �F�B�S�M�Z �F�T�D�B�Q�F �G�S�P�N �U�P�Y�J�D �D�P�N�C�V�T�U�J�P�O �H�B�T�F�T�
 �N�B�J�O�M�Z �G�S�P�N �U�I�F �P�E�P�S�M�F�T�T �D�B�S�C�P�O 
�N�P�O�P�Y�J�E�F�� �5�I�F�S�F �B�S�F �O�P �S�F�T�U�S�J�D�U�J�P�O�T �G�P�S �U�I�F �D�I�P�J�D�F �P�G �Ì�S�F�Ì�H�I�U�J�O�H �B�H�F�O�U�T��

Electrical properties

�1�7�$���6�
 �M�J�L�F �B�M�M �V�O�N�P�E�J�Ì�F�E �U�I�F�S�N�P�Q�M�B�T�U�J�D�T�
 �J�T �O�P�O���D�P�O�E�V�D�U�J�W�F�� �5�I�J�T �N�F�B�O�T �U�I�B�U �O�P 
electrochemical corrosion takes place in PVC-U systems. On the other hand, these non-
conductive properties have to be taken into account because an electrostatic charge can 
develop in the piping.

�4�Q�F�D�J�B�M �B�U�U�F�O�U�J�P�O �N�V�T�U �C�F �Q�B�J�E �U�P �U�I�J�T �G�B�D�U �J�O �F�O�W�J�S�P�O�N�F�O�U�T �J�O �X�I�J�D�I �F�Y�Q�M�P�T�J�W�F �H�B�T�F�T �N�B�Z 
occur. Various methods are available to prevent the occurrence of electrostatic charges. 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F�T �D�B�O �Q�S�P�W�J�E�F �T�V�Q�Q�P�S�U �B �D�P�S�S�F�D�U �J�O�T�U�B�M�M�B�U�J�P�O��

�5�I�F �T�Q�F�D�J�Ì�D �W�P�M�V�N�F �S�F�T�J�T�U�B�O�D�F �J�T �B�U �M�F�B�T�U ����15 �˜�D�N��

Physiological properties

�5�I�F �1�7�$���6 �G�P�S�N�V�M�B�T �X�F�S�F �E�F�W�F�M�P�Q�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �G�P�S �V�T�F �X�J�U�I �E�S�J�O�L�J�O�H �X�B�U�F�S �B�O�E 
�G�P�P�E�� �"�M�M �1�7�$���6 �Q�S�P�E�V�D�U �P�Ë�F�S�F�E �C�Z �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�S�F �G�S�F�F �P�G �M�F�B�E �B�O�E �D�B�E�N�J�V�N�� �5�I�F 
residual monomer content of vinyl chloride lies below the detection limit of modern analytical 
methods.

�'�P�S �E�F�U�B�J�M�T �S�F�H�B�S�E�J�O�H �F�Y�J�T�U�J�O�H �B�Q�Q�S�P�W�B�M�T �G�P�S �B�Q�Q�M�J�D�B�U�J�P�O�T �X�J�U�I �E�S�J�O�L�J�O�H �X�B�U�F�S �P�S �G�P�P�E�T�U�V�Ë�T�
 
�Q�M�F�B�T�F �D�P�O�U�B�D�U �Z�P�V�S �B�V�U�I�P�S�J�[�F�E �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��
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2.5	 Polyvinyl chloride, chlorinated (PVC-C)

PVC-C properties (reference values)

Property Value1 Units Test standard

�%�F�O�T�J�U�Z 1.5 �H���D�N�Ž EN ISO 1183-1
Yield stress at 23 °C �È ���� �/���N�N�• EN ISO 527-1
Tensile e-modulus at 23 °C �È �������� �/���N�N�• EN ISO 527-1
Charpy notched impact strength at 23 °C �È �� �L�+���N�• �&�/ �*�4�0 ���������������F�"
Charpy notched impact strength at 0 °C �È �� �L�+���N�• �&�/ �*�4�0 ���������������F�"
Heat distortion temperature  
�)�%�5 �" �������� �.�1�B

�È ������ °C EN ISO 75-2

�7�J�D�B�U���I�F�B�U �E�J�T�U�P�S�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �#�������/�È ������ °C �*�4�0 ������
Thermal conductivity at 23 °C 0.15 �8���N �, �&�/ ����������
�8�B�U�F�S �B�C�T�P�S�Q�U�J�P�O �B�U ���� �‹�$0.1 % �&�/ �*�4�0 ����
Color 7038 - RAL
�-�J�N�J�U�J�O�H �P�Y�Z�H�F�O �J�O�E�F�Y �	�-�0�*�
���� % ISO 4589-1

General
The abbreviation PVC-C stands for chlorinated polyvinyl chloride (also referred to as chlori-
nated PVC or PVC-C), a material in use since 1958. PVC-C is an amorphous thermoplastic that 
�J�T �D�S�F�B�U�F�E �C�Z �Q�P�T�U�D�I�M�P�S�J�O�B�U�J�O�H �1�7�$�� �%�V�S�J�O�H �U�I�J�T �Q�S�P�D�F�T�T�
 �D�I�M�P�S�J�O�F �J�T �D�I�F�N�J�D�B�M�M�Z �C�P�O�E�F�E �U�P �U�I�F 
PVC chain. Thus, PVC-C is a PVC-U-related material which, because of its chemical structure, 
is characterized by a higher temperature resistance than PVC-U with other properties such 
�B�T �U�I�F �I�J�H�I �U�F�O�T�J�M�F �T�U�S�F�O�H�U�I�
 �H�P�P�E �J�N�Q�B�D�U �S�F�T�J�T�U�B�O�D�F �B�O�E �U�I�F �F�Y�D�F�Q�U�J�P�O�B�M �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F 
�S�F�N�B�J�O �V�O�B�Ë�F�D�U�F�E�� �*�U�T �Í�B�N�F �S�F�T�J�T�U�B�O�D�F �J�T �C�F�U�U�F�S �U�I�B�O �U�I�B�U �P�G �1�7�$���6��

These properties have made PVC-C a preferred material for piping and fabrication of devices 
in the chemical industry as well as for several other industrial applications with demanding 
requirements (e.g. the aircraft industry). In pressure piping systems, PVC-C is suitable for 
�T�U�S�P�O�H�M�Z �D�P�S�S�P�T�J�W�F �F�O�W�J�S�P�O�N�F�O�U�T�
 �X�I�F�S�F �N�B�U�F�S�J�B�M�T �T�V�D�I �B�T �T�U�B�J�O�M�F�T�T �T�U�F�F�M �P�S �F�W�F�O �H�M�B�T�T���Ì�C�F�S 
�S�F�J�O�G�P�S�D�F�E �Q�M�B�T�U�J�D�T �P�O�M�Z �S�F�B�D�I �B �T�I�P�S�U �T�F�S�W�J�D�F �M�J�G�F �U�J�N�F�� �1�7�$���$ �J�T �V�T�F�E �G�P�S �T�F�N�J���Ì�O�J�T�I�F�E 
products, pumps, valves as well as for the entire range of accessories associated with 
transport of liquids.

Advantages of PVC-C
•	 Very good mechanical properties, even at elevated temperatures
•	 �&�Y�D�F�M�M�F�O�U �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F 
•	 No electrochemical corrosion
•	 Long service life, even under intensely corrosive conditions
•	 Simple installation using solvent cementing
•	 Smooth inner surface
•	 Very low thermal conductivity
•	 �&�Y�D�F�Q�U�J�P�O�B�M �Ì�S�F �S�F�T�J�T�U�B�O�D�F

UV and weather resistance

�1�7�$���$ �J�T �W�F�S�Z �X�F�B�U�I�F�S���S�F�T�J�T�U�B�O�U�� �&�W�F�O �M�P�O�H�F�S �F�Y�Q�P�T�V�S�F �U�P �E�J�S�F�D�U �T�V�O�M�J�H�I�U�
 �X�J�O�E �B�O�E �S�B�J�O �E�P�F�T 
�I�B�S�E�M�Z �B�O�Z �E�B�N�B�H�F �U�P �U�I�F �N�B�U�F�S�J�B�M�� �%�F�T�Q�J�U�F �J�U�T �W�F�S�Z �H�P�P�E �S�F�T�J�T�U�B�O�D�F �U�P �6�7 �S�B�E�J�B�U�J�P�O�
 �1�7�$���$ 
�M�P�T�F�T �T�P�N�F �P�G �J�U�T �J�N�Q�B�D�U �T�U�S�F�O�H�U�I�� �*�O �F�Y�U�S�F�N�F �B�Q�Q�M�J�D�B�U�J�P�O�T�
 �J�U �D�B�O �C�F �B�E�W�B�O�U�B�H�F�P�V�T �U�P �Q�S�P�U�F�D�U 
�U�I�F �N�B�U�F�S�J�B�M �G�S�P�N �E�J�S�F�D�U �T�V�O�M�J�H�I�U �F�Y�Q�P�T�V�S�F�� �$�P�O�U�B�D�U �U�I�F �S�F�T�Q�P�O�T�J�C�M�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T 
representative for suitable protective measures.

Chemical resistance

PVC-C shows a good resistance against a broad range of media. For detailed information, 
�P�C�T�F�S�W�F �U�I�F �M�J�T�U �P�G �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�S �D�P�O�U�B�D�U �U�I�F �S�F�T�Q�P�O�T�J�C�M�F 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��

1 Typical characteristics 
measured at the material 
should not be used for calcula-
tions.
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Abrasion resistance

As a relatively hard thermoplastic, the resistance of PVC-C against abrasion is lower than 
those of other pipe materials. For this reason, it is rarely used for transporting solids.

Application limits

The application limits of the material on the one hand depend on embrittlement and softening 
�U�F�N�Q�F�S�B�U�V�S�F�T �B�O�E �P�O �U�I�F �P�U�I�F�S �I�B�O�E �P�O �U�I�F �O�B�U�V�S�F �B�O�E �U�I�F �F�Y�Q�F�D�U�F�E �T�F�S�W�J�D�F �M�J�G�F �P�G �U�I�F 
application. The pressure-temperature diagrams give details on application temperatures 
and pressures.

Combustion behavior

�%�V�F �U�P �J�U�T �I�J�H�I �D�I�M�P�S�J�O�F �D�P�O�U�F�O�U�
 �1�7�$���$ �T�I�P�X�T �B�O �F�Y�D�F�Q�U�J�P�O�B�M�M�Z �H�P�P�E �D�P�N�C�V�T�U�J�P�O �C�F�I�B�W�J�P�S 
�X�J�U�I�P�V�U �U�I�F �B�E�E�J�U�J�P�O �P�G �Í�B�N�F �S�F�U�B�S�E�B�O�U�T��

�1�7�$���$ �T�F�M�G���J�H�O�J�U�F�T �B�U �U�F�N�Q�F�S�B�U�V�S�F�T �F�Y�D�F�F�E�J�O�H ������ �‹�$�� �1�7�$���$ �C�V�S�O�T �X�I�F�O �F�Y�Q�P�T�F�E �U�P �B�O �P�Q�F�O 
�Í�B�N�F�
 �C�V�U �J�N�N�F�E�J�B�U�F�M�Z �F�Y�U�J�O�H�V�J�T�I�F�T �X�I�F�O �U�I�F �Í�B�N�F �J�T �S�F�N�P�W�F�E�� �5�I�F �P�Y�Z�H�F�O �J�O�E�F�Y �B�N�P�V�O�U�T 
�U�P ���� �� �	�X�J�U�I �M�F�T�T �U�I�B�O ���� �� �P�G �P�Y�Z�H�F�O�
 �U�I�F �Q�M�B�T�U�J�D �J�T �D�P�O�T�J�E�F�S�F�E �U�P �C�F �Í�B�N�N�B�C�M�F�
��

Since the combustion of PVC-C produces hydrogen chloride, which forms a corrosive acid in 
connection with water, immediate cleaning of areas susceptible to corrosion with water 
�D�P�O�U�B�J�O�J�O�H �E�F�U�F�S�H�F�O�U �J�T �O�F�D�F�T�T�B�S�Z �B�G�U�F�S �B �Ì�S�F�� �%�B�O�H�F�S �U�P �Q�F�S�T�P�O�O�F�M �G�S�P�N �I�Z�E�S�P�D�I�M�P�S�J�D �B�D�J�E �J�T 
minimal because its pungent odor allows recognition even in lowest concentrations (1 ppm to 
�� �Q�Q�N�
�
 �U�I�F�S�F�C�Z �B�M�M�P�X�J�O�H �B�O �F�B�S�M�Z �F�T�D�B�Q�F �G�S�P�N �U�P�Y�J�D �D�P�N�C�V�T�U�J�P�O �H�B�T�F�T�
 �N�B�J�O�M�Z �G�S�P�N �U�I�F 
�P�E�P�S�M�F�T�T �D�B�S�C�P�O �N�P�O�P�Y�J�E�F��

�3�F�D�P�N�N�F�O�E�F�E �Ì�S�F���Ì�H�I�U�J�O�H �B�H�F�O�U�T �B�S�F �X�B�U�F�S�
 �D�B�S�C�P�O �E�J�P�Y�J�E�F �P�S �G�P�B�N��

Electrical properties

�1�7�$���$ �J�T�
 �M�J�L�F �B�M�M �V�O�N�P�E�J�Ì�F�E �U�I�F�S�N�P�Q�M�B�T�U�J�D�T�
 �O�P�O���D�P�O�E�V�D�U�J�W�F�� �5�I�J�T �N�F�B�O�T �U�I�B�U �O�P 
electrochemical corrosion takes place in PVC-C systems. On the other hand, these non-
conductive characteristics have to be taken into account because an electrostatic charge can 
develop in the piping. 

�4�Q�F�D�J�B�M �B�U�U�F�O�U�J�P�O �N�V�T�U �C�F �Q�B�J�E �U�P �U�I�J�T �G�B�D�U �J�O �F�O�W�J�S�P�O�N�F�O�U�T �J�O �X�I�J�D�I �F�Y�Q�M�P�T�J�W�F �H�B�T�F�T �N�B�Z 
occur. Various methods are available to prevent the occurrence of electrostatic charges. 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F�T �D�B�O �Q�S�P�W�J�E�F �T�V�Q�Q�P�S�U �J�O �T�F�M�F�D�U�J�O�H �U�I�F �S�J�H�I�U �P�O�F�� 

�5�I�F �T�Q�F�D�J�Ì�D �W�P�M�V�N�F �S�F�T�J�T�U�B�O�D�F �J�T �B�U �M�F�B�T�U ����15 �˜�D�N��

Physiological properties

�'�P�S �E�F�U�B�J�M�T �S�F�H�B�S�E�J�O�H �F�Y�J�T�U�J�O�H �B�Q�Q�S�P�W�B�M�T �G�P�S �B�Q�Q�M�J�D�B�U�J�P�O�T �X�J�U�I �E�S�J�O�L�J�O�H �X�B�U�F�S �P�S �G�P�P�E�T�U�V�Ë�
 
please contact your GF Piping System representative. 
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2.6	 Polyvinylidene�uoride (PVDF)

PVDF properties (reference values)

Property Value1 Units Test standard

�%�F�O�T�J�U�Z 1.78 �H���D�N�Ž EN ISO 1183-1
Yield stress at 23 °C �È ���� �/���N�N�• EN ISO 527-1
Tensile e-modulus at 23 °C �È �������� �/���N�N�• EN ISO 527-1
Charpy notched impact strength at 23 °C �È �� �L�+���N�• �&�/ �*�4�0 ���������������F�"
Charpy notched impact strength at 0 °C �È �� �L�+���N�• �&�/ �*�4�0 ���������������F�"
Heat distortion temperature  
�)�%�5 �" �������� �.�1�B

�È ������ °C EN ISO 75-2

Crystallite melting point �È ������ °C ISO 11357-3
Thermal conductivity at 23 °C 0.19 �8���N �, �&�/ ����������
�8�B�U�F�S �B�C�T�P�S�Q�U�J�P�O �B�U ���� �‹�$ �� ���� �I�Ç �������� % �&�/ �*�4�0 ����
Color opaque - -
�-�J�N�J�U�J�O�H �P�Y�Z�H�F�O �J�O�E�F�Y �	�-�0�*�
�È ���� % ISO 4589-1

General

�1�P�M�Z�W�J�O�Z�M�J�E�F�O�F�Í�V�P�S�J�E�F �	�1�7�%�'�
 �J�T �B �T�F�N�J���D�S�Z�T�U�B�M�M�J�O�F �U�I�F�S�N�P�Q�M�B�T�U�J�D �X�J�U�I �P�V�U�T�U�B�O�E�J�O�H 
mechanical, physical and chemical properties. These result from the chemical structure of 
�1�7�%�'�� �1�7�%�' �C�F�M�P�O�H�T �U�P �U�I�F �D�M�B�T�T �P�G �Í�V�P�S�J�O�B�U�F�E �Q�P�M�Z�N�F�S�T�
 �X�I�P�T�F �C�F�T�U���L�O�P�X�O �S�F�Q�S�F�T�F�O�U�B�U�J�W�F 
�J�T �Q�P�M�Z�U�F�U�S�B�Í�V�P�S�P�F�U�I�Z�M�F�O�F �	�1�5�'�&�
�� �1�5�'�& �J�T �D�I�B�S�B�D�U�F�S�J�[�F�E �C�Z �B�O �F�Y�U�S�F�N�F �I�F�B�U �S�F�T�J�T�U�B�O�D�F �B�O�E 
the best chemical resistance of all polymers. A great disadvantage is that it cannot be 
�Q�S�P�D�F�T�T�F�E �M�J�L�F �P�U�I�F�S �U�I�F�S�N�P�Q�M�B�T�U�J�D�T�
 �F���H�� �J�O�K�F�D�U�J�P�O �N�P�M�E�J�O�H �J�O�U�P �Ì�U�U�J�O�H�T�� �1�7�%�'�
 �P�O �U�I�F �P�U�I�F�S 
hand, combines various advantages of PTFE with good processability into structural parts. 
�5�I�F �Í�V�P�S�J�O�F �D�P�O�U�F�O�U �J�O �1�7�%�' �B�N�P�V�O�U�T �U�P ���� �� �C�Z �X�F�J�H�I�U��

�1�7�%�' �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �V�T�F�E �J�O �U�I�F �4�:�(�&�' �T�Z�T�U�F�N �J�T �D�I�B�S�B�D�U�F�S�J�[�F�E �C�Z �B �W�F�S�Z �H�P�P�E 
�N�F�D�I�B�O�J�D�B�M �C�F�I�B�W�J�P�S �B�O�E �I�J�H�I �U�F�N�Q�F�S�B�U�V�S�F �S�F�T�J�T�U�B�O�D�F�� �#�F�D�B�V�T�F �P�G �U�I�F �F�Y�D�F�Q�U�J�P�O�B�M�M�Z �X�J�E�F 
�Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �J�O �X�I�J�D�I �4�:�(�&�' �1�7�%�' �D�B�O �C�F �V�T�F�E�
 �J�U �I�B�T �P�Q�F�O�F�E�
 �J�O �D�P�O�O�F�D�U�J�P�O 
�X�J�U�I �U�I�F �T�Q�F�D�J�Ì�D �Q�S�P�Q�F�S�U�J�F�T �P�G �U�I�F �1�7�%�' �N�B�U�F�S�J�B�M�
 �D�P�N�Q�M�F�U�F�M�Z �O�F�X �B�S�F�B�T �P�G �B�Q�Q�M�J�D�B�U�J�P�O �J�O 
plastic piping. This includes the semiconductor industry, the chemical and pharmaceutical 
industry, electroplating technology, the pulp and paper industry, the automotive industry and 
�X�B�U�F�S �U�S�F�B�U�N�F�O�U�� �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T �B�S�F �O�P�U �Q�J�H�N�F�O�U�F�E �B�O�E �P�Q�B�R�V�F �	�N�J�M�L�Z�
 �U�S�B�O�T�M�V�D�F�O�U�
�� 
By avoiding the addition of any additives, the purity as well as the outstanding chemical 
�S�F�T�J�T�U�B�O�D�F �B�O�E �Q�I�Z�T�J�P�M�P�H�J�D�B�M �J�O�F�S�U�O�F�T�T �P�G �U�I�F �N�B�U�F�S�J�B�M �S�F�N�B�J�O �D�P�N�Q�M�F�U�F�M�Z �V�O�B�Ë�F�D�U�F�E��

Advantages of PVDF
•	 Outstanding mechanical properties, even at elevated temperatures
•	 No electrochemical corrosion
•	 Long service life, even under intensely corrosive conditions
•	 Outstanding resistance against UV and �J-radiation
•	 Very pure material by avoiding the use of additives
•	 No support of microbiological growth
•	 Secure jointing by high-quality fusioning technology
•	 Very low thermal conductivity
•	 �&�Y�D�F�M�M�F�O�U �Í�B�N�F �S�F�U�B�S�E�B�O�U �Q�S�P�Q�F�S�U�J�F�T

UV and weather resistance

�1�7�%�' �J�T �W�F�S�Z �X�F�B�U�I�F�S���S�F�T�J�T�U�B�O�U�� �&�W�F�O �M�P�O�H�F�S �F�Y�Q�P�T�V�S�F �U�P �E�J�S�F�D�U �T�V�O�M�J�H�I�U�
 �X�J�O�E �B�O�E �S�B�J�O 
�D�B�V�T�F�T �O�P �E�B�N�B�H�F �U�P �U�I�F �N�B�U�F�S�J�B�M�� �$�P�O�U�B�D�U �U�I�F �S�F�T�Q�P�O�T�J�C�M�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F 
for more detailed information.

1 Typical characteristics 
measured at the material 
should not be used for calcula-
tions.
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Properties of Plastic Piping Materials

Chemical resistance

�1�7�%�' �T�I�P�X�T �B �H�P�P�E �S�F�T�J�T�U�B�O�D�F �B�H�B�J�O�T�U �B �C�S�P�B�E �S�B�O�H�F �P�G �N�F�E�J�B�� �'�P�S �E�F�U�B�J�M�F�E �J�O�G�P�S�N�B�U�J�P�O�
 
�P�C�T�F�S�W�F �U�I�F �M�J�T�U �P�G �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �P�S �D�P�O�U�B�D�U �U�I�F �S�F�T�Q�P�O�T�J�C�M�F 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��

Abrasion resistance

�1�7�%�' �I�B�T �B�O �F�Y�D�F�M�M�F�O�U �S�F�T�J�T�U�B�O�D�F �B�H�B�J�O�T�U �B�C�S�B�T�J�P�O�� �'�P�S �N�B�O�Z �B�Q�Q�M�J�D�B�U�J�P�O�T�
 �1�7�%�' 
demonstrates similar or better properties than metals.

Application limits

The application limits of the material on the one hand depend on embrittlement and softening 
�U�F�N�Q�F�S�B�U�V�S�F�T �B�O�E �P�O �U�I�F �P�U�I�F�S �I�B�O�E �P�O �U�I�F �O�B�U�V�S�F �B�O�E �U�I�F �F�Y�Q�F�D�U�F�E �T�F�S�W�J�D�F �M�J�G�F �P�G �U�I�F 
application. The pressure-temperature diagrams give details on application temperatures 
and pressures.

Combustion behavior

�1�7�%�' �E�J�T�Q�M�B�Z�T �B�O �F�Y�D�F�Q�U�J�P�O�B�M�M�Z �H�P�P�E �D�P�N�C�V�T�U�J�P�O �C�F�I�B�W�J�P�S �X�J�U�I�P�V�U �U�I�F �B�E�E�J�U�J�P�O �P�G �Ì�S�F 
�Q�S�P�U�F�D�U�J�P�O �B�E�E�J�U�J�W�F�T�� �.�B�U�F�S�J�B�M �E�F�D�P�N�Q�P�T�J�U�J�P�O �T�U�B�S�U�T �B�U ������ �‹�$�� �5�I�F �P�Y�Z�H�F�O �J�O�E�F�Y �B�N�P�V�O�U�T �U�P 
���� �� �	�X�J�U�I �M�F�T�T �U�I�B�O ���� ���
 �U�I�F �N�B�U�F�S�J�B�M �J�T �D�P�O�T�J�E�F�S�F�E �U�P �C�F �Í�B�N�N�B�C�M�F�
�� �4�J�O�D�F �U�I�F �D�P�N�C�V�T�U�J�P�O 
�P�G �1�7�%�' �Q�S�P�E�V�D�F�T �I�Z�E�S�P�H�F�O �Í�V�P�S�J�E�F�
 �X�I�J�D�I �G�P�S�N�T �B �D�P�S�S�P�T�J�W�F �B�D�J�E �J�O �D�P�O�O�F�D�U�J�P�O �X�J�U�I �X�B�U�F�S�
 
immediate cleaning of areas susceptible to corrosion with water containing detergent is 
�O�F�D�F�T�T�B�S�Z �B�G�U�F�S �B �Ì�S�F�� �"�E�E�J�U�J�P�O�B�M �D�P�N�C�V�T�U�J�P�O �Q�S�P�E�V�D�U�T �B�S�F �D�B�S�C�P�O �N�P�O�P�Y�J�E�F �B�O�E �D�B�S�C�P�O 
�E�J�P�Y�J�E�F�� �4�V�J�U�B�C�M�F �Ì�S�F���Ì�H�I�U�J�O�H �B�H�F�O�U�T �B�S�F �T�B�O�E �B�O�E �F�Y�U�J�O�H�V�J�T�I�J�O�H �G�P�B�N�� �5�I�F �V�T�F �P�G �X�B�U�F�S �D�B�O 
lead to corrosive acids.

Electrical properties

�1�7�%�' �J�T�
 �M�J�L�F �B�M�M �V�O�N�P�E�J�Ì�F�E �U�I�F�S�N�P�Q�M�B�T�U�J�D�T�
 �O�P�O���D�P�O�E�V�D�U�J�W�F�� �5�I�J�T �N�F�B�O�T �U�I�B�U �O�P 
�F�M�F�D�U�S�P�D�I�F�N�J�D�B�M �D�P�S�S�P�T�J�P�O �U�B�L�F�T �Q�M�B�D�F �J�O �1�7�%�' �T�Z�T�U�F�N�T�� �0�O �U�I�F �P�U�I�F�S �I�B�O�E�
 �U�I�F�T�F �O�P�O��
conductive characteristics have to be taken into account because an electrostatic charge can 
develop in the piping. Special attention must be paid to this fact in environments in which 
�F�Y�Q�M�P�T�J�W�F �H�B�T�F�T �N�B�Z �P�D�D�V�S�� �7�B�S�J�P�V�T �N�F�U�I�P�E�T �B�S�F �B�W�B�J�M�B�C�M�F �U�P �Q�S�F�W�F�O�U �U�I�F �P�D�D�V�S�S�F�O�D�F �P�G 
�F�M�F�D�U�S�P�T�U�B�U�J�D �D�I�B�S�H�F�T�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F�T �D�B�O �Q�S�P�W�J�E�F �T�V�Q�Q�P�S�U �J�O �T�F�M�F�D�U�J�O�H �U�I�F 
�S�J�H�I�U �P�O�F�� �5�I�F �T�Q�F�D�J�Ì�D �W�P�M�V�N�F �S�F�T�J�T�U�B�O�D�F �J�T �H�S�F�B�U�F�S �U�I�B�O ����14 �˜�D�N �B�O�E �U�I�F �T�Q�F�D�J�Ì�D �T�V�S�G�B�D�F 
resistance is 1014 �˜�D�N

Physiological properties

�1�7�%�' �J�T �Q�I�Z�T�J�P�M�P�H�J�D�B�M�M�Z �O�P�O���U�P�Y�J�D �B�T �M�P�O�H �B�T �J�U �J�T �V�T�F�E �B�U �U�F�N�Q�F�S�B�U�V�S�F�T �V�Q �U�P �B �N�B�Y�J�N�V�N �P�G 
������ �‹�$�� �%�V�S�J�O�H �Q�S�P�D�F�T�T�J�O�H�
 �B�E�F�R�V�B�U�F �W�F�O�U�J�M�B�U�J�P�O �N�V�T�U �C�F �F�O�T�V�S�F�E �B�O�E �E�F�W�F�M�P�Q�J�O�H �H�B�T�F�T �N�V�T�U 
�C�F �F�Y�U�S�B�D�U�F�E�� 

High-purity properties

As is can be processed and utilized without the use of additives (no pigments, thermo-
�T�U�B�C�J�M�J�[�F�S�T�
 �Q�S�P�D�F�T�T�J�O�H �B�J�E�T �P�S �Ì�M�M�F�S�T�
�
 �1�7�%�' �J�T �Q�B�S�U�J�D�V�M�B�S�M�Z �T�V�J�U�F�E �G�P�S �B�Q�Q�M�J�D�B�U�J�P�O�T �U�I�B�U �S�F�R�V�J�S�F 
�U�I�F �I�J�H�I�F�T�U �E�F�H�S�F�F �P�G �Q�V�S�J�U�Z�� �5�I�F �1�7�%�' �S�B�X �N�B�U�F�S�J�B�M�T �V�T�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �G�V�M�Ì�M �U�I�F 
requirements of the semiconductor and pharmaceutical industries. In addition, products 
�N�B�E�F �P�G �1�7�%�' �F�Y�I�J�C�J�U �B �W�F�S�Z �T�N�P�P�U�I �T�V�S�G�B�D�F�� �-�F�B�D�I���P�V�U �U�F�T�U�T �B�D�D�P�S�E�J�O�H �U�P �4�&�.�* �'���� �B�S�F �E�P�O�F 
regularly for quality control.
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Plastic Piping MaterialsApprovals and Standards

3	 Approvals and Standards

3.1	 Approvals of products
�7�B�S�J�P�V�T �B�Q�Q�S�P�W�B�M�T �B�S�F �J�O �Q�M�B�D�F �G�P�S �B�M�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T�� �5�I�F �N�P�T�U 
important approvals are listed in the following overview. The current status of the approvals 
�D�B�O �C�F �P�C�U�B�J�O�F�E �G�S�P�N �B�O �B�V�U�I�P�S�J�[�F�E �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��

Abbrevia-
tion

Approval authority Approved product range Material

ABS American Bureau of Shipping �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�TABS, PE100, PVC-U, PVC-C
AVS Attestation de Conformité Sanitaire Gaskets �&�1�%�.
BSI British Standard Institution Fittings PVC-U
BV Bureau Veritas �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�TABS, PE100, PP-H, PVC-C, PVC-U
CCS �$�I�J�O�B �$�M�B�T�T�J�Ì�D�B�U�J�P�O �4�P�D�J�F�U�Z�1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�TPE100, PVC-C
CSTB �$�F�O�U�S�F �4�D�J�F�O�U�J�Ì�R�V�F �F�U �5�F�D�I�O�J�R�V�F �E�V 

Bâtiment
Fittings PVC-U

�%�*�#�U �%�F�V�U�T�D�I�F�T �*�O�T�U�J�U�V�U �G�×�S �#�B�V�U�F�D�I�O�J�L�1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�T�1�7�$���6�
 �1�1���)�
 �1�7�%�'�
 �1�& �	�'�J�U�U�J�O�H�T�

�%�/�7 �%�F�U �/�P�S�T�L�F �7�F�S�J�U�B�T �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�TABS, PE100, PP-H, PVC-C, PVC-U
�%�7�(�8 �%�F�V�U�T�D�I�F�S �7�F�S�F�J�O �E�F�T �(�B�T�� �V�O�E 

�8�B�T�T�F�S�G�B�D�I�F�T
�%�J�D�I�U�V�O�H�F�O �&�1�%�.
Rohre, Fittings, Ventile PE, PP-H, PVC-C, PVC-U

�'�%�" �'�P�P�E �B�O�E �%�S�V�H �"�E�N�J�O�J�T�U�S�B�U�J�P�OGaskets �'�,�.
GL Germanischer Lloyd �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�TABS, PE100, PP-H, PVC-C, PVC-U
GOST-R Rosstandart �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�T�"�#�4�
 �1�#�
 �1�&�
 �1�1�
 �1�7�$���$�
 �1�7�$���6�
 �1�7�%�'
IIP Instituto Italiano dei Plastici Fittings PE, PVC-U
�,�*�8�" �,�F�V�S�J�O�H�T�J�O�T�U�J�U�V�V�U �W�P�P�S �8�B�U�F�S�M�F�J�E�J�O�H�T

artikelen
Fittings PE, PVC-U

�,�5�8 �,�V�O�T�U�T�U�P�Ë���5�S�J�O�L�X�B�T�T�F�S���#�F�X�F�S�U�V�O�H�T-
grundlagen und Leitlinien

Gaskets �&�1�%�.
Fittings PE, PVC-U

LNE Laboratoire Nationale d‘ Essais Pipes PVC-U
LR Lloyd's Register of Shipping �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�TABS, PE100, PVC-U, PVC-C, PP-H
NAMSA North American Science Associates Gaskets �&�1�%�.�
 �'�,�.�
 �1�5�'�&
�/�, �/�J�Q�Q�P�O �,�B�J�K�J �,�Z�P�L�B�J �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�TABS, PB, PE, PP, PVC-C, PVC-U
NSF National Sanitary Foundation
�±�7�(�8 �"�V�T�U�S�J�B�O �"�T�T�P�D�J�B�U�J�P�O �G�P�S �(�B�T �B�O�E �8�B�U�F�SGaskets �&�1�%�.

�1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�T�1�&�
 �1�1�
 �1�7�%�'
PZH Panstwowy Zaklad Higieny Fittings, valves ABS, PP-H, PVC-U
RINA Registro Italiano Navale �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�TABS, PE100, PP-H, PVC-C, PVC-U
RMROS Russian Maritime Register of Shipping �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�TABS, PE100, PVC-C, PVC-U
RTN �3�0�4�5�&�$�)�/�"�%�;�0�3 �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�T�"�#�4�
 �1�#�
 �1�&�
 �1�1�
 �1�7�$���$�
 �1�7�$���6�
 �1�7�%�'
�4�7�(�8 �4�X�J�T�T �"�T�T�P�D�J�B�U�J�P�O �G�P�S �(�B�T �B�O�E �8�B�U�F�SGaskets �&�1�%�.

Fittings, valves PB, PE, PP
TSSA Technical Standards & Safety Authority �1�J�Q�F�T�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�TPVC-U, PVC-C, PP-H
�8�3�"�4 �8�B�U�F�S �3�F�H�V�M�B�U�J�P�O�T �"�E�W�J�T�P�S�Z �4�D�I�F�N�F 

�8�B�U�F�S �#�Z�F�M�B�X�T �4�D�I�F�N�F
Gaskets �&�1�%�.
�1�J�Q�F�T�
 �Ì�U�U�J�O�H�T ABS, PE, PVC-U, PVC-C

�"�C�C�S�F�W�J�B�U�J�P�O�T �P�G �B�Q�Q�S�P�W�B�M�T �	�F�E�J�U�J�P�O�� �+�V�M�Z ���������
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3.2	 Standards and guidelines

3.2.1	 Relevant standards and standards met for valves

Standard Name

ISO 9393-2 Thermoplastics valves for industrial applications - Pressure test methods 
and requirements - Part 2: Test conditions and basic requirements

ISO 9393-1 Thermoplastics valves for industrial applications - Pressure test methods 
and requirements - Part 1: General

�*�4�0 �������������� Graphical symbols for diagrams - Part 8: Valves and dampers
EN ISO 5211 Industrial valves - Part-turn actuator attachments
�&�/ �*�4�0 ���������� Industrial valves - Ball valves of thermoplastic materials
�&�/ �*�4�0 ���������� �*�O�E�V�T�U�S�J�B�M �W�B�M�W�F�T �� �#�V�U�U�F�S�Í�Z �W�B�M�W�F�T �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D �N�B�U�F�S�J�B�M�T
�&�/ �*�4�0 ���������� Industrial valves - Check valves of thermoplastic materials
�&�/ �*�4�0 ���������� �*�O�E�V�T�U�S�J�B�M �W�B�M�W�F�T �� �%�J�B�Q�I�S�B�H�N �W�B�M�W�F�T �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D �N�B�U�F�S�J�B�M�T
�&�/ �*�4�0 ���������� Industrial valves - Gate valves of thermoplastic materials
EN ISO 21787 Industrial valves - Valves of thermoplastic materials
EN 593 �*�O�E�V�T�U�S�J�B�M �W�B�M�W�F�T �� �.�F�U�B�M�M�J�D �C�V�U�U�F�S�Í�Z �W�B�M�W�F�T
�&�/ �������������� Industrial valves - Testing of metallic valves - Part 2: Tests, test procedu-

res and acceptance criteria - Supplementary requirements
�&�/ �������������� Industrial valves - Testing of metallic valves - Part 1: Pressure tests, test 

procedures and acceptance criteria - Mandatory requirements
�&�/ �������������� Industrial valves - Shell design strength - Part 2: Calculation method for 

steel valve shells
EN 13774 �7�B�M�W�F�T �G�P�S �H�B�T �E�J�T�U�S�J�C�V�U�J�P�O �T�Z�T�U�F�N�T �X�J�U�I �N�B�Y�J�N�V�N �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F 

�M�F�T�T �U�I�B�O �P�S �F�R�V�B�M �U�P ���� �C�B�S �� �1�F�S�G�P�S�N�B�O�D�F �S�F�R�V�J�S�F�N�F�O�U�T
EN 14141 Valves for natural gas transportation in piping systems - Performance 

requirements and tests
EN 15389 Industrial valves - Performance characteristics of thermoplastic valves 

when used as construction products
�"�4�.�& �# ���������� Face-to-face and end-to-end dimensions of valves
�%�*�/ ������������ �'�B�D�F���U�P���G�B�D�F �B�O�E �D�F�O�U�F�S���U�P���G�B�D�F �E�J�N�F�O�T�J�P�O�T �P�G �W�B�M�W�F�T�� �7�B�M�W�F�T �X�J�U�I �J�O�U�F�S�O�B�M 

thread connection
�%�*�/ ������������ �0�W�F�S�B�M�M �M�F�O�H�U�I�T �P�G �W�B�M�W�F�T�� �7�B�M�W�F�T �X�J�U�I �Q�J�Q�F �V�O�J�P�O �D�P�O�O�F�D�U�J�P�O�T
�%�*�/ ������������ �5�F�D�I�O�J�D�B�M �D�P�O�E�J�U�J�P�O�T �P�G �E�F�M�J�W�F�S�Z �G�P�S �W�B�M�W�F�T�� �7�B�M�W�F�T �G�P�S �Q�P�U�B�C�M�F �X�B�U�F�S 

service, requirements and testing
�%�*�/ ������������ Technical conditions of delivery of valves - Valves for gas installations and 

gas piping systems - Requirements and tests
�%�*�/ ������������ �5�F�D�I�O�J�D�B�M �E�F�M�J�W�F�S�Z �D�P�O�E�J�U�J�P�O�T �G�P�S �W�B�M�W�F�T�� �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E �N�F�U�I�P�E�T �P�G 

�U�F�T�U �G�P�S �W�B�M�W�F�T �G�P�S �V�T�F �X�J�U�I �Í�B�N�N�B�C�M�F �M�J�R�V�J�E�T
�%�*�/ �������� Valves for drinking water installations on private premises - Anti-vacuum 

�W�B�M�W�F �U�Z�Q�F�T �% �B�O�E �& �� �3�F�R�V�J�S�F�N�F�O�U�T �B�O�E �U�F�T�U�T
�%�*�/ ������������ �'�J�U�U�J�O�H�T �G�P�S �E�P�N�F�T�U�J�D �J�O�T�U�B�M�M�B�U�J�P�O�� �O�P�O�G�F�S�S�P�V�T �N�F�U�B�M �V�O�J�P�O �O�V�U�T
�%�*�/ �������� Stop valves for domestic water supply - Piston type gate valves - PN 10
�%�*�/ �������� Stopvalves for domestic water supply - Two-way valves - Vertical bonnet 

�U�Z�Q�F �1�/ ������ �4�U�S�B�J�H�I�U �Q�B�U�U�F�S�O �H�M�P�C�F �W�B�M�W�F�� �5�F�D�I�O�J�D�B�M �S�V�M�F �P�G �U�I�F �%�7�(�8 �� 
�$�B�V�U�J�P�O�� �"�Q�Q�M�J�F�T �J�O �D�P�O�O�F�D�U�J�P�O �X�J�U�I �%�*�/ �&�/ ��������

�%�*�/ ������������ Gas stop valves for domestic gas installations up to 5 bar - Requirements 
and tests

�%�*�/ ������������ �)�J�H�I���E�F�O�T�J�U�Z �Q�P�M�Z�F�U�I�Z�M�F�O�F �	�)�%�1�&�
 �W�B�M�W�F�T�� �U�B�Q�Q�J�O�H �W�B�M�W�F�T�� �S�F�R�V�J�S�F�N�F�O�U�T 
and test

�%�*�/ ���������� Fittings for the food, chemical and pharmaceutical industries - Clamp 
connections for stainless steel tubes - Fusion type

�%�*�/ �������������� �$�I�F�N�J�D�B�M �B�Q�Q�B�S�B�U�V�T �� �%�P�D�V�N�F�O�U�B�U�J�P�O �J�O �U�I�F �M�J�G�F �D�Z�D�M�F �P�G �Q�S�P�D�F�T�T �Q�M�B�O�U�T 
- Part 4: Graphical symbols of valves, pipe and actuators

�+�*�4 �# �������� Face-to-face and end-to-end dimensions of valves
�+�*�4 �# �������� General rules for inspection of valves

Standards for valves (edition: 
July 2015)
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Plastic Piping MaterialsApprovals and Standards

3.2.2	 Relevant standards and guidelines for �anges

Standard Name

ISO 5752 �.�F�U�B�M �W�B�M�W�F�T �G�P�S �V�T�F �J�O �Í�B�O�H�F�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �'�B�D�F���U�P���G�B�D�F �B�O�E �D�F�O�U�F�S���U�P��
face dimensions

ISO 7005-3 �.�F�U�B�M�M�J�D �Í�B�O�H�F�T �� �1�B�S�U ���� �$�P�Q�Q�F�S �B�M�M�P�Z �B�O�E �D�P�N�Q�P�T�J�U�F �Í�B�O�H�F�T
ISO 7005-2 �.�F�U�B�M�M�J�D �Í�B�O�H�F�T �� �1�B�S�U ���� �$�B�T�U �J�S�P�O �Í�B�O�H�F�T
ISO 7005-1 �1�J�Q�F �Í�B�O�H�F�T �� �1�B�S�U ���� �4�U�F�F�M �Í�B�O�H�F�T �G�P�S �J�O�E�V�T�U�S�J�B�M �B�O�E �H�F�O�F�S�B�M �T�F�S�W�J�D�F 

piping systems
ISO 7483 �%�J�N�F�O�T�J�P�O�T �P�G �H�B�T�L�F�U�T �G�P�S �V�T�F �X�J�U�I �Í�B�O�H�F�T �U�P �*�4�0 ��������
ISO 7483 
Technical 
Corrigendum 1 

�%�J�N�F�O�T�J�P�O�T �P�G �H�B�T�L�F�U�T �G�P�S �V�T�F �X�J�U�I �Í�B�O�H�F�T �U�P �*�4�0 ���������� �5�F�D�I�O�J�D�B�M 
Corrigendum 1

ISO 8483 Plastics piping systems for pressure and non-pressure drainage and 
sewerage - Glass-reinforced thermosetting plastics (GRP) systems based 
on unsaturated polyester (UP) resin - Test methods to prove the design of 
�C�P�M�U�F�E �Í�B�O�H�F �K�P�J�O�U�T

�*�4�0 ��������  �5�I�F�S�N�P�Q�M�B�T�U�J�D�T �Q�J�Q�F �G�P�S �Í�V�J�E�T �V�O�E�F�S �Q�S�F�T�T�V�S�F �� �.�B�U�J�O�H �E�J�N�F�O�T�J�P�O�T �P�G 
�Í�B�O�H�F �B�E�B�Q�U�F�S�T �B�O�E �M�P�P�T�F �C�B�D�L�J�O�H �Í�B�O�H�F�T

EN ISO 10931 Plastics piping systems for industrial applications - Poly(vinylidene 
�Í�V�P�S�J�E�F�
 �	�1�7�%�'�
 �� �4�Q�F�D�J�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T �B�O�E �U�I�F �T�Z�T�U�F�N

EN ISO 15493 Plastics piping systems for industrial applications - Acrylonitrile-butadie-
ne-styrene (ABS), unplasticized poly(vinyl chloride) (PVC-U) and chlorina-
�U�F�E �Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �� �4�Q�F�D�J�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T �B�O�E �U�I�F 
system - Metric series

EN ISO 15494 Plastics piping systems for industrial applications - Polybutene (PB), 
�Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
 �B�O�E �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �	�1�1�
 �� �4�Q�F�D�J�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T 
and the system - Metric series

EN 558+A1 Industrial valves - Face-to-face and center-to-face dimensions of metal 
�W�B�M�W�F�T �G�P�S �V�T�F �J�O �Í�B�O�H�F�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �1�/ �B�O�E �$�M�B�T�T �E�F�T�J�H�O�B�U�F�E �W�B�M�W�F�T

EN 1092-1+A1 �$�J�S�D�V�M�B�S �Í�B�O�H�F�T �G�P�S �Q�J�Q�F�
 �W�B�M�W�F�T�
 �Ì�U�U�J�O�H�T �B�O�E �B�D�D�F�T�T�P�S�J�F�T�
 �1�/ �E�F�T�J�H�O�B�U�F�E 
�r �1�B�S�U ���� �4�U�F�F�M �Í�B�O�H�F�T

EN 1092-2 �'�M�B�O�H�F�T �B�O�E �U�I�F�J�S �K�P�J�O�U�T �� �$�J�S�D�V�M�B�S �Í�B�O�H�F�T �G�P�S �Q�J�Q�F�
 �W�B�M�W�F�T�
 �Ì�U�U�J�O�H�T �B�O�E 
�B�D�D�F�T�T�P�S�J�F�T�
 �1�/ �E�F�T�J�H�O�B�U�F�E �� �1�B�S�U ���� �$�B�T�U �J�S�P�O �Í�B�O�H�F�T

EN 1514-8 �'�M�B�O�H�F�T �B�O�E �U�I�F�J�S �K�P�J�O�U�T �� �%�J�N�F�O�T�J�P�O�T �P�G �H�B�T�L�F�U�T �G�P�S �1�/���E�F�T�J�H�O�B�U�F�E 
�Í�B�O�H�F�T �1�B�S�U ���� �1�P�M�Z�N�F�S�J�D �0���S�J�O�H �H�B�T�L�F�U�T �G�P�S �H�S�P�P�W�F�E �Í�B�O�H�F�T

EN 1515-1 Flanges and their joints - Bolting - Part 1: Selection of bolting
EN 1759-3 �'�M�B�O�H�F�T �B�O�E �U�I�F�J�S �K�P�J�O�U�T �� �$�J�S�D�V�M�B�S �Í�B�O�H�F�T �G�P�S �Q�J�Q�F�
 �W�B�M�W�F�T�
 �Ì�U�U�J�O�H�T �B�O�E 

�B�D�D�F�T�T�P�S�J�F�T�
 �$�M�B�T�T �E�F�T�J�H�O�B�U�F�E�� �� �1�B�S�U ���� �$�P�Q�Q�F�S �B�M�M�P�Z �Í�B�O�H�F�T
EN 1759-1 �'�M�B�O�H�F�T �B�O�E �U�I�F�J�S �K�P�J�O�U�T �� �$�J�S�D�V�M�B�S �Í�B�O�H�F�T �G�P�S �Q�J�Q�F�
 �W�B�M�W�F�T�
 �Ì�U�U�J�O�H�T �B�O�E 

�B�D�D�F�T�T�P�S�J�F�T�
 �$�M�B�T�T �E�F�T�J�H�O�B�U�F�E �� �1�B�S�U ���� �4�U�F�F�M �Í�B�O�H�F�T�
 �/�1�4 ������ �U�P ����
�"�4�.�& �#�������� �1�J�Q�F �Í�B�O�H�F�T �B�O�E �Í�B�O�H�F�E �Ì�U�U�J�O�H�T�� �/�1�4 ������ �U�I�S�P�V�H�I �/�1�4 ���� �N�F�U�S�J�D���J�O�D�I 

standard
�"�4�5�. �%�������� �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �N�B�D�I�J�O�F �N�B�E�F �o�Ì�C�F�S�H�M�B�T�T�p �	�H�M�B�T�T���Ì�C�F�S���S�F�J�O-

�G�P�S�D�F�E �U�I�F�S�N�P�T�F�U�U�J�O�H �S�F�T�J�O�
 �Í�B�O�H�F�T
�"�4�5�. �%�������� �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �D�P�O�U�B�D�U �N�P�M�E�F�E �o�Ì�C�F�S�H�M�B�T�T�p �	�H�M�B�T�T���Ì�C�F�S���S�F�J�O-

�G�P�S�D�F�E �U�I�F�S�N�P�T�F�U�U�J�O�H �S�F�T�J�O�
 �Í�B�O�H�F�T
BS 10:2009 �4�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �Í�B�O�H�F�T �B�O�E �C�P�M�U�J�O�H �G�P�S �Q�J�Q�F�
 �W�B�M�W�F�T �B�O�E �Ì�U�U�J�O�H�T
�#�4 ���������������������������$�J�S�D�V�M�B�S �Í�B�O�H�F�T �G�P�S �Q�J�Q�F�
 �W�B�M�W�F�T �B�O�E �Ì�U�U�J�O�H�T �	�$�M�B�T�T �E�F�T�J�H�O�B�U�F�E�
�� �4�U�F�F�M�
 �D�B�T�U 

�J�S�P�O �B�O�E �D�P�Q�Q�F�S �B�M�M�P�Z �Í�B�O�H�F�T�� �4�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �D�B�T�U �J�S�P�O �Í�B�O�H�F�T
�%�*�/ �������������� �1�J�Q�F �Ì�U�U�J�O�H�T �B�O�E �K�P�J�O�U �B�T�T�F�N�C�M�J�F�T �G�P�S �Q�P�M�Z�C�V�U�F�O�F �Q�S�F�T�T�V�S�F �Q�J�Q�F �� 

�5�Z�Q�F�{�1�#�{������ �� �1�B�S�U ���� �%�J�N�F�O�T�J�P�O�T �P�G �C�V�T�I�J�O�H�T�
 �Í�B�O�H�F�T �B�O�E �T�F�B�M�J�O�H 
elements for socket fusioning

�%�*�/ �������������� �1�J�Q�F �K�P�J�O�U�T �B�O�E �U�I�F�J�S �F�M�F�N�F�O�U�T �P�G �H�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O�T 
�� �1�B�S�U ���� �#�V�T�I�J�O�H�T�
 �Í�B�O�H�F�T�
 �Í�B�O�H�F�E �B�O�E �C�V�U�U �K�P�J�O�U�T�� �H�F�O�F�S�B�M �R�V�B�M�J�U�Z 
requirements and test methods

�%�*�/ �������������� �(�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
 �Q�J�Q�F �Ì�U�U�J�O�H�T �B�O�E �K�P�J�O�U 
�B�T�T�F�N�C�M�J�F�T�� �D�P�M�M�B�S�T�
 �Í�B�O�H�F�T�
 �K�P�J�O�U �S�J�O�H�T�
 �E�J�N�F�O�T�J�P�O�T

�%�*�/ �������������� �$�I�F�N�J�D�B�M �B�Q�Q�B�S�B�U�V�T �� �%�P�D�V�N�F�O�U�B�U�J�P�O �J�O �U�I�F �M�J�G�F �D�Z�D�M�F �P�G �Q�S�P�D�F�T�T �Q�M�B�O�U�T 
- Part 4: Graphical symbols of valves, pipe and actuators

�%�*�/ ���������� �7�B�D�V�V�N �U�F�D�I�O�P�M�P�H�Z�� �R�V�J�D�L �S�F�M�F�B�T�F �D�P�V�Q�M�J�O�H�T�� �D�M�B�N�Q�F�E �U�Z�Q�F �D�P�V�Q�M�J�O�H�T

Standards for �anges (edition: 
July 2015)
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Approvals and Standards

Standard Name

�%�*�/ ���������� �7�B�D�V�V�N �U�F�D�I�O�P�M�P�H�Z�� �Í�B�O�H�F�T�� �E�J�N�F�O�T�J�P�O�T
�%�7�4 ������������ Calculation of thermoplastic tanks and apparatuses - Flanged joints
�%�7�4 ������������ 
Supplement 4

�$�B�M�D�V�M�B�U�J�P�O �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D �U�B�O�L�T �B�O�E �B�Q�Q�B�S�B�U�V�T�F�T �� �'�V�T�J�P�O�F�E �Í�B�O�H�F�T�
 
fusioned collars - Constructive details

�%�7�4 ������������ 
Supplement 3

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �'�M�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T�� �%�F�T�D�S�J�Q�U�J�P�O�
 �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E 
assembly

�+�*�4 �# ��������  �4�U�F�F�M �Q�J�Q�F �Í�B�O�H�F�T
�+�*�4 �# ��������  �$�B�T�U �J�S�P�O �Q�J�Q�F �Í�B�O�H�F�T

3.2.3	 Relevant standards for threads

Standard Name

ISO 7-1 Pipe threads where pressure-tight joints are made on the threads - Part 1: 
�%�J�N�F�O�T�J�P�O�T�
 �U�P�M�F�S�B�O�D�F�T �B�O�E �E�F�T�J�H�O�B�U�J�P�O

ISO 7-2 �1�J�Q�F �U�I�S�F�B�E�T �X�I�F�S�F �Q�S�F�T�T�V�S�F���U�J�H�I�U �K�P�J�O�U�T �B�S�F �N�B�E�F �P�O �U�I�F �U�I�S�F�B�E�T �� �1�B�S�U�{���� 
�7�F�S�J�Ì�D�B�U�J�P�O �C�Z �N�F�B�O�T �P�G �M�J�N�J�U �H�B�V�H�F�T

�*�4�0 �������� �*�4�0 �H�F�O�F�S�B�M �Q�V�S�Q�P�T�F �T�D�S�F�X �U�I�S�F�B�E�T �� �#�B�T�J�D �Q�S�P�Ì�M�F �� �1�B�S�U ���� �.�F�U�S�J�D �T�D�S�F�X 
threads

ISO 1502 ISO general-purpose metric screw threads - Gauges and gauging
EN ISO 228-1 Pipe threads where pressure-tight joints are not made on the threads - 

�1�B�S�U�{�� �� �%�J�N�F�O�T�J�P�O�T�
 �U�P�M�F�S�B�O�D�F�T �B�O�E �E�F�T�J�H�O�B�U�J�P�O
EN ISO 228-2 Pipe threads where pressure-tight joints are not made on the threads - 

�1�B�S�U ���� �7�F�S�J�Ì�D�B�U�J�P�O �C�Z �N�F�B�O�T �P�G �M�J�N�J�U �H�B�V�H�F�T
EN ISO 228-1 
addendum 1 

Pipe threads where pressure-tight joints are not made on the threads - 
�1�B�S�U ���� �%�J�N�F�O�T�J�P�O�T�
 �U�P�M�F�S�B�O�D�F�T �B�O�E �E�F�T�J�H�O�B�U�J�P�O�� �-�J�N�J�U�T �P�G �T�J�[�F

�&�/ �������������� Pipe threads where pressure tight joints are made on the threads - Part 1: 
�5�B�Q�F�S �F�Y�U�F�S�O�B�M �U�I�S�F�B�E�T �B�O�E �Q�B�S�B�M�M�F�M �J�O�U�F�S�O�B�M �U�I�S�F�B�E�T �� �%�J�N�F�O�T�J�P�O�T�
 
tolerances and designation

�&�/ ��������������  Pipes threads where pressure tight joints are made on the threads - 
�1�B�S�U�{���� �7�F�S�J�Ì�D�B�U�J�P�O �C�Z �N�F�B�O�T �P�G �M�J�N�J�U �H�B�V�H�F�T

ASME B1.20.1 Pipe Threads, general purpose, inch
ASTM F1498 �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �U�B�Q�F�S �Q�J�Q�F �U�I�S�F�B�E�T �����‹ �G�P�S �U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�J�Q�F 

�B�O�E �Ì�U�U�J�O�H�T
BS 21:1985 �4�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �Q�J�Q�F �U�I�S�F�B�E�T �G�P�S �U�V�C�F�T �B�O�E �Ì�U�U�J�O�H�T �X�I�F�S�F �Q�S�F�T�T�V�S�F���U�J�H�I�U 

joints are made on the threads
�%�*�/ ����������  �*�4�0 �N�F�U�S�J�D �U�S�B�Q�F�[�P�J�E�B�M �T�D�S�F�X �U�I�S�F�B�E�� �1�S�P�Ì�M�F�T
�%�*�/ ����������  �*�4�0 �N�F�U�S�J�D �U�S�B�Q�F�[�P�J�E�B�M �T�D�S�F�X �U�I�S�F�B�E�� �(�F�O�F�S�B�M �Q�M�B�O
�%�*�/ ����������  �*�4�0 �N�F�U�S�J�D �U�S�B�Q�F�[�P�J�E�B�M �T�D�S�F�X �U�I�S�F�B�E�� �"�M�M�P�X�B�O�D�F�T �B�O�E �U�P�M�F�S�B�O�D�F�T �G�P�S 

trapezoidal screw threads of general purpose
�%�*�/ ���������� �*�4�0 �N�F�U�S�J�D �U�S�B�Q�F�[�P�J�E�B�M �T�D�S�F�X �U�I�S�F�B�E�� �/�P�N�J�O�B�M �E�J�N�F�O�T�J�P�O�T
�%�*�/ ����������  �*�4�0 �N�F�U�S�J�D �U�S�B�Q�F�[�P�J�E�B�M �T�D�S�F�X �U�I�S�F�B�E�T�� �-�J�N�J�U�J�O�H �T�J�[�F�T �G�P�S �O�V�U �U�I�S�F�B�E�T 

�G�S�P�N�{�� �U�P ������ �N�N �O�P�N�J�O�B�M �E�J�B�N�F�U�F�S
�%�*�/ ����������  �*�4�0 �N�F�U�S�J�D �U�S�B�Q�F�[�P�J�E�B�M �T�D�S�F�X �U�I�S�F�B�E�T�� �-�J�N�J�U�J�O�H �T�J�[�F�T �G�P�S �O�V�U �U�I�S�F�B�E�T 

�G�S�P�N�{������ �U�P ������ �N�N �O�P�N�J�O�B�M �E�J�B�N�F�U�F�S
�%�*�/ ����������  �*�4�0 �N�F�U�S�J�D �U�S�B�Q�F�[�P�J�E�B�M �T�D�S�F�X �U�I�S�F�B�E�T�� �-�J�N�J�U�J�O�H �T�J�[�F�T �G�P�S �C�P�M�U �U�I�S�F�B�E�T 

�G�S�P�N�{�� �U�P ������ �N�N �O�P�N�J�O�B�M �E�J�B�N�F�U�F�S
�%�*�/ ����������  �*�4�0 �N�F�U�S�J�D �U�S�B�Q�F�[�P�J�E�B�M �T�D�S�F�X �U�I�S�F�B�E�T�� �-�J�N�J�U�J�O�H �T�J�[�F�T �G�P�S �C�P�M�U �U�I�S�F�B�E�T 

�G�S�P�N�{������ �U�P ������ �N�N �O�P�N�J�O�B�M �E�J�B�N�F�U�F�S
�%�*�/ ����������  �*�4�0 �N�F�U�S�J�D �U�S�B�Q�F�[�P�J�E�B�M �T�D�S�F�X �U�I�S�F�B�E�T�� �H�B�V�H�J�O�H �P�G �F�Y�U�F�S�O�B�M �B�O�E �J�O�U�F�S�O�B�M 

�U�I�S�F�B�E�T�� �H�B�V�H�F �E�J�N�F�O�T�J�P�O�T �B�O�E �E�F�T�J�H�O �G�F�B�U�V�S�F�T
�%�*�/ ����������  �(�F�O�F�S�B�M �Q�V�S�Q�P�T�F �L�O�V�D�L�M�F �U�I�S�F�B�E�T �� �1�B�S�U ���� �1�S�P�Ì�M�F�T�
 �O�P�N�J�O�B�M �T�J�[�F�T
�%�*�/ ����������  �(�F�O�F�S�B�M �Q�V�S�Q�P�T�F �L�O�V�D�L�M�F �U�I�S�F�B�E�T �� �1�B�S�U ���� �%�F�W�J�B�U�J�P�O�T �B�O�E �U�P�M�F�S�B�O�D�F�T
�%�*�/ ����������  �.�F�U�S�J�D �C�V�U�U�S�F�T�T �U�I�S�F�B�E�T�� �U�I�S�F�B�E �Q�S�P�Ì�M�F�T
�%�*�/ ����������  �.�F�U�S�J�D �C�V�U�U�S�F�T�T �U�I�S�F�B�E�T�� �H�F�O�F�S�B�M �Q�M�B�O
�%�*�/ ���������� �.�F�U�S�J�D �C�V�U�U�S�F�T�T �U�I�S�F�B�E�T�� �E�F�W�J�B�U�J�P�O�T �B�O�E �U�P�M�F�S�B�O�D�F�T
�%�*�/ ������������  �4�U�V�E �F�O�E�T �B�O�E �Q�P�S�U�T �P�G �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�T �B�O�E �Q�M�V�H �T�D�S�F�X�T �� �1�B�S�U ���� 

�%�J�N�F�O�T�J�P�O�T �G�P�S �Q�J�Q�F �U�I�S�F�B�E
�%�*�/ ����������  �4�U�F�F�M �D�P�O�E�V�J�U �U�I�S�F�B�E�� �%�J�N�F�O�T�J�P�O�T

Standards for threads (edition: 
July 2015)
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Plastic Piping MaterialsApprovals and Standards

Standard Name

�%�*�/ �������������� �$�I�F�N�J�D�B�M �B�Q�Q�B�S�B�U�V�T �� �%�P�D�V�N�F�O�U�B�U�J�P�O �J�O �U�I�F �M�J�G�F �D�Z�D�M�F �P�G �Q�S�P�D�F�T�T �Q�M�B�O�U�T 
- Part 4: Graphical symbols of valves, pipe and actuators

�+�*�4 �, �������� �6�O�Q�M�B�T�U�J�D�J�[�F�E �Q�P�M�Z �	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���6�
 �Q�J�Q�F �Ì�U�U�J�O�H�T �G�P�S �X�B�U�F�S �T�V�Q�Q�M�Z

3.2.4	 Relevant standards for pipe and �ttings made of ABS

Standard Name

ISO 727-1 Fittings made from unplasticized poly(vinyl chloride) (PVC-U), chlorinated 
�Q�P�M�Z �	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �P�S �B�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F���T�U�Z�S�F�O�F �	�"�#�4�
 �X�J�U�I 
plain sockets for pipe under pressure - Part 1: Metric series

ISO 727-2 Fittings made from unplasticized poly(vinyl chloride) (PVC-U), chlorinated 
�Q�P�M�Z �	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �P�S �B�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F���T�U�Z�S�F�O�F �	�"�#�4�
 �X�J�U�I 
plain sockets for pipe under pressure - Part 2: Inch-based series

ISO 8283-4 �1�M�B�T�U�J�D�T �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �� �%�J�N�F�O�T�J�P�O�T �P�G �T�P�D�L�F�U�T �B�O�E �T�Q�J�H�P�U�T �G�P�S 
�E�J�T�D�I�B�S�H�F �T�Z�T�U�F�N�T �J�O�T�J�E�F �C�V�J�M�E�J�O�H�T �� �1�B�S�U ���� �"�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F��
styrene (ABS)

EN ISO 15493 Plastics piping systems for industrial applications - Acrylonitrile-
butadiene-styrene (ABS), unplasticized poly(vinyl chloride) (PVC-U) and 
�D�I�M�P�S�J�O�B�U�F�E �Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �� �4�Q�F�D�J�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T 
and the system - Metric series

�"�4�5�. �%�������� �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �S�J�H�J�E �B�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F���T�U�Z�S�F�O�F �	�"�#�4�
 
�N�B�U�F�S�J�B�M�T �G�P�S �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T

�#�4 ���������������������� �"�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F���T�U�Z�S�F�O�F �	�"�#�4�
 �Q�S�F�T�T�V�S�F �Q�J�Q�F�� �4�Q�F�D�J�Ì�D�B�U�J�P�O
�#�4 ���������������������� �"�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F���T�U�Z�S�F�O�F �	�"�#�4�
 �Ì�U�U�J�O�H�T �G�P�S �V�T�F �X�J�U�I �"�#�4 �Q�S�F�T�T�V�S�F 

�Q�J�Q�F�� �4�Q�F�D�J�Ì�D�B�U�J�P�O
�%�*�/ �������������� �$�I�F�N�J�D�B�M �B�Q�Q�B�S�B�U�V�T �� �%�P�D�V�N�F�O�U�B�U�J�P�O �J�O �U�I�F �M�J�G�F �D�Z�D�M�F �P�G �Q�S�P�D�F�T�T �Q�M�B�O�U�T 

- Part 4: Graphical symbols of valves, pipe and actuators
�%�7�4 ������������  �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O�
 �T�U�S�V�D�U�V�S�F �B�O�E �J�O�T�U�B�M�M�B-

tion of two-pipe systems

3.2.5	 Relevant standards and guidelines for pipe and �ttings made of 
PE

Standard Name

ISO 3458 �1�M�B�T�U�J�D�T �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �� �.�F�D�I�B�O�J�D�B�M �K�P�J�O�U�T �C�F�U�X�F�F�O �Ì�U�U�J�O�H�T �B�O�E �Q�S�F�T�T�V�S�F 
pipe - Test method for leak-tightness under internal pressure

ISO 3459 �1�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �� �.�F�D�I�B�O�J�D�B�M �K�P�J�O�U�T �C�F�U�X�F�F�O �Ì�U�U�J�O�H�T �B�O�E �Q�S�F�T�T�V�S�F 
pipe - Test method for leak-tightness under negative pressure

ISO 3501 �1�M�B�T�U�J�D�T �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �� �.�F�D�I�B�O�J�D�B�M �K�P�J�O�U�T �C�F�U�X�F�F�O �Ì�U�U�J�O�H�T �B�O�E �Q�S�F�T�T�V�S�F 
pipe - Test method for resistance to pull-out under constant longitudinal 
force

ISO 3503 �1�M�B�T�U�J�D�T �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �� �.�F�D�I�B�O�J�D�B�M �K�P�J�O�U�T �C�F�U�X�F�F�O �Ì�U�U�J�O�H�T �B�O�E �Q�S�F�T�T�V�S�F 
pipe - Test method for leak-tightness under internal pressure of assem-
blies subjected to bending

ISO 4437-1 Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 1: General

ISO 4437-2 Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 2: Pipes

ISO 4437-3 Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 3: Fittings

ISO 4437-4 Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 4: Valves

ISO 4437-5 Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 5: Fitness for purpose of the system

�*�4�0 �������� �1�&���N�F�U�B�M �B�O�E �1�1���N�F�U�B�M �B�E�B�Q�U�P�S �Ì�U�U�J�O�H�T �G�P�S �Q�J�Q�F �G�P�S �Í�V�J�E�T �V�O�E�F�S �Q�S�F�T�T�V�S�F 
�� �%�F�T�J�H�O �M�F�O�H�U�I�T �B�O�E �T�J�[�F �P�G �U�I�S�F�B�E�T �� �.�F�U�S�J�D �T�F�S�J�F�T

�*�4�0���5�4 ���������� �1�P�M�Z�F�U�I�Z�M�F�O�F �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �G�P�S �U�I�F �T�V�Q�Q�M�Z �P�G �H�B�T�F�P�V�T �G�V�F�M�T �� �$�P�E�F �P�G 
practice for design, handling and installation

�*�4�0 �������������� �1�M�B�T�U�J�D�T �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �� �&�R�V�J�Q�N�F�O�U �G�P�S �G�V�T�J�P�O�J�O�H �K�P�J�O�U�J�O�H �Q�P�M�Z�F�U�I�Z�M�F�O�F 
systems - Part 3: Operator's badge

Standards for pipe and �ttings 
made of ABS (edition: July 2015)

Standards for pipe and �ttings 
made of PE (edition: July 2015)
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Approvals and Standards

Standard Name

�*�4�0 ���������� �1�M�B�T�U�J�D �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �� �.�F�D�I�B�O�J�D�B�M �D�P�N�Q�S�F�T�T�J�P�O �K�P�J�O�U�T �G�P�S �Q�P�M�Z�F�U�I�Z�M�F�O�F 
pressure pipe in the water supply

EN ISO 15494 Plastics piping systems for industrial applications - Polybutene (PB), 
�Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
 �B�O�E �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �	�1�1�
 �� �4�Q�F�D�J�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T 
and the system - Metric series

EN 12201-1 Plastics piping systems for water supply - Polyethylene (PE) - Part 1: 
General

EN 12201-2+A1 Plastics piping systems for water supply - Polyethylene (PE) - Part 2: 
Pipes

EN 12201-3+A1 Plastics piping systems for water - Polyethylene (PE) - Part 3: Fittings
EN 12201-4 Plastics piping systems for water supply - Polyethylene (PE) - Part 4: 

Valves
EN 12201-5 Plastics piping systems for water supply, and for drainage and sewerage 

under pressure - Polyethylene (PE) - Part 5: Fitness for purpose of the 
system

EN 1555-1 Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 1: General

EN 1555-2 Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 2: Pipes

EN 1555-3+A1 Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 3: Fittings

EN 1555-4 Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 4: Valves

EN 1555-5 Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 5: Fitness for purpose of the system

EN 12007-2 �(�B�T �J�O�G�S�B�T�U�S�V�D�U�V�S�F �� �1�J�Q�J�O�H �T�Z�T�U�F�N�T �G�P�S �N�B�Y�J�N�V�N �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F �V�Q 
�U�P �B�O�E �J�O�D�M�V�E�J�O�H ���� �C�B�S �� �1�B�S�U ���� �(�F�O�F�S�B�M �G�V�O�D�U�J�P�O�B�M �S�F�R�V�J�S�F�N�F�O�U�T�� �(�F�S�N�B�O 
version EN 12007-1:2012

�$�&�/���5�4 ��������������Plastics piping systems for water supply, and for drainage and sewerage 
under pressure - Polyethylene (PE) - Part 7: Guidance for the assessment 
of conformity

�$�&�/���5�4 ������������ Plastics piping systems for the supply of gaseous fuels - Polyethylene (PE) 
- Part 7: Guidance for assessment of conformity

�"�4�5�. �%�������� �4�U�B�O�E�B�S�E �Q�S�B�D�U�J�D�F �G�P�S �I�F�B�U �G�V�T�J�P�O �K�P�J�O�J�O�H �P�G �Q�P�M�Z�P�M�F�Ì�O �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T
�"�4�5�. �%�������� �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �C�V�U�U �I�F�B�U �G�V�T�J�P�O �Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
 �Q�M�B�T�U�J�D 

�Ì�U�U�J�O�H�T �G�P�S �Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
 �Q�M�B�T�U�J�D �Q�J�Q�F �B�O�E �U�V�C�J�O�H
�%�*�/ ������������  �)�J�H�I���E�F�O�T�J�U�Z �Q�P�M�Z�F�U�I�Z�M�F�O�F �	�)�%�1�&�
 �W�B�M�W�F�T�� �U�B�Q�Q�J�O�H �W�B�M�W�F�T�� �S�F�R�V�J�S�F�N�F�O�U�T 

and test
�%�*�/ ��������  �1�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
 �� �1�J�Q�F�T �1�& �����
 �1�& ������ �� �%�J�N�F�O�T�J�P�O�T
�%�*�/ �������� Polyethylene (PE) pipe - PE 80, PE 100 - General quality requirements, 

testing
�%�*�/ ��������  Pressure piping systems made from thermoplastics materials - Metal and 

�Q�M�B�T�U�J�D�T �D�P�N�Q�S�F�T�T�J�P�O �Ì�U�U�J�O�H�T �G�P�S �Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
 �Q�J�Q�F �� �(�F�O�F�S�B�M �R�V�B�M�J�U�Z 
requirements and testing

�%�*�/ ��������������  �1�S�F�G�B�C�S�J�D�B�U�F�E �I�J�H�I �E�F�O�T�J�U�Z �Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&���)�%�
 �N�B�O�I�P�M�F�T �G�P�S �V�T�F �J�O 
�T�F�X�F�S�B�H�F �T�Z�T�U�F�N�T�� �E�J�N�F�O�T�J�P�O�T �B�O�E �U�F�D�I�O�J�D�B�M �E�F�M�J�W�F�S�Z �D�P�O�E�J�U�J�P�O�T

�%�*�/ �������������� �$�I�F�N�J�D�B�M �B�Q�Q�B�S�B�U�V�T �� �%�P�D�V�N�F�O�U�B�U�J�P�O �J�O �U�I�F �M�J�G�F �D�Z�D�M�F �P�G �Q�S�P�D�F�T�T �Q�M�B�O�U�T 
- Part 4: Graphical symbols of valves, pipe and actuators

�%�7�(�8 �7�1 ������ Gas-Absperrarmaturen aus Polyethylen (PE 80 und PE 100) - 
�"�O�G�P�S�E�F�S�V�O�H�F�O �V�O�E �1�S�×�G�V�O�H�F�O �	�(�B�T �W�B�M�W�F�T �N�B�E�F �P�G �Q�P�M�Z�F�U�I�Z�M�F�O�F �<�1�& ���� 
and PE 100] - Requirements, testing)

�%�7�4 ������������ 
�4�V�Q�Q�M�F�N�F�O�U ��

�$�B�M�D�V�M�B�U�J�P�O �P�G �U�B�O�L�T �B�O�E �B�Q�Q�B�S�B�U�V�T �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �8�F�M�E�J�O�H 
factors

�%�7�4 ������������ Fusioning of thermoplastics - Heated tool fusion of pipe, piping system 
components and sheets made of PE

�%�7�4 ������������  �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �1�M�B�O�O�J�O�H �B�O�E �F�Y�F�D�V-
tion - Above-ground pipe systems

�%�7�4 ������������ 
Supplement 1

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �$�B�M�D�V�M�B�U�J�P�O �F�Y�B�N�Q�M�F
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Plastic Piping MaterialsApprovals and Standards

Standard Name

�%�7�4 ������������ 
Supplement 2 

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
ground pipe systems - Recommendations for the internal pressure and 
leak tests

�%�7�4 ������������ 
Supplement 3

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T ���%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �'�M�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T�� �%�F�T�D�S�J�Q�U�J�P�O�
 �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E 
assembly

�%�7�4 ������������ �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O�
 �T�U�S�V�D�U�V�S�F �B�O�E �J�O�T�U�B�M�M�B-
tion of two-pipe systems

�+�*�4 �, �������� Polyethylene pipe for the supply of gaseous fuels

3.2.6	 Relevant standards and guidelines for pipe and �ttings made of 
PP

Norm Bezeichnung

ISO 3213 �1�P�M�Z�Q�S�P�Q�Z�M�F�O�F �	�1�1�
 �Q�J�Q�F �� �&�Ë�F�D�U �P�G �U�J�N�F �B�O�E �U�F�N�Q�F�S�B�U�V�S�F �P�O �U�I�F �F�Y�Q�F�D�U�F�E 
strength

�*�4�0 �������� �1�&���N�F�U�B�M �B�O�E �1�1���N�F�U�B�M �B�E�B�Q�U�P�S �Ì�U�U�J�O�H�T �G�P�S �Q�J�Q�F �G�P�S �Í�V�J�E�T �V�O�E�F�S �Q�S�F�T�T�V�S�F 
�� �%�F�T�J�H�O �M�F�O�H�U�I�T �B�O�E �T�J�[�F �P�G �U�I�S�F�B�E�T �� �.�F�U�S�J�D �T�F�S�J�F�T

EN ISO 15494 Plastics piping systems for industrial applications - Polybutene (PB), 
�Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
 �B�O�E �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �	�1�1�
 �� �4�Q�F�D�J�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T 
and the system - Metric series

�%�*�/ �������� �1�P�M�Z�Q�S�P�Q�Z�M�F�O�F �	�1�1�
 �Q�J�Q�F �� �1�1���)�
 �1�1���#�
 �1�1���3�
 �1�1���3�$�5 �� �%�J�N�F�O�T�J�P�O�T
�%�*�/ �������� Polypropylene (PP) pipe - PP-H, PP-B, PP-R, PP-RCT - General quality 

requirements and testing
�%�*�/ �������� 
Supplement 1

�1�J�Q�F�T �P�G �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �	�1�1�
�� �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �P�G �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T

�%�*�/ �������������� �$�I�F�N�J�D�B�M �B�Q�Q�B�S�B�U�V�T �� �%�P�D�V�N�F�O�U�B�U�J�P�O �J�O �U�I�F �M�J�G�F �D�Z�D�M�F �P�G �Q�S�P�D�F�T�T �Q�M�B�O�U�T 
- Part 4: Graphical symbols of valves, pipe and actuators

�%�7�4 ������������ Fusioning of thermoplastics - Non-contact heated tool butt fusion of pipe, 
piping system components and sheets - Methods, equipment, parameters

�%�7�4 �������������� Fusioning of thermoplastics - Heated tool fusioning of pipe, piping parts 
and panels made of PP

�%�7�4 ������������ �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �1�M�B�O�O�J�O�H �B�O�E �F�Y�F�D�V-
tion - Above-ground pipe systems

�%�7�4 ������������ 
Supplement 1

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �$�B�M�D�V�M�B�U�J�P�O �F�Y�B�N�Q�M�F

�%�7�4 ������������ 
Supplement 2

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
ground pipe systems - Recommendations for the internal pressure and 
leak tests

�%�7�4 ������������ 
Supplement 3

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T ���%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �'�M�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T�� �%�F�T�D�S�J�Q�U�J�P�O�
 �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E 
assembly

�%�7�4 ������������ �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O�
 �T�U�S�V�D�U�V�S�F �B�O�E �J�O�T�U�B�M�M�B-
tion of two-pipe systems

Standards and guidelines for 
pipe and �ttings made of PP 
(edition: July 2015)
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Approvals and Standards

3.2.7	 Relevant standards and guidelines for pipe and �ttings made of 
PVC-C

Standard Name

ISO 727-1 Fittings made from unplasticized poly(vinyl chloride) (PVC-U), chlorinated 
�Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �P�S �B�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F���T�U�Z�S�F�O�F �	�"�#�4�
 �X�J�U�I 
plain sockets for pipe under pressure - Part 1: Metric series

ISO 727-2 Fittings made from unplasticized poly(vinyl chloride) (PVC-U), chlorinated 
�Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �P�S �B�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F���T�U�Z�S�F�O�F �	�"�#�4�
 �X�J�U�I 
plain sockets for pipe under pressure - Part 2: Inch-based series

EN ISO 15493 Plastics piping systems for industrial applications - Acrylonitrile-
butadiene-styrene (ABS), unplasticized poly(vinyl chloride) (PVC-U) and 
�D�I�M�P�S�J�O�B�U�F�E �Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �� �4�Q�F�D�J�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T 
and the system - Metric series

ASTM F437 �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �U�I�S�F�B�E�F�E �D�I�M�P�S�J�O�B�U�F�E �Q�P�M�Z �	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 
�	�1�7�$���$�
 �Q�M�B�T�U�J�D �Q�J�Q�F �Ì�U�U�J�O�H�T�
 �4�D�I�F�E�V�M�F ����

�"�4�5�.  �'���������'�������. �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �D�I�M�P�S�J�O�B�U�F�E �Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �Q�M�B�T�U�J�D 
pipe, Schedules 40 and 80

ASTM F1970 �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �T�Q�F�D�J�B�M �F�O�H�J�O�F�F�S�F�E �Ì�U�U�J�O�H�T�
 �B�Q�Q�V�S�U�F�O�B�O�D�F�T �P�S 
valves for use in poly (vinyl chloride) (PVC) or chlorinated poly (vinyl 
chloride) (PVC-C) systems

�%�*�/ �������� �$�I�M�P�S�J�O�B�U�F�E �Q�P�M�Z�W�J�O�Z�M �D�I�M�P�S�J�E�F �	�1�7�$���$�
 �Q�J�Q�F �� �%�J�N�F�O�T�J�P�O�T
�%�*�/ �������� Chlorinated polyvinyl chloride (PVC-C) pipe - General quality require-

ments, testing
�%�*�/ ��������  
Supplement 1

Chlorinated polyvinyl chloride (PVC-C) pipe, PVC-C 250 - General quality 
�S�F�R�V�J�S�F�N�F�O�U�T �B�O�E �U�F�T�U�J�O�H�� �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F

�%�*�/ �������������� �$�I�F�N�J�D�B�M �B�Q�Q�B�S�B�U�V�T �� �%�P�D�V�N�F�O�U�B�U�J�P�O �J�O �U�I�F �M�J�G�F �D�Z�D�M�F �P�G �Q�S�P�D�F�T�T �Q�M�B�O�U�T 
- Part 4: Graphical symbols of valves, pipe and actuators

�%�7�4 ������������ �"�E�I�F�T�J�W�F �C�P�O�E�J�O�H �P�G �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� 
Chlorinated polyvinyl chloride (PVC-C)

�%�7�4 ������������ �"�E�I�F�T�J�W�F �C�P�O�E�J�O�H �P�G �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� 
Chlorinated polyvinyl chloride (PVC-C)

�%�7�4 ������������ �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �1�M�B�O�O�J�O�H �B�O�E �F�Y�F�D�V-
tion - Above-ground pipe systems

�%�7�4 ������������ 
Supplement 1

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �$�B�M�D�V�M�B�U�J�P�O �F�Y�B�N�Q�M�F

�%�7�4 ������������ 
Supplement 2

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
ground pipe systems - Recommendations for the internal pressure and 
leak tests

�%�7�4 ������������ 
Supplement 3

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T ���%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �'�M�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T�� �%�F�T�D�S�J�Q�U�J�P�O�
 �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E 
assembly

�%�7�4 ������������  �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O�
 �T�U�S�V�D�U�V�S�F �B�O�E �J�O�T�U�B�M�M�B-
tion of two-pipe systems

Standards for pipe and �ttings 
made of PVC-C (edition: July 
2015)
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3.2.8	 Relevant standards and guidelines for pipe and �ttings made of 
PVC-U

Standard Name

�*�4�0 ���������� �1�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �P�G �Q�M�B�T�U�J�D�T �N�B�U�F�S�J�B�M�T �� �'�J�U�U�J�O�H�T �G�P�S �E�P�N�F�T�U�J�D �B�O�E �J�O�E�V�T�U�S�J�B�M 
waste pipe - Basic dimensions: Metric series - Part 1: Unplasticized poly(vinyl 
chloride) (PVC-U)

ISO 727-1 Fittings made from unplasticized poly(vinyl chloride) (PVC-U), chlorinated 
�Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �P�S �B�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F���T�U�Z�S�F�O�F �	�"�#�4�
 �X�J�U�I 
plain sockets for pipe under pressure - Part 1: Metric series

ISO 727-2 Fittings made from unplasticized poly(vinyl chloride) (PVC-U), chlorinated 
�Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �P�S �B�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F���T�U�Z�S�F�O�F �	�"�#�4�
 �X�J�U�I 
plain sockets for pipe under pressure - Part 2: Inch-based series

ISO 4132 �6�O�Q�M�B�T�U�J�D�J�[�F�E �Q�P�M�Z�W�J�O�Z�M �D�I�M�P�S�J�E�F �	�1�7�$�
 �B�O�E �N�F�U�B�M �B�E�B�Q�U�P�S �Ì�U�U�J�O�H�T �G�P�S �Q�J�Q�F 
under pressure - Laying lengths and size of threads - Metric series

EN ISO 13783 Plastics piping systems - Unplasticized poly(vinyl chloride) (PVC-U) 
end-load-bearing double-socket joints - Test method for leak-tightness and 
strength while subjected to bending and internal pressure

EN ISO 1452-1 Plastics piping systems for water supply and for buried and above-ground 
drainage and sewerage under pressure - Unplasticized poly(vinyl chloride) 
(PVC-U) - Part 1: General

EN ISO 1452-2 Plastics piping systems for water supply and for buried and above-ground 
drainage and sewerage under pressure - Unplasticized poly(vinyl chloride) 
(PVC-U) - Part 2: Pipes

EN ISO 1452-3 Plastics piping systems for water supply and for buried and above-ground 
drainage and sewerage under pressure - Unplasticized poly(vinyl chloride) 
(PVC-U) - Part 3: Fittings

EN ISO 1452-4 Plastics piping systems for water supply and for buried and above-ground 
drainage and sewerage under pressure - Unplasticized poly(vinyl chloride) 
(PVC-U) - Part 4: Valves

EN ISO 1452-5 Plastics piping systems for water supply and for buried and above-ground 
drainage and sewerage under pressure - Unplasticized poly(vinyl chloride) 
(PVC-U) - Part 5: Fitness for purpose of the system

EN ISO 15493 Plastics piping systems for industrial applications - Acrylonitrile-butadie-
ne-styrene (ABS), unplasticized poly(vinyl chloride) (PVC-U) and chlorinated 
�Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���$�
 �� �4�Q�F�D�J�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T �B�O�E �U�I�F �T�Z�T�U�F�N 
- Metric series

�"�4�5�. �%�������� �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �S�J�H�J�E �Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$�
 �D�P�N�Q�P�V�O�E�T �B�O�E 
chlorinated poly(vinyl chloride) (PVC-C) compounds

�"�4�5�. �%�������� �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$�
 �Q�M�B�T�U�J�D �Q�J�Q�F�
 �4�D�I�F�E�V�M�F�T 
40, 80, and 120

�"�4�5�. �%�������� �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �U�I�S�F�B�E�F�E �Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$�
 �Q�M�B�T�U�J�D �Q�J�Q�F 
�Ì�U�U�J�O�H�T�
 �4�D�I�F�E�V�M�F ����

�"�4�5�. �%�������� �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �Q�P�M�Z�	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$�
 �Q�M�B�T�U�J�D �Q�J�Q�F �Ì�U�U�J�O�H�T�
 
Schedule 40

ASTM F1970 �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �T�Q�F�D�J�B�M �F�O�H�J�O�F�F�S�F�E �Ì�U�U�J�O�H�T�
 �B�Q�Q�V�S�U�F�O�B�O�D�F�T �P�S 
valves for use in poly (vinyl chloride) (PVC) or chlorinated poly (vinyl chloride) 
(PVC-C) systems

�#�4 ������������������ �4�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �V�O�Q�M�B�T�U�J�D�J�[�F�E �1�7�$ �Q�J�Q�F �G�P�S �J�O�E�V�T�U�S�J�B�M �V�T�F�T

�#�4 ���������������������� �+�P�J�O�U�T �B�O�E �Ì�U�U�J�O�H�T �G�P�S �V�T�F �X�J�U�I �V�O�Q�M�B�T�U�J�D�J�[�F�E �1�7�$ �Q�S�F�T�T�V�S�F �Q�J�Q�F�� �*�O�K�F�D�U�J�P�O 
�N�P�M�E�F�E �V�O�Q�M�B�T�U�J�D�J�[�F�E �1�7�$ �Ì�U�U�J�O�H�T �G�P�S �T�P�M�W�F�O�U �G�V�T�J�P�O�J�O�H �G�P�S �V�T�F �X�J�U�I �Q�S�F�T�T�V�S�F 
pipe, including potable water supply

�%�*�/ �������� Unplasticized polyvinyl chloride (PVC-U) pipe - General quality requirements

�%�*�/ �������� 
Supplement 1

�6�O�Q�M�B�T�U�J�D�J�[�F�E �Q�P�M�Z�W�J�O�Z�M �D�I�M�P�S�J�E�F �Q�J�Q�F�� �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �P�G �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T 
of (PVC-U)

�%�*�/ ���������� �'�J�U�U�J�O�H�T �G�P�S �Q�S�F�T�T�V�S�F �Q�J�Q�F �N�B�E�F �P�G �Q�M�B�T�U�J�D�J�[�F�S���G�S�F�F �Q�P�M�Z�W�J�O�Z�M�D�I�M�P�S�J�E�F �	�1�7�$���6�
�� 
�/�B�N�F�T�
 �T�Z�N�C�P�M�T�
 �T�J�N�Q�M�J�Ì�F�E �Q�S�F�T�F�O�U�B�U�J�P�O�T

�%�*�/ �������������� �$�I�F�N�J�D�B�M �B�Q�Q�B�S�B�U�V�T �� �%�P�D�V�N�F�O�U�B�U�J�P�O �J�O �U�I�F �M�J�G�F �D�Z�D�M�F �P�G �Q�S�P�D�F�T�T �Q�M�B�O�U�T �� 
�1�B�S�U�{���� �(�S�B�Q�I�J�D�B�M �T�Z�N�C�P�M�T �P�G �W�B�M�W�F�T�
 �Q�J�Q�F �B�O�E �B�D�U�V�B�U�P�S�T

�%�7�4 ������������ Adhesive bonding of pipe and piping parts made of thermoplastics - Polyvinyl 
chloride (PVC-U)

Standards and guidelines for 
pipe and �ttings made of PVC-U 
(edition: July 2015)
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Standard Name

�%�7�4 ������������ �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �1�M�B�O�O�J�O�H �B�O�E �F�Y�F�D�V�U�J�P�O �� 
Above-ground pipe systems

�%�7�4 ������������ 
Supplement 1

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �$�B�M�D�V�M�B�U�J�P�O �F�Y�B�N�Q�M�F

�%�7�4 ������������ 
Supplement 2 

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
ground pipe systems - Recommendations for the internal pressure and leak 
tests

�%�7�4 ������������ 
Supplement 3 

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T ���%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �'�M�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T�� �%�F�T�D�S�J�Q�U�J�P�O�
 �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E 
assembly

�%�7�4 ������������ �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O�
 �T�U�S�V�D�U�V�S�F �B�O�E �J�O�T�U�B�M�M�B�U�J�P�O 
of two-pipe systems

�+�*�4 �, ��������  Unplasticized poly (vinyl chloride) (PVC-U) pipe

�+�*�4 �, ��������  Unplasticized poly (vinyl chloride) (PVC-U) pipe for water supply

�+�*�4 �, ��������  �6�O�Q�M�B�T�U�J�D�J�[�F�E �Q�P�M�Z �	�W�J�O�Z�M �D�I�M�P�S�J�E�F�
 �	�1�7�$���6�
 �Q�J�Q�F �Ì�U�U�J�O�H�T �G�P�S �X�B�U�F�S �T�V�Q�Q�M�Z

3.2.9	 Relevant standards and guidelines for pipe and �ttings made of 
PVDF

Standard Name

ISO 10931 Plastics piping systems for industrial applications - Poly (vinylidene 
�Í�V�P�S�J�E�F�
 �	�1�7�%�'�
 �� �4�Q�F�D�J�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T �B�O�E �U�I�F �T�Z�T�U�F�N

EN ISO 10931 Plastics piping systems for industrial applications - Poly (vinylidene 
�Í�V�P�S�J�E�F�
 �	�1�7�%�'�
 �� �4�Q�F�D�J�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T �B�O�E �U�I�F �T�Z�T�U�F�N

�"�4�5�. �'�������� �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �Q�P�M�Z�W�J�O�Z�M�J�E�F�O�F �Í�V�P�S�J�E�F �	�1�7�%�'�
 �D�P�S�S�P�T�J�W�F �X�B�T�U�F 
drainage systems

�"�4�5�. �%�������� �4�U�B�O�E�B�S�E �T�Q�F�D�J�Ì�D�B�U�J�P�O �G�P�S �V�O�N�P�E�J�Ì�F�E �Q�P�M�Z�	�W�J�O�Z�M�J�E�F�O�F �Í�V�P�S�J�E�F�
 �	�1�7�%�'�
 
�N�P�M�E�J�O�H �F�Y�U�S�V�T�J�P�O �B�O�E �D�P�B�U�J�O�H �N�B�U�F�S�J�B�M�T

�%�*�/ �������������� �$�I�F�N�J�D�B�M �B�Q�Q�B�S�B�U�V�T �� �%�P�D�V�N�F�O�U�B�U�J�P�O �J�O �U�I�F �M�J�G�F �D�Z�D�M�F �P�G �Q�S�P�D�F�T�T �Q�M�B�O�U�T 
- Part 4: Graphical symbols of valves, pipe and actuators

�%�7�4 �������� 
Supplement 4

Calculation of tanks and apparatus made of thermoplastics - 
�$�I�B�S�B�D�U�F�S�J�T�U�J�D �W�B�M�V�F�T �P�G �U�I�F �1�7�%�' �Q�J�Q�F

�%�7�4 ������������ Fusioning of thermoplastics - Non-contact heated tool butt fusion of pipe, 
piping system components and sheets - Methods, equipment, parameters

�%�7�4 ��������������  Fusioning of thermoplastics - Heated tool fusion of pipe, piping system 
�D�P�N�Q�P�O�F�O�U�T �B�O�E �T�I�F�F�U�T �N�B�E�F �P�G �1�7�%�'

�%�7�4 ������������  �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �1�M�B�O�O�J�O�H �B�O�E �F�Y�F�D�V-
tion - Above-ground pipe systems

�%�7�4 ������������ 
Supplement 1 

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �$�B�M�D�V�M�B�U�J�P�O �F�Y�B�N�Q�M�F

�%�7�4 ������������ 
Supplement 2 

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
ground pipe systems - Recommendations for the internal pressure and 
leak tests

�%�7�4 ������������ 
Supplement 3 

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T ���%�F�T�J�H�O �B�O�E �F�Y�F�D�V�U�J�P�O �� �"�C�P�W�F��
�H�S�P�V�O�E �Q�J�Q�F �T�Z�T�U�F�N�T �� �'�M�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T�� �%�F�T�D�S�J�Q�U�J�P�O�
 �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E 
assembly

�%�7�4 ������������ �*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �� �%�F�T�J�H�O�
 �T�U�S�V�D�U�V�S�F �B�O�E �J�O�T�U�B�M�M�B-
tion of two-pipe systems

Standards and guidelines for 
pipe and �ttings made of PVDF 
(edition: July 2015)
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3.2.10	Relevant standards for GRP pipe

Standard Name

�*�4�0 ����������  Plastics piping systems - Glass-reinforced thermosetting plastics (GRP) 
�Q�J�Q�F �� �5�F�T�U �N�F�U�I�P�E �U�P �Q�S�P�W�F �U�I�F �S�F�T�J�T�U�B�O�D�F �U�P �J�O�J�U�J�B�M �S�J�O�H �E�F�Í�F�D�U�J�P�O

�*�4�0 ����������  �(�M�B�T�T���S�F�J�O�G�P�S�D�F�E �U�I�F�S�N�P�T�F�U�U�J�O�H �Q�M�B�T�U�J�D�T �	�(�3�1�
 �Q�J�Q�F �� �%�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F 
�M�P�O�H���U�F�S�N �T�Q�F�D�J�Ì�D �S�J�O�H �D�S�F�F�Q �T�U�J�Ë�O�F�T�T �V�O�E�F�S �X�F�U �D�P�O�E�J�U�J�P�O�T �B�O�E �D�B�M�D�V�M�B-
tion of the wet creep factor

ISO 10471 �(�M�B�T�T���S�F�J�O�G�P�S�D�F�E �U�I�F�S�N�P�T�F�U�U�J�O�H �Q�M�B�T�U�J�D�T �	�(�3�1�
 �Q�J�Q�F �� �%�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F 
long-term ultimate bending strain and the long-term ultimate relative ring 
�E�F�Í�F�D�U�J�P�O �V�O�E�F�S �X�F�U �D�P�O�E�J�U�J�P�O�T

ISO 10928 Plastics piping systems - Glass-reinforced thermosetting plastics (GRP) 
�Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �� �.�F�U�I�P�E�T �G�P�S �S�F�H�S�F�T�T�J�P�O �B�O�B�M�Z�T�J�T �B�O�E �U�I�F�J�S �V�T�F �� �$�B�V�U�J�P�O�� 
�*�O�U�F�O�E�F�E �S�F�Q�M�B�D�F�N�F�O�U �C�Z �*�4�0���%�*�4 ���������� �	���������������
��

ISO 1172 �5�F�Y�U�J�M�F���H�M�B�T�T���S�F�J�O�G�P�S�D�F�E �Q�M�B�T�U�J�D�T �� �1�S�F�Q�S�F�H�T�
 �N�P�M�E�J�O�H �D�P�N�Q�P�V�O�E�T �B�O�E 
�M�B�N�J�O�B�U�F�T �� �%�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F �U�F�Y�U�J�M�F���H�M�B�T�T �B�O�E �N�J�O�F�S�B�M���Ì�M�M�F�S �D�P�O�U�F�O�U �� 
Calcination methods

ISO 14828 �(�M�B�T�T���S�F�J�O�G�P�S�D�F�E �U�I�F�S�N�P�T�F�U�U�J�O�H �Q�M�B�T�U�J�D�T �	�(�3�1�
 �Q�J�Q�F �� �%�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F 
�M�P�O�H���U�F�S�N �T�Q�F�D�J�Ì�D �S�J�O�H �S�F�M�B�Y�B�U�J�P�O �T�U�J�Ë�O�F�T�T �V�O�E�F�S �X�F�U �D�P�O�E�J�U�J�P�O�T �B�O�E 
�D�B�M�D�V�M�B�U�J�P�O �P�G �U�I�F �X�F�U �S�F�M�B�Y�B�U�J�P�O �G�B�D�U�P�S

�*�4�0 ����������  �(�M�B�T�T���S�F�J�O�G�P�S�D�F�E �U�I�F�S�N�P�T�F�U�U�J�O�H �Q�M�B�T�U�J�D�T �	�(�3�1�
 �Q�J�Q�F �� �%�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F 
resistance to cyclic internal pressure

ISO 7432 �(�M�B�T�T���S�F�J�O�G�P�S�D�F�E �U�I�F�S�N�P�T�F�U�U�J�O�H �Q�M�B�T�U�J�D�T �	�(�3�1�
 �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �� �5�F�T�U 
methods to prove the design of locked socket-and-spigot joints, including 
double-socket joints, with elastomeric seals

ISO 7509 Plastics piping systems - Glass-reinforced thermosetting plastics (GRP) 
�Q�J�Q�F �� �%�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�J�N�F �U�P �G�B�J�M�V�S�F �V�O�E�F�S �T�V�T�U�B�J�O�F�E �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F

ISO 7511 Plastics piping systems - Glass-reinforced thermosetting plastics (GRP) 
�Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �� �5�F�T�U �N�F�U�I�P�E�T �U�P �Q�S�P�W�F �U�I�F �M�F�B�L���U�J�H�I�U�O�F�T�T �P�G �U�I�F �X�B�M�M 
under short-term internal pressure

�*�4�0 �������� Plastics piping systems - Glass-reinforced thermosetting plastics (GRP) 
�Q�J�Q�F �� �%�F�U�F�S�N�J�O�B�U�J�P�O �P�G �J�O�J�U�J�B�M �T�Q�F�D�J�Ì�D �S�J�O�H �T�U�J�Ë�O�F�T�T

ISO 8483 Plastics piping systems for pressure and non-pressure drainage and 
sewerage - Glass-reinforced thermosetting plastics (GRP) systems based 
on unsaturated polyester (UP) resin - Test methods to prove the design of 
�C�P�M�U�F�E �Í�B�O�H�F �K�P�J�O�U�T

ISO 8513 Plastics piping systems - Glass-reinforced thermosetting plastics (GRP) 
pipe - Test methods for the determination of the apparent initial longitudi-
nal tensile strength

ISO 8521 Plastics piping systems - Glass-reinforced thermosetting plastics (GRP) 
pipe - Test methods for the determination of the apparent initial circumfe-
rential tensile strength

ISO 8533 Plastics piping systems for pressure and non-pressure drainage and 
sewerage - Glass-reinforced thermosetting plastics (GRP) systems based 
on unsaturated polyester (UP) resin - Test methods to prove the design of 
cemented or wrapped joints

�*�4�0 ��������  �(�M�B�T�T���S�F�J�O�G�P�S�D�F�E �U�I�F�S�N�P�T�F�U�U�J�O�H �Q�M�B�T�U�J�D�T �	�(�3�1�
 �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �� �5�F�T�U 
�N�F�U�I�P�E�T �G�P�S �M�F�B�L���U�J�H�I�U�O�F�T�T �P�G �Í�F�Y�J�C�M�F �K�P�J�O�U�T

�*�4�0���5�4 ���������������6�O�E�F�S�H�S�P�V�O�E �J�O�T�U�B�M�M�B�U�J�P�O �P�G �Í�F�Y�J�C�M�F �H�M�B�T�T���S�F�J�O�G�P�S�D�F�E �Q�J�Q�F �C�B�T�F�E �P�O 
unsaturated polyester resin (GRP-UP) - Part 1: Installation procedures

�&�/ ������ �1�M�B�T�U�J�D�T �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �� �(�M�B�T�T���S�F�J�O�G�P�S�D�F�E �Q�M�B�T�U�J�D�T �D�P�N�Q�P�O�F�O�U�T �� �%�F�U�F�S-
mination of the amounts of constituents using the gravimetric method

EN 705 Plastics piping systems - Glass-reinforced thermosetting plastics (GRP) 
�Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �� �.�F�U�I�P�E�T �G�P�S �S�F�H�S�F�T�T�J�P�O �B�O�B�M�Z�T�F�T �B�O�E �U�I�F�J�S �V�T�F

�&�/ ������  Plastics piping systems - Glass-reinforced thermosetting plastics (GRP) 
�Q�J�Q�F �� �%�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F �D�S�F�F�Q �G�B�D�U�P�S �V�O�E�F�S �E�S�Z �D�P�O�E�J�U�J�P�O�T

EN 1394 �(�M�B�T�T���S�F�J�O�G�P�S�D�F�E �U�I�F�S�N�P�T�F�U�U�J�O�H �Q�M�B�T�U�J�D�T �	�(�3�1�
 �Q�J�Q�F �� �%�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F 
�M�P�O�H���U�F�S�N �T�Q�F�D�J�Ì�D �S�J�O�H �S�F�M�B�Y�B�U�J�P�O �T�U�J�Ë�O�F�T�T �V�O�E�F�S �X�F�U �D�P�O�E�J�U�J�P�O�T �B�O�E 
�D�B�M�D�V�M�B�U�J�P�O �P�G �U�I�F �X�F�U �S�F�M�B�Y�B�U�J�P�O �G�B�D�U�P�S

EN 1447+A1 Plastics piping systems - Glass-reinforced thermosetting plastics (GRP) 
�Q�J�Q�F �� �%�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�J�N�F �U�P �G�B�J�M�V�S�F �V�O�E�F�S �T�V�T�U�B�J�O�F�E �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F

Standards for GRP pipe (edition: 
July 2015)
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Approvals and Standards

Standard Name

�"�% �������� �$�P�E�F 
HP 110 R 

�$�P�O�T�U�S�V�D�U�J�P�O �S�F�H�V�M�B�U�J�P�O�T�� �1�J�Q�J�O�H �N�B�E�F �P�G �H�M�B�T�T �S�F�J�O�G�P�S�D�F�E �U�I�F�S�N�P�T�F�U�U�J�O�H 
plastics (GRP) with and without liner

BS 7159:1989 Code of practice for design and construction of glass-reinforced plastics 
(GRP) piping systems for individual plants or sites

BS 8010-2.5:1989Code of practice for piping systems. Piping systems on land: design, 
construction and installation. Glass reinforced thermosetting plastics

�%�*�/ ����������  �(�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
 �Q�J�Q�F�
 �Ì�U�U�J�O�H�T �B�O�E �K�P�J�O�U�T �G�P�S 
�V�T�F �J�O �D�I�F�N�J�D�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�� �5�F�D�I�O�J�D�B�M �E�F�M�J�W�F�S�Z �D�P�O�E�J�U�J�P�O�T

�%�*�/ ����������  �$�F�O�U�S�J�G�V�H�B�M�M�Z �D�B�T�U �H�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �F�Q�P�Y�Z �S�F�T�J�O �	�&�1���(�'�
 �Q�J�Q�F�� 
�%�J�N�F�O�T�J�P�O�T

�%�*�/ ���������� �8�P�V�O�E �H�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O�T �	�6�1���(�'�
 �Q�J�Q�F�� �H�F�O�F�S�B�M 
quality requirements and testing

�%�*�/ ��������������  �8�P�V�O�E �H�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
�� �Q�J�Q�F�
 �5�Z�Q�F �" �Q�J�Q�F�
 
dimensions

�%�*�/ ��������������  �8�P�V�O�E �H�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
�� �Q�J�Q�F�
 �5�Z�Q�F �# �Q�J�Q�F�
 
dimensions

�%�*�/ �������������� �8�P�V�O�E �H�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
�� �Q�J�Q�F�
 �5�Z�Q�F �% �Q�J�Q�F�
 
dimensions

�%�*�/ �������������� �8�P�V�O�E �H�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
�� �Q�J�Q�F�
 �5�Z�Q�F �& �Q�J�Q�F�
 
dimensions

�%�*�/ �������������� �(�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
 �Q�J�Q�F �Ì�U�U�J�O�H�T �B�O�E �K�P�J�O�U 
�B�T�T�F�N�C�M�J�F�T�� �Ì�U�U�J�O�H�T�� �H�F�O�F�S�B�M �R�V�B�M�J�U�Z �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E �U�F�T�U�J�O�H

�%�*�/ �������������� �(�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
 �Q�J�Q�F �Ì�U�U�J�O�H�T �B�O�E �K�P�J�O�U�T�� 
�&�M�C�P�X�T�
 �%�J�N�F�O�T�J�P�O�T

�%�*�/ �������������� �(�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
 �Q�J�Q�F �Ì�U�U�J�O�H�T �B�O �K�P�J�O�U�T�� �5�F�F�T�
 
�/�P�[�[�M�F�T�
 �%�J�N�F�O�T�J�P�O�T

�%�*�/ �������������� �(�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
 �Q�J�Q�F �Ì�U�U�J�O�H�T �B�O�E �K�P�J�O�U�T�� 
�3�F�E�V�D�F�S�T�
 �%�J�N�F�O�T�J�P�O�T

�%�*�/ �������������� �(�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
 �Q�J�Q�F �Ì�U�U�J�O�H�T �B�O�E �K�P�J�O�U 
�B�T�T�F�N�C�M�J�F�T�� �D�P�M�M�B�S�T�
 �Í�B�O�H�F�T�
 �K�P�J�O�U �S�J�O�H�T�
 �E�J�N�F�O�T�J�P�O�T

�%�*�/ �������������� �1�J�Q�F �K�P�J�O�U�T �B�O�E �U�I�F�J�S �F�M�F�N�F�O�U�T �P�G �H�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O�T 
�� �1�B�S�U ���� �#�V�T�I�J�O�H�T�
 �Í�B�O�H�F�T�
 �Í�B�O�H�F�E �B�O�E �C�V�U�U �K�P�J�O�U�T�� �H�F�O�F�S�B�M �R�V�B�M�J�U�Z 
requirements and test methods

�%�*�/ �������������� �(�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O �	�6�1���(�'�
 �Q�J�Q�F �Ì�U�U�J�O�H�T �B�O�E �K�P�J�O�U�T�� 
�-�B�N�J�O�B�U�F�E �K�P�J�O�U�T�� �%�J�N�F�O�T�J�P�O�T

�%�*�/ �������������� �(�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �F�Q�P�Y�Z �S�F�T�J�O �	�&�1���(�'�
 �Q�J�Q�F �Ì�U�U�J�O�H�T �B�O�E �K�P�J�O�U�T�� �&�M�C�P�X�T�
 
�5�F�F�T�
 �%�J�N�F�O�T�J�P�O�T

�%�*�/ ��������������  �5�F�T�U�J�O�H �P�G �H�M�B�T�T �Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�M�B�T�U�J�D�T �Q�J�Q�F�� �E�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F 
�M�P�O�H�J�U�V�E�J�O�B�M �T�I�F�B�S �T�U�S�F�O�H�U�I �P�G �U�Z�Q�F �# �Q�J�Q�F �Ì�U�U�J�O�H�T
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Plastic Piping MaterialsMaterial Selection – Chemical Resistance

4	 Material Selection – Chemical 
Resistance

4.1	 Introduction
Pipes made from plastics are used not only for drinking water, water for general use and 
�X�B�T�U�F�X�B�U�F�S�
 �C�V�U �B�M�T�P �G�P�S �U�S�B�O�T�Q�P�S�U�J�O�H �B�H�H�S�F�T�T�J�W�F �M�J�R�V�J�E�T �B�O�E �H�B�T�F�T�� �5�P�E�B�Z �F�Y�Q�F�O�T�J�W�F �Q�J�Q�F 
designs, such as lined metal, ceramic or glass pipe can in many cases be replaced by plastic 
systems. Questions regarding the chemical resistance of piping materials to media are as 
important as the mechanical parameters for the installation of the piping system. 

�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�U�U�F�N�Q�U�T �U�P �Q�S�F�T�F�O�U �S�F�T�J�T�U�B�O�D�F �T�U�B�U�F�N�F�O�U�T �J�O �P�S�E�F�S �U�P �J�E�F�O�U�J�G�Z �U�I�F �C�F�T�U 
suitable material for your application. 

The recommendations given in the ChemRes Plus database are not only based upon the long 
�B�O�E �F�Y�U�F�O�T�J�W�F �B�Q�Q�M�J�D�B�U�J�P�O�B�M �F�Y�Q�F�S�J�F�O�D�F �P�G �(�' �C�V�U �P�S�J�H�J�O �B�T �X�F�M�M �G�S�P�N �U�F�T�U�T �J�O �(�'���P�X�O 
laboratories. Such tests may have been initiated by particular customer or general market 
demands.

�%�B�U�B �D�B�O �G�V�S�U�I�F�S�N�P�S�F �E�F�S�J�W�F �G�S�P�N �O�B�U�J�P�O�B�M �P�S �J�O�U�F�S�O�B�U�J�P�O�B�M �D�P�P�Q�F�S�B�U�J�P�O�T �X�J�U�I �T�D�J�F�O�U�J�Ì�D 
institutes and, if necessary, ISO or standardization authorities.

In any case we seek to give our recommendations as close to the individual application as 
possible. This includes statements to long-term stability, nature of media impact, hints to 
static and dynamic utilization, limits of process conditions and e.g. the impact of single, 
�B�M�U�F�S�O�B�U�J�O�H �P�S �N�J�Y�F�E �N�F�E�J�B��

GF�Piping Systems' service comprises personal contact on site at the customer as 
well as by phone, email or via web pages as the ChemRes Plus database. Statements 
about the chemical resistance of plastics to media and materials not listed in the 
ChemRes Plus database can be requested from GF�Piping Systems.

The GF ChemRes Plus database for the chemical resistance of plastic piping materials 
is subject to frequent updating and addition. Please be aware that the chemical 
resistance statements cannot consider the following aspects:
•	 �*�O�Í�V�F�O�D�F �P�G �T�Z�O�F�S�H�J�T�U�J�D �F�Ë�F�D�U�T
•	 �*�O�Í�V�F�O�D�F �P�G �E�Z�O�B�N�J�D �F�Ë�F�D�U�T
•	 �*�O�Í�V�F�O�D�F �P�G �M�P�O�H���U�F�S�N �F�Ë�F�D�U�T
•	 �#�F�I�B�W�J�P�S �P�G �N�F�E�J�B �N�J�Y�U�V�S�F�T �P�S �B�M�U�F�S�O�B�U�J�O�H �Ì�M�M�J�O�H �P�G �Q�J�Q�J�O�H �T�Z�T�U�F�N�T
•	 �5�Z�Q�F �P�G �D�P�S�S�P�T�J�P�O���E�B�N�B�H�F

Information about the permissible operating pressure

Guarantee and liability claims
The statements in this chapter concerning chemical resistance of materials must be 
�W�B�M�J�E�B�U�F�E �G�P�S �B�O�Z �T�Q�F�D�J�Ì�D �V�T�F �D�B�T�F �B�O�E �E�P �O�P�U �B�M�M�P�X �B�O�Z �J�O�G�F�S�F�O�D�F �P�G �H�V�B�S�B�O�U�F�F �B�O�E���P�S 
liability claims. The function of valves depends not only on the chemical resistance of 
the material and the gaskets, but on a number of additional factors. For this reason, it 
is not possible to unrestrictedly apply this information to valves made of the same 
material.

�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�G�F�S�T �U�P �U�I�F �(�F�O�F�S�B�M �5�F�S�N�T �B�O�E �$�P�O�E�J�U�J�P�O�T �P�G �4�B�M�F�� �4�V�C�K�F�D�U �U�P 
change without notice.
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4.1.1	 General information regarding chemical resistance

De-rating factor

�5�I�F �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N�T �P�G �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �D�P�W�F�S �B �T�F�S�W�J�D�F �M�J�G�F �P�G ���� �Z�F�B�S�T�� 
They apply to water or aqueous solutions that do not impact the material properties.

�4�P�N�F �N�F�E�J�B �D�B�O �B�Ë�F�D�U �U�I�F �N�F�D�I�B�O�J�D�B�M �T�U�B�C�J�M�J�U�Z �P�G �Q�J�Q�J�O�H �N�B�U�F�S�J�B�M�T �X�J�U�I�P�V�U �D�I�F�N�J�D�B�M�M�Z 
�B�U�U�B�D�L�J�O�H �U�I�F �N�B�U�F�S�J�B�M�
 �F���H�� �U�I�S�P�V�H�I �Q�F�S�N�F�B�U�J�P�O �P�S �T�X�F�M�M�J�O�H�� �*�G �Q�J�Q�F �B�S�F �F�Y�Q�P�T�F�E �U�P �F�M�F�W�B�U�F�E 
pressure and temperatures, the service life of the system may be reduced. A de-rating factor 
�S�F�E�V�D�F�T �U�I�F �N�B�Y�J�N�V�N �Q�S�F�T�T�V�S�F �P�S �U�F�N�Q�F�S�B�U�V�S�F �P�G �B �T�Z�T�U�F�N��

�3�F�E�V�D�U�J�P�O �G�B�D�U�P�S�T �B�S�F �� ���
 �H�F�O�F�S�B�M�M�Z �C�F�U�X�F�F�O ������ �B�O�E �������
 �J�O �B �G�F�X �D�B�T�F�T �I�J�H�I�F�S��

Example

 
�"�O �B�R�V�F�P�V�T �N�F�E�J�V�N �J�O �B �1�& �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�B�O �C�F �P�Q�F�S�B�U�F�E �X�J�U�I �B �N�B�Y�J�N�V�N �P�G �� �C�B�S �B�U 
a temperature of 40 °C (point A in the pressure-temperature diagram) at a service life 
of 25 years.

���� �� �I�Z�E�S�P�D�I�M�P�S�J�D �B�D�J�E �I�B�T �B �S�F�E�V�D�U�J�P�O �G�B�D�U�P�S �P�G ������ �G�P�S �1�&�� �5�I�F �N�B�Y�J�N�V�N �P�Q�F�S�B�U�J�O�H 
pressure at 40°C for the same service life (point B) can be calculated:

= 7.5 bar
9

1.2

�$�P�O�W�F�S�T�F�M�Z�
 �U�I�F �N�B�Y�J�N�V�N �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F �D�B�O �C�F �E�F�U�F�S�N�J�O�F�E �B�U �B �H�J�W�F�O 
pressure (point C):

9 ��1.2 = 10.8 bar

�" �Q�S�F�T�T�V�S�F �P�G �������� �C�B�S �P�O �U�I�F �4�%�3���� �M�J�O�F �D�P�S�S�F�T�Q�P�O�E�T �U�P �B �U�F�N�Q�F�S�B�U�V�S�F �P�G �B�Q�Q�S�P�Y�� ���� �‹�$��

Solvent cement joints with Tangit / DTX cement

Piping systems of ABS, PVC-U and PVC-C are preferentially cemented with Tangit. Some 
�B�H�H�S�F�T�T�J�W�F �N�F�E�J�B �B�U �I�J�H�I�F�S �D�P�O�D�F�O�U�S�B�U�J�P�O�T �E�P�
 �I�P�X�F�W�F�S�
 �S�F�R�V�J�S�F �%�5�9 �B�T �B �D�F�N�F�O�U �X�J�U�I �B 
higher chemical resistance.

�5�I�F �V�T�F �P�G �%�5�9 �S�F�T�V�M�U�T �J�O �B �G�F�X �M�J�N�J�U�B�U�J�P�O�T��
•	 �%�F���S�B�U�J�O�H �G�B�D�U�P�S �P�G ������ �B�T �T�Q�F�D�J�Ì�F�E �J�O �U�I�F �E�B�U�B �U�B�C�M�F
•	 �.�B�Y�J�N�V�N �B�Q�Q�M�J�D�B�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F
•	 Reduction of the service life to 10 years
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�5�I�F �G�P�M�M�P�X�J�O�H �N�F�E�J�B �P�S �D�P�O�D�F�O�U�S�B�U�J�P�O�T �S�F�R�V�J�S�F �B �D�F�N�F�O�U �K�P�J�O�U �X�J�U�I �%�5�9��

Medium Concentration De-rating factor Temperature

Sulfuric acid �� ���� �� ���� ��   �)2SO4 �"�'�� ������  �	�� ���� �� ���� ���

�"�' �� ��  �	�� ���� ���


�N�B�Y�� ���� �‹�$
�N�B�Y�� ���� �‹�$

Hydrochloric acid �� ���� �� ���� �� �)�$�M �"�'�� ������ �N�B�Y�� ���� �‹�$

Nitric acid �� ���� �r ���� �� �)�/�03  �"�'�� ������ �N�B�Y�� ���� �‹�$ �	�� ���� �r ���� ���

�N�B�Y�� ���� �‹�$ �	������ ���


�4�P�E�J�V�N�� �� �1�P�U�B�T�T�J�V�N 
hypochlorite

�� �� �r ���� �� �/�B�0�$�M �� �,�0�$�M�"�'�� ������ �N�B�Y�� ���� �‹�$

�)�Z�E�S�P�H�F�O �Q�F�S�P�Y�J�E�F �� �� �r ���� �� �)2O2 �"�'�� ������ �N�B�Y�� ���� �‹�$

�)�Z�E�S�P�Í�V�P�S�J�D �B�D�J�E < 40% HF �"�'�� ������ �N�B�Y�� ���� �‹�$

�%�Z�U�F�Y �J�T �S�F�D�P�N�N�F�O�E�F�E �F�Y�D�M�V�T�J�W�F�M�Z �G�P�S �T�V�M�G�V�S�J�D �B�D�J�E �� ���� �r ���� ���
 �D�I�S�P�N�J�D �B�D�J�E �È ���� �� �$�S�03, 
�D�I�S�P�N�J�V�N �T�V�M�G�V�S�J�D �B�D�J�E �È ���� �� �)2SO4 ���� �� �,2Cr2O7���/�B2Cr2O7�
 �B�O�E �O�J�U�S�J�D �B�D�J�E �� ���� �r ���� ���
 �B�M�M 
�X�J�U�I �N�B�Y�J�N�V�N �����‹�$ �B�O�E �� �C�B�S��

�5�I�F �E�F���S�B�U�J�O�H �G�B�D�U�P�S ������ �S�F�E�V�D�F�T �U�I�F �N�B�Y�J�N�V�N �T�U�S�F�T�T �P�G �B �Q�S�F�T�T�V�S�F �M�F�W�F�M �P�G �1�/���� �U�P �1�/�����
 �J���F�� 
�N�B�Y�J�N�V�N ���� �C�B�S �B�U �B �H�J�W�F�O �U�F�N�Q�F�S�B�U�V�S�F�� �'�P�S �Q�S�F�T�T�V�S�F �M�F�W�F�M�T �P�G �1�/���� �P�S �M�P�X�F�S�
 �U�I�F �S�F�E�V�D�U�J�P�O 
factor is no longer applied.

Due to the unique properties of DTX, a special processing technique is required. For 
additional information, see Planning Fundamentals, chapter 12, "Jointing technology".

Gaskets

Below are general guidelines for the use of sealing materials for this purpose:

Material Composition Remarks Maximum  
temperature

Constant Short 
term

�&�1�%�. Ethylene-propylene-co-
polymer

•	 Generally applicable for alkaline and 
weak acidic media

•	 Good resistance to aggressive media
•	 Unsuitable for oils and greases

90 °C 120 °C

�'�,�.�
  �'�'�,�. Fluorine elastomers 
�	�7�J�U�P�O�
 �,�B�M�S�F�[�


•	 Generally applicable for acidic media 
•	 High resistance to many solvents

150 °C 200 °C

NBR Nitrile butadiene 
elastomer

•	 Good resistance to oils and fuels
•	 �6�O�T�V�J�U�B�C�M�F �G�P�S �P�Y�J�E�J�[�J�O�H �T�V�C�T�U�B�O�D�F�T

90 °C 120 °C

PTFE �1�P�M�Z�U�F�U�S�B�Í�V�P�S�P�F�U�I�Z�M�F�O�F•	 Resistant to all chemicals in this list 250 °C 300 °C

The selection of the sealing material depends not only on aspects of chemical resistance, but 
�B�M�T�P �P�O �N�F�D�I�B�O�J�D�B�M �J�O�Í�V�F�O�D�F�T�� 

Easily �ammable substances

Besides questions concerning the chemical resistance many organic media require special 
�T�B�G�F�U�Z �N�F�B�T�V�S�F�T �X�I�F�O �E�J�N�F�O�T�J�P�O�J�O�H �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �E�V�F �U�P �U�I�F�J�S �I�J�H�I �Í�B�N�N�B�C�J�M�J�U�Z��

�5�I�F �S�F�D�P�N�N�F�O�E�B�U�J�P�O�T �P�G �U�I�F �$�I�F�N�3�F�T �1�M�V�T �E�B�U�B�C�B�T�F �S�F�G�F�S �F�Y�D�M�V�T�J�W�F�M�Z �U�P �U�I�F �D�I�F�N�J�D�B�M 
resistance of the media with the corresponding materials and in no way replace technical 
instructions or safety guidelines for the design of piping systems. Corresponding 
�F�Y�Q�M�B�O�B�U�J�P�O�T �D�B�O �C�F �G�P�V�O�E�
 �F���H���
 �J�O �U�I�F �"�5�&�9�
 �"�4�.�&�
 �"�4�5�. �P�S �/�'�1�" �H�V�J�E�F�M�J�O�F�T��

For general notes see Planning Fundamentals, chapter 4 "Dimensioning", section 2.5 
"Plastic piping systems in highly combustible locations/transport of explosive media". 
However, these do not replace the detailed expertise of planning companies.
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Fusion joints

�'�V�T�J�P�O �K�P�J�O�U�T �P�G �U�I�F �T�F�N�J���D�S�Z�T�U�B�M�M�J�O�F �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �1�&�
 �1�1 �B�O�E �1�7�%�' �I�B�W�F �C�B�T�J�D�B�M�M�Z �U�I�F �T�B�N�F 
�D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �B�T �U�I�F �S�F�T�Q�F�D�U�J�W�F �N�B�U�F�S�J�B�M�� �)�P�X�F�W�F�S�
 �G�V�T�J�P�O �K�P�J�O�U�T �D�B�O �F�Y�I�J�C�J�U �F�M�F�W�B�U�F�E 
�Q�S�F�T�T�V�S�F �M�F�W�F�M�T �E�V�F �U�P �Q�S�P�D�F�T�T�F�T �X�I�J�D�I �D�B�O �M�F�B�E �U�P �T�N�B�M�M�F�S �P�S �M�B�S�H�F�S �D�S�B�D�L�T �X�I�F�O �F�Y�Q�P�T�F�E �U�P 
�D�S�B�D�L���J�O�E�V�D�J�O�H �N�F�E�J�B�� �5�P �N�J�O�J�N�J�[�F �U�I�F�T�F �S�J�T�L�T �Q�S�P�G�F�T�T�J�P�O�B�M �F�Y�F�D�V�U�J�P�O �P�G �U�I�F �G�V�T�J�P�O �J�T 
essential.

 For more information see the corresponding fusion technologies in Planning 
Fundamentals, chapter 4, section 5 "Jointing technology". 

Compressible media

Particular consideration and care is demanded for the design of plastic piping systems for 
gases or liquids with a considerable amount of dissolved gases with high vapour pressure.

Suitable materials for compressible media are not prone to brittle fracture . The materials of 
�D�I�P�J�D�F �B�S�F �E�V�D�U�J�M�F �N�B�U�F�S�J�B�M�T �M�J�L�F �1�& �B�O�E �"�#�4�� �1�1���)�
 �1�7�$���6�
 �1�7�$���$ �B�O�E �1�7�%�' �B�S�F �M�J�N�J�U�F�E �U�P 
�Q�S�P�D�F�T�T �Q�S�F�T�T�V�S�F�T �Ç ������ �C�B�S�� �)�J�H�I�F�S �Q�S�F�T�T�V�S�F�T �B�S�F �Q�P�T�T�J�C�M�F �J�G �T�F�D�P�O�E�B�S�Z �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H 
systems are applied, the outer piping of which provides protection against fragments from 
fractures.

�-�P�X �C�P�J�M�J�O�H �N�F�E�J�B �P�S �Í�V�J�E�T �X�J�U�I �E�J�T�T�P�M�W�F�E �H�B�T�F�T �N�B�Z �H�F�O�F�S�B�U�F �D�P�O�T�J�E�F�S�B�C�M�F �Q�S�F�T�T�V�S�F 
�J�O�D�S�F�B�T�F�T �V�O�E�F�S �V�O�G�B�W�P�V�S�B�C�M�F �P�Q�F�S�B�U�J�P�O �D�P�O�E�J�U�J�P�O�T�� �5�Z�Q�J�D�B�M �F�Y�B�N�Q�M�F�T �B�S�F �I�Z�E�S�P�D�I�M�P�S�J�D �B�D�J�E �P�S 
�B�N�N�P�O�J�V�N �I�Z�E�S�P�Y�J�E�F �B�U �D�S�J�U�J�D�B�M �Q�)�� �5�I�P�T�F �Q�S�F�T�T�V�S�F�T �N�B�Z �F�Y�D�F�F�E �U�I�F �N�B�Y�J�N�V�N �Q�S�F�T�T�V�S�F 
values for the given piping system and need to be prevented by suitable process conditions 
�	�F���H�� �B�E�B�Q�U�J�P�O �P�G �U�I�F �U�F�N�Q�F�S�B�U�V�S�F �Q�S�P�Ì�M�F�
��

�6�O�E�F�S �D�P�O�E�J�U�J�P�O�T �P�G �I�J�H�I �Í�P�X �T�Q�F�F�E�T �T�F�W�F�S�B�M �O�P�O���B�R�V�F�P�V�T �N�F�E�J�B �N�B�Z �H�F�O�F�S�B�U�F �F�M�F�D�U�S�P�T�U�B�U�J�D 
�D�I�B�S�H�F�� �*�O �D�P�N�C�J�O�B�U�J�P�O �X�J�U�I �Í�B�N�N�B�C�M�F �N�F�E�J�B �U�I�J�T �D�B�O �Q�S�P�W�J�E�F �B�E�E�J�U�J�P�O�B�M �I�B�[�B�S�E�T �U�P �U�I�F 
�M�B�Z�P�V�U �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�� �&�Y�Q�F�S�J�F�O�D�F�E �F�O�H�J�O�F�F�S�J�O�H �D�P�N�Q�B�O�J�F�T �B�S�F �B�C�M�F �U�P �N�F�F�U �U�I�F�T�F 
challenges.
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4.2	 ChemRes Plus online database

4.2.1	  General information 

The ChemRes Plus database is supposed to serve as an orientation for the choice of a suitable 
piping material. Since the suitability of a material is not only determined by the pure chemical 
�S�F�T�J�T�U�B�O�D�F �Q�S�P�Ì�M�F �C�V�U �B�M�T�P �C�Z �Q�S�P�D�F�T�T �E�F�U�B�J�M�T �X�I�J�D�I �B�S�F �V�T�V�B�M�M�Z �O�P�U �S�F�G�F�S�S�F�E �U�P �J�O �M�J�T�U�T�
 �J�U �J�T 
always recommended to contact the GF specialists for an individual and more detailed 
assessment.

The ChemRes Plus database is available at www.gfps.com/tools

�$�B�M�M �V�Q �U�I�F �E�B�U�B�C�B�T�F �B�U �X�X�X���H�G�Q�T���D�P�N���U�P�P�M�T �V�O�E�F�S �$�I�F�N�J�D�B�M �3�F�T�J�T�U�B�O�D�F��

�*�O �P�S�E�F�S �U�P �M�P�D�B�U�F �B �T�Q�F�D�J�Ì�D �N�F�E�J�V�N�
 �D�M�J�D�L �P�O �U�I�F �H�S�F�Z �C�B�S �P�G �U�I�F Media List and enter the 
corresponding name, e.g. sodium hypochlorite. 

Synonyms can also be entered as an alternative, e.g. chlorine bleach.

�5�P �U�S�B�D�L �U�I�F �S�F�T�J�T�U�B�O�D�F �Q�S�P�Ì�M�F �P�G �P�O�F �P�S �T�F�W�F�S�B�M �N�B�U�F�S�J�B�M�T �D�I�P�P�T�F �U�I�F �B�Q�Q�S�P�Q�S�J�B�U�F �T�F�D�U�J�P�O�T �J�O 
the list Materials�� �5�I�F �H�S�P�V�Q�T �1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�O�E �+�P�J�O�U�J�O�H �P�G �1�7�$ �B�S�F �Q�S�F���T�F�M�F�D�U�F�E��
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Material Selection – Chemical Resistance

�"�G�U�F�S �T�F�M�F�D�U�J�O�H �U�I�F �S�F�R�V�J�S�F�E �N�B�U�F�S�J�B�M�T �B�O�E �N�F�E�J�B �U�I�F �S�F�T�J�T�U�B�O�D�F �Q�S�P�Ì�M�F�T �P�G �U�I�F �D�I�P�T�F�O �N�B�U�F�S�J�B�M�T �B�S�F 
shown.

Classi�cation

�5�I�F �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �P�G �N�B�U�F�S�J�B�M�T �J�O �U�I�F �$�I�F�N�3�F�T �1�M�V�T �E�B�U�B�C�B�T�F �J�T �D�M�B�T�T�J�Ì�F�E �C�Z �V�T�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H 
symbols:

Symbol Meaning Description

Recommended The material is unrestrictedly suitable for the medium 
within the temperature limits applicable for the 
�N�F�E�J�V�N�� �5�I�F�S�F �J�T �O�P �P�S �P�O�M�Z �B �W�F�S�Z �T�N�B�M�M �O�F�H�B�U�J�W�F �F�Ë�F�D�U 
on the material properties.

Recommended with  
restrictions

�5�I�F �N�B�U�F�S�J�B�M �J�T �T�V�J�U�B�C�M�F �G�P�S �U�I�F �N�F�E�J�V�N�� �I�P�X�F�W�F�S�
 �U�I�F 
�N�B�Y�J�N�V�N �U�F�N�Q�F�S�B�U�V�S�F �P�S �Q�S�F�T�T�V�S�F �J�T �T�V�C�K�F�D�U �U�P 
reduction by an individual de-rating factor. See the 
�T�F�D�U�J�P�O ���%�F���S�B�U�J�O�H �G�B�D�U�P�S����
�"�M�U�F�S�O�B�U�J�W�F�M�Z �B �Í�B�U �N�B�Y�J�N�V�N �Q�S�F�T�T�V�S�F �P�S �U�F�N�Q�F�S�B�U�V�S�F 
may apply.

Consultation with 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T

Starting at this temperature, the use of the material is 
�M�J�N�J�U�F�E�� �8�F �S�F�D�P�N�N�F�O�E �D�P�O�T�V�M�U�J�O�H �(�' �U�P �P�C�U�B�J�O �B�O 
individual assessment of the conditions.

Not suitable The material is not suitable for the application or only 
under special conditions since the medium considerably 
impacts material properties.
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5.10	 Electrofusion (heating element fusion joints).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .������

���������� �#�$�' �1�M�V�T �G�V�T�J�P�O �K�P�J�O�U�J�O�H �	�C�F�B�E �B�O�E �D�S�F�W�J�D�F���G�S�F�F�
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .251
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1	 Symbols, SI-Units and Conversion 
Tables

1.1	 Metric and British system of units
�5�I�F metric system uses both the pipe outside diameter (d in mm) and the nominal diameter 
�	�%�/ �J�O �N�N�
 �G�P�S �U�I�F �T�J�[�F �E�F�Ì�O�J�U�J�P�O�� �5�I�F �Q�J�Q�F �P�V�U�T�J�E�F �E�J�B�N�F�U�F�S �J�T �U�I�F �T�Q�F�D�J�Ì�F�E �S�F�B�M �P�V�U�T�J�E�F 
�E�J�B�N�F�U�F�S �P�G �U�I�F �Q�J�Q�F�� �5�I�F �O�P�N�J�O�B�M �E�J�B�N�F�U�F�S �D�M�B�T�T�J�Ì�F�T �U�I�F �J�O�O�F�S �E�J�B�N�F�U�F�S �B�O�E �N�B�L�F�T �J�U 
�D�P�N�Q�B�S�B�C�M�F �X�J�U�I �N�F�U�B�M �Q�J�Q�F�� �5�I�F �%�/ �O�V�N�C�F�S�T �P�G �N�F�U�B�M �B�O�E �Q�M�B�T�U�J�D �Q�J�Q�F �B�S�F �U�I�F �T�B�N�F�� 

�*�O�D�I �T�Z�T�U�F�N�T �B�S�F �P�O�M�Z �E�F�T�J�H�O�B�U�F�E �C�Z �U�I�F �O�P�N�J�O�B�M �E�J�B�N�F�U�F�S �	�J�O �J�O�D�I�F�T �B�O�E �G�S�B�D�U�J�P�O�T �P�G �J�U�
�� �5�I�F 
�E�J�N�F�O�T�J�P�O�T �P�G �U�I�F �J�N�Q�F�S�J�B�M �Q�J�Q�F �	�U�P �#�4�
 �B�O�E �U�I�F �"�N�F�S�J�D�B�O �Q�J�Q�F �	�U�P �"�/�4�* �� �"�4�.�&�
 �B�S�F �W�F�S�Z 
�T�J�N�J�M�B�S�
 �C�V�U �O�P�U �J�E�F�O�U�J�D�B�M��

�.�F�U�S�J�D �B�O�E �J�O�D�I �Q�J�Q�F �P�G �T�B�N�F �O�P�N�J�O�B�M �T�J�[�F �D�B�O �C�F �D�P�O�O�F�D�U�F�E �C�Z �B�E�B�Q�U�P�S�T��

Comparison of metric and Inch based pipe sizes

Metric sizes Inch sizes

Pipe outer diameter
d (mm)

Nominal diameter
DN (mm)

Nominal diameter
DN (Inch)

10 �� �¸
12 8 ¼
���� 10 �¹
20 15 ½
25 20 ¾
32 25 1
���� 32 1¼
50 ���� 1½
���� 50 2
���� ���� 2½
90 80 3
110 100 ��
125 100 -
1251) 125 -
������ 125 5
������ 150 ��
1802) 150 -
200 200 8
225 200 8
250 250
280 250 10
315 300 12
355 350 ����
������ ������ ����
������ ������ 18
������ 500 -
500 500 20
������ ������ -
������ ������ ����
������ ������ 28
800 800 32
900 900 ����
1000 1000 ����

1)�� �4�P�M�W�F�O�U �D�F�N�F�O�U �T�P�D�L�F�U 
systems only

2)	 Butt fusion systems only
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1.2	 Identi�cation

1.2.1	 Fittings

Packaging label using PE electrofusion �tting with the most comprehensive 
content as an example

Barcode label

Bag label

�'�V�S�U�I�F�S �J�O�G�P�S�N�B�U�J�P�O �U�P �F�B�D�I �Q�S�P�E�V�D�U �D�B�O �C�F �E�P�X�O�M�P�B�E�F�E �X�J�U�I �U�I�F �V�O�J�U�B�S�Z �2�3���$�P�E�F�T �G�S�P�N �U�I�F 
�E�B�U�B�C�B�T�F �P�G �P�V�S �P�O�M�J�O�F���T�F�S�W�J�D�F�T�� �*�O �U�I�J�T �X�B�Z �B �D�P�O�T�P�M�J�E�B�U�J�P�O �P�G �B�M�M �J�O�G�P�S�N�B�U�J�P�O �G�S�P�N �Q�S�P�E�V�D�U�J�P�O 
�B�O�E �J�O�T�U�B�M�M�B�U�J�P�O �J�T �Q�P�T�T�J�C�M�F �J�O �P�S�E�F�S �U�P �H�F�O�F�S�B�U�F �D�P�N�Q�M�F�U�F �O�F�U�X�P�S�L �E�P�D�V�N�F�O�U�B�U�J�P�O��

�� �8�F�M�E�J�O�H���#�B�S�D�P�E�F�
 �*�4�0�{����������
�� Item number
�� �$�P�P�M�J�O�H �U�J�N�F
�� �4�%�3���$�M�B�T�T �P�G �U�I�F �1�J�Q�F
�� �5�S�B�D�F�B�C�J�M�J�U�Z �D�P�E�F�
 �*�4�0�{����������
�� Batch-Nr.
�� Production month and year 

YY.XXX
�� �6�O�J�U�B�S�Z �2�3���$�P�E�F
�� �.�B�O�V�B�M �8�F�M�E�J�O�H �E�B�U�B
�� Product name
�� Dimension
�� Number of items
�� Product picture
�� �"�Q�Q�S�P�W�B�M���/�P�S�N�T
�� Material
�� �.�B�Y�� �C�M�F�F�E �Q�S�F�T�T�V�S�F
�� �$�P�M�P�S �C�B�S��  

�Z�F�M�M�P�X �� �(�B�T�
  
�C�M�V�F �� �8�B�U�F�S
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1.2.2	 Valves

Packaging label using ball valve type 546 as an example

Code numbers

�5�I�F �D�P�E�F �O�V�N�C�F�S�T �U�Z�Q�J�D�J�B�M�M�Z �D�P�O�T�J�T�U �P�G �U�I�F �G�P�M�M�P�X�J�O�H��

�� Product name
�� �$�P�E�F �O�V�N�C�F�S
�� Dimension
�� �(�B�T�L�F�U �N�B�U�F�S�J�B�M
�� �1�B�D�L�B�H�F�E �O�V�N�C�F�S �P�G �V�O�J�U�T
�� Product image
�� �"�Q�Q�S�P�W�B�M�T���T�U�B�O�E�B�S�E�T
�� �7�B�M�W�F �N�B�U�F�S�J�B�M
�� Nominal pressure
�� �5�Z�Q�F

�� �$�M�B�T�T
�� Material
�� �5�Z�Q�F
�� �7�B�S�J�B�O�U
�� �4�J�[�F
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1.2.3	 Pipe

Nr. Designation type Example

� Manufacturer's logo  
� Name of piping system �1�3�0�(�&�'
� Material PP-H
� �$�P�E�F �O�V�N�C�F�S ������������������
� �/�P�N�J�O�B�M �X�J�E�U�I �	�%�/�
 �Y �X�B�M�M �U�I�J�D�L�O�F�T�T �	�F�
���� �Y ������
� �4�U�B�O�E�B�S�E���B�Q�Q�S�P�W�B�M �%�*�/ ��������������
� Pressure (PN) PN10
� SDR 11
� �"�Q�Q�S�P�W�B�M �T�Z�N�C�P�M

 
� �%�B�U�F �P�G �N�B�O�V�G�B�D�U�V�S�F �	�%�%���.�.���:�:�
����������������

1.3	 Symbols (DIN�2429, ISO�14617)
Symbols Connection Symbols Valves

Pipe �7�B�M�W�F�
 �H�F�O�F�S�B�M

�1�J�Q�F�
 �J�O�T�V�M�B�U�F�E �#�B�M�M �W�B�M�W�F

�$�S�P�T�T�J�O�H �X�J�U�I�P�V�U 
connection

�%�J�B�Q�I�S�B�H�N �W�B�M�W�F

�5�F�F Flap trap

Flange connection Pump

Hose �7�B�M�W�F�
 �Í�B�O�H�F�E

Slope �#�V�U�U�F�S�Í�Z �W�B�M�W�F

�$�P�O�O�F�D�U�J�P�O �$�I�F�D�L �W�B�M�W�F

Reduction �"�D�U�V�B�U�P�S

�$�P�O�U�B�J�O�F�S�
 �Í�B�O�H�F�E
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1.4	 Abbreviations and units of measure

1.4.1	 Abbrevitations for materials

Abbrevia-
tion

Name

�"�#�4 �"�D�S�Z�M�P�O�J�U�S�J�M�F���C�V�U�B�E�J�F�O�F���T�U�Z�S�F�O�F
�$�3 �$�I�M�P�S�P�Q�S�F�O�F �S�V�C�C�F�S�
 �F���H�� �O�F�P�Q�S�F�O�F
EPDM Ethylene propylene rubber
FKM �'�M�V�P�S�J�O�B�U�F�E �S�V�C�C�F�S�
 �F���H�� �7�J�U�P�O
GRP �(�M�B�T�T���Ì�C�F�S �S�F�J�O�G�P�S�D�F�E �Q�M�B�T�U�J�D�T
Ms Brass
NBR Nitrile rubber
NR Natural rubber
PB Polybutylene
PE Polyethylene
PE-X �$�S�P�T�T�M�J�O�L�F�E �Q�P�M�Z�F�U�I�Z�M�F�O�F
PP Polypropylene
�1�5�'�& �1�P�M�Z�U�F�U�S�B�Í�V�P�S�F�U�I�Z�M�F�O�F
�1�7�$ �1�P�M�Z�W�J�O�Z�M�D�I�M�P�S�J�E�F
�1�7�$���$ �1�P�M�Z�W�J�O�Z�M�D�I�M�P�S�J�E�F �Q�P�T�U�D�I�M�P�S�J�O�B�U�F�E �	�J�O�D�S�F�B�T�F�E �D�I�M�P�S�J�O�F �D�P�O�U�F�O�U�

�1�7�$���6 �1�P�M�Z�W�J�O�Z�M�D�I�M�P�S�J�E�F �V�O�Q�M�B�T�U�J�D�J�T�F�E
�1�7�%�' �1�P�M�Z�W�J�O�Z�M�J�E�F�O�F�Í�V�P�S�J�E�F
�.�$�* Malleable cast iron
�6�1���(�' �6�O�T�B�U�V�S�B�U�F�E �Q�P�M�Z�F�T�U�F�S �S�F�T�J�O�
 �Ì�C�F�S�H�M�B�T�T���S�F�J�O�G�P�S�D�F�E

1.4.2	 Abbreviations for procedures

Abbrevia-
tion

Name

�$ Design factor �$�P�O�T�J�E�F�S�B�U�J�P�O �P�G �W�B�S�J�B�U�J�P�O�T �J�O �N�B�U�F�S�J�B�M �D�P�N�Q�P�T�J-
tion and pipe manufacturing

S Pipe series �8�B�M�M �U�I�J�D�L�O�F�T�T �P�G �B �Q�J�Q�F �X�J�U�I �B �H�J�W�F�O �P�V�U�F�S 
diameter

SDR Standard dimension ratio �3�B�U�J�P �P�G �E�J�B�N�F�U�F�S �U�P �X�B�M�M �U�I�J�D�L�O�F�T�T
MFR �.�F�M�U �Í�P�X �S�B�U�F �7�J�T�D�P�T�J�U�Z �P�G �U�I�F �N�P�M�U�F�O �Q�M�B�T�U�J�D �N�B�U�F�S�J�B�M
MRS �.�J�O�J�N�V�N �S�F�R�V�J�S�F�E �T�U�S�F�O�H�U�IPressure resistance of a pipe material
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1.4.3	 Dimensions and units

Abkürzung Bezeichnung

�E�
 �E���
 �E���
 �E���
 �E���0�V�U�F�S �E�J�B�N�F�U�F�S
DN Nominal diameter
�4�$ �4�J�[�F �P�G �I�F�Y�B�H�P�O �I�F�B�E �C�P�M�U�T
�"�- Number of bolt holes
s �8�S�F�O�D�I �T�J�[�F
g �8�F�J�H�I�U �J�O �H�S�B�N�T
SP �/�V�N�C�F�S �P�G �J�U�F�N�T �Q�F�S �T�U�B�O�E�B�S�E �Q�B�D�L�B�H�F
GP �/�V�N�C�F�S �P�G �J�U�F�N�T �Q�F�S �M�B�S�H�F �Q�B�D�L�B�H�F
e �8�B�M�M �U�I�J�D�L�O�F�T�T �P�G �Q�J�Q�F
PN �/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �B�U ���� �‹�$�
 �X�B�U�F�S �	���� �Z�F�B�S�T�

Rp �$�Z�M�J�O�E�S�J�D�B�M �J�O�O�F�S �Q�J�Q�F �U�I�S�F�B�E �B�D�D�� �U�P �*�4�0 ������
R �$�P�O�J�D�B�M �P�V�U�F�S �Q�J�Q�F �U�I�S�F�B�E �B�D�D�� �U�P �*�4�0 ������
ppm Parts per million
1 bar �� ������ �/���N�N2

�� ������ �.�Q�B
�� ������������ �Q�T�J

1.5	 SI units

1.5.1	 SI base units

Base size
Name Sign

SI base units
Name Sign

Length l Meter m
Mass m Kilogram �L�H
�5�J�N�F t Second s
Electric current I �"�N�Q�F�S�F �"
�5�I�F�S�N�P�E�Z�O�B�N�J�D 
temperature

�5 �,�F�M�W�J�O K

�"�N�P�V�O�U �P�G �T�V�C�T�U�B�O�D�Fn Mole mol
Luminous intensity ln �$�B�O�E�F�M�B cd

1.5.2	 Internationally de�ned pre�xes

Meaning
Pre�x
Name Sign

Factor as
Decimal power Decimal number

�2�V�J�O�U�J�M�M�J�P�O�F�Y�B E 1018 �� �� ������ ������ ������ ������ ������ ������
�2�V�B�E�S�J�M�M�J�P�Opeta P 1015 �� �� ������ ������ ������ ������ ������
�5�S�J�M�M�J�P�O tera �5 1012 �� �� ������ ������ ������ ������
Billion giga G 109 �� �� ������ ������ ������
Million mega M 10�� �� �� ������ ������
�5�I�P�V�T�B�O�E �L�J�M�P �L 103 �� �� ������
Hundred hecto h 102 �� ������
�5�F�O �E�F�L�B da 101 �� ����
�5�F�O�U�I deci d 10-1 �� ������
Hundredth centi c 10-2 �� ��������
�5�I�P�V�T�B�O�E�U�Imilli m 10-3 �� ����������
Millionth micro µ 10���� �� ���������� ������
Billionth nano n 10-9 �� ���������� ������ ������
�5�S�J�M�M�J�P�O�U�Ipico p 10-12 �� ���������� ������ ������ ������
�2�V�B�E�S�J�M�M�J�P�O�U�Ifemto f 10-15 �� ���������� ������ ������ ������ ������
�2�V�J�O�U�J�M�M�J�P�O�U�Iatto a 10-18 �� ���������� ������ ������ ������ ������ ������

Dimensions must be listed in 
�N�N �B�O�E���P�S �J�O�D�I �B�O�E �S�F�G�F�S �U�P 
nominal or standard dimension. 
Subject to construction and 
design changes.
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1.5.3	 Units
Size Sign SI unit Permissible units 

outside of SI
Conversion into corresponding 
SI�unit and relationships

Units and conversions no 
longer permissible

Length I m ���p �� ������������ �N
�� �4�N �� �������� �N

�"�S�F�B �" m2 �� �C �� ����-28 m2

�� �B �� ����2 m2

�� �I�B �� ������ m2

�R�N�
 �R�E�N�
 �R�D�N

�7�P�M�V�N�F �7 m3 l �� �M �� ����-3 m3

Solid angle �˜ SR �� �T�S �� �� �N2���N2 ���‹ �� ���������� �q �������� sr
�� �H �� ���������� �q �������� sr

�5�J�N�F t s min
h
d

�� �N�J�O �� ���� �T
�� �I �� �������� �T
�� �E �� ���� ������ �T

�'�S�F�R�V�F�O�D�Z f �)�[  �� �)�[ �� �����T

�4�Q�F�F�E�
 �S�P�U�B�U�J�P�O�B�M 
�G�S�F�R�V�F�O�D�Z

n s-1 min-1

�6���N�J�O
1 min-1  �	���������
 �T-1

�� �6���N�J�O �� �� �	�����N�J�O�


�7�F�M�P�D�J�U�Z �W �N���T �L�N���I �� �L�N���I �� �	�����������
 �N���T

�"�D�D�F�M�F�S�B�U�J�P�O g �N���T2 Normal-Fallbeschleunigung
gn �� �������������� �N���T2

�� �(�B�M �� ����-2 �N���T2

Mass m �L�H t �� �U �� �����Ž �L�H �� �R �� ���� �L�H

Density �U �L�H���N3 �U���N3 
�L�H���M

�� �U���N3 �� �������� �L�H���N3

�� �L�H���M �� �������� �L�H���N3

Moment of inertia J �L�H �q �N2 �� �L�Q �q �N �T2 �� �������� �L�H �q �N2

Force F N �� �/ �� �� �L�H �q �N���T2 �� �E�Z�O �� ����-5 N
�� �Q �� �������������� �q ����-3 N
�� �L�Q �� �������������� �/

�5�P�S�R�V�F M �/ �q �N �� �L�Q�N �� �������������� �/�N
�� �/�N �� ������������ �M�C���G�U

Pressure p Pa bar �� �1�B �� �� �/���N2

�� �C�B�S �� ����5 Pa
�� �B�U�N �� �������������� �C�B�S
�� �B�U �� ���������������� �C�B�S
�� �5�P�S�S �� ���������������� �q ����-3 bar
�� �N �8�4 �� �������������� �q ����-3 bar
�� �N�N �)�H �� ���������������� �q ����-3bar

Stress �V �/���N2 
Pa

�� �/���N2 �� �� �1�B �� �L�Q���N2 �� �������������� �/���N2

�� �L�Q���D�N2 �� �������������� ����-3 �/���N2

�� �L�Q���N�N2 �� �������������� �q �������� �/���N2

�%�Z�O�B�N�J�D �W�J�T�D�P�T�J�U�Z �1�B �q �T �� �1�B �q �T �� �� �/ �q �T���N2 �� �1 �	�1�P�J�T�F�
 �� ����-1 �1�B �q �T

�,�J�O�F�N�B�U�J�D �W�J�T�D�P�T�J�U�Z m2���T 1 m2���T �� �� �1�B �q �T �q �N3���L�H �� �4�U �	�4�U�P�L�F�T�
 �� �������� m2���T

�8�P�S�L�
 �F�O�F�S�H�Z �8 
E

J �F�7 
�8 �q �I

�� �+ �� �� �/�N �� �� �8�4
�� �8 �q �I �� ������ �,�+

�� �D�B�M �� ������������ �+
�� �L�Q�N �� �������������� �+
�� �F�S�H �� �������� J

Electric charge �2 �$  �� �$ �� �� �" �q �T

�&�M�F�D�U�S�J�D �W�P�M�U�B�H�F�6 �7 �� �7 �� �� �8���"

Electric current I �" 

Electric resistance R �˜  �� �˜ �� �� �7���" �� �˜ �B�C�T �� �� �˜

�1�P�X�F�S P �8  �� �8 �� �� �+���T �� �� �/�N���T 
�� �8 �� �� �7 �q �"

�� �1�4 �� �������������� �8
�� �L�D�B�M���I �� ���������� �8
�� �L�Q�N���T �� ���� �8

Electric capacitance �$ F �� �' �� �� �$���7

�.�B�H�O�F�U�J�D �Ì�F�M�E �T�U�S�F�O�H�U�IH �"���N �� �0�F �� �������������� �"���N

�.�B�H�O�F�U�J�D �Í�V�Y �) �8�C  �� �8�C �� �� �7 �q �T �� �.�Y �� ����-8 �8�C

�.�B�H�O�F�U�J�D �Í�V�Y �E�F�O�T�J�U�ZB �5 �� �5 �� �� �8�C���N2 �� �( �� �������� �5

Inductance L H �� �) �� �� �8�C���"

Electric conductance G S �� �4 �� �����˜

�5�I�F�S�N�P�E�Z�O�B�N�J�D 
temperature

�5 K �— �� �‹�$ �� �— �� �,
�0 �‹�$ �� ������������ �,

�$�F�M�T�J�V�T�� �U�F�N�Q�F�S�B�U�V�S�F�U�
 �G �‹�$  �— �� �‹�$ �� �— �� �,
�0 �, �� �������������� �‹�$

�5�I�F�S�N�B�M �D�B�Q�B�D�J�U�Z �$ �+���, �� �,�D�M���H�S�B�E �� ������������ ����-3 �+���,
�� �$�M �� ������������ �+���,
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�4�Z�N�C�P�M�T�
 �4�*���6�O�J�U�T �B�O�E �$�P�O�W�F�S�T�J�P�O �5�B�C�M�F�T

1.6	 Conversion tables

1.6.1	 Viscosities
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²/s

1.0 1.0 1.0 31 29 - - - - 0.01 ������ �Y ��������

2.0 2.0 1.1 ���� 30 - - �������� - 0.02 ������ �Y ��������

3.0 3.0 1.2 35 33 - - �������� - 0.03 ������ �Y ��������

������ ������ 1.3 ���� 35 - - 1820 - - ������ �Y ��������

5.0 5.0 1.39 ���� 38 - - 1300 - 0.05 ������ �Y ��������

������ ������ �������� �������� �������� - - 1085 - �������� ������ �Y ��������

������ ������ �������� �������� ���� - - 930 - �������� ������ �Y ��������

8.0 8.0 �������� 53 ���� - - ������ - 0.08 ������ �Y ��������

9.0 9.0 �������� 55 �������� - - ������ - 0.09 ������ �Y ��������

10 10 �������� 59 52 - - ������ - 0.10 ������ �Y ����-5

20 20 2.9 ���� 85 15 - 320 - 0.2 ������ �Y ����-5

���� ���� 5.3 185 ������ 21 - 159 - ������ ������ �Y ����-5

���� ���� ������ 280 ������ 30 �������� ������ ������ ������ ������ �Y ����-5

80 80 10.5 ������ 322 38 25.9 ���� ������ 0.8 ������ �Y ����-5

100 100 13.2 ������ ������ ���� 32 ���� ������ 1.0 ������ �Y ��������

200 200 �������� ������ ������ 92 ���� 32.5 11.2 2.0 ������ �Y ��������

������ ������ 52.8 1888 �������� ������ 111 15.9 �������� ������ ������ �Y ��������

������ ������ �������� 2832 �������� ������ ������ �������� �������� ������ ������ �Y ��������

800 800 ������ �������� �������� ������ ������ 8.1 35 8.0 ������ �Y ��������

1000 1000 132 �������� �������� ������ ������ ������ ���� 10 ������ �Y ����-3

5000 5000 ������ ���� ������ ���� ������ 2300 �������� 1.23 ������ 50 ������ �Y ����-3

10 000 10 000 1320 ���� ������ ���� ������ �������� �������� - ������ 100 ������ �Y ����-2

50 000 50 000 �������� ������ ������ ������ ������ 23 000 ���� ������ - �������� 500 ������ �Y ����-2

�"�C�T�P�M�V�U�F �W�J�T�D�P�T�J�U�Z �	�D�F�O�U�J�Q�P�J�T�F�
 �� �L�J�O�F�N�B�U�J�D �W�J�T�D�P�T�J�U�Z �	�D�F�O�U�J�T�U�P�L�F�T�
 �q �E�F�O�T�J�U�Z �P�W�F�S 
�����{�D�F�O�U�J�T�U�P�L�F�T �� �D�P�O�W�F�S�T�J�P�O �U�P �4�4�6 �» �4�4�6 �� �D�F�O�U�J�T�U�P�L�F�T �q ��������

1.6.2	 Flow volume

m3/h l/min l/s m3/s Imp. gal/min US gal/min cu. ft./h cu. ft./s

1.0 ���������� ���������� ���������q���� ���� ���������� ���������� 35.311 �������� �q ����-3

�������� 1.0 ���������� �������� �q ����-5 0.220 ���������� 2.119 �������� �q ��������

������ ���� 1.0 �������� �q ����-3 13.20 15.853 ������������ �������� �q ����-2

�� ������ ���� ������ 1000 1.0 13 200 15 838 ������ ������ 35.311
������������ �������� ���������� �������� �q ����-5 1.0 1.201 ���������� �������� �q ����-3

������������ �������� ���������� �������� �q ����-5 0.833 1.0 8.0238 �������� �q ����-3

0.0283 �������� 0.008 �������� �q �������� ���������� 0.125 1.0 �������� �q ��������

������������ �� ������ 28.32 �������� �q ����-2 ������������ ���������� �� ������ 1.0
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Design and Installation�4�Z�N�C�P�M�T�
 �4�*���6�O�J�U�T �B�O�E �$�P�O�W�F�S�T�J�P�O �5�B�C�M�F�T

1.6.3	 Pressure and pressure heads

bar kg/cm 2 lbf/in 2 atm ft H2O m H2O mm Hg in. Hg kPa

1.0 ������������ ������������ ������������ ������������ ������������ ������������ 29.530 100

������������ 1.0 ������������ ������������ 32.808 10 ������������ 28.959 ����������

������������ ������������ 1.0 ���������� ������������ ������������ ������������ ���������� ��������

1.0133 1.0332 ������������ 1.0 33.889 10.332 ���������� 29.921 101.3

0.0299 0.0305 ������������ 0.0295 1.0 ������������ ������������ ������������ 2.99

0.0981 0.10 ���������� ������������ 3.2808 1.0 ������������ ���������� 9.81

�������� �q �������� ������������ 0.0193 �������� �q �������� ������������ ������������ 1.0 ������������ 0.133

0.0339 ������������ ������������ ������������ 1.1329 ������������ ���������� 1.0 3.39

������ �q ����-5 �������� �q �������� �������� �q ����-5 �������� �q �������� �������� �q �������� �������� �q ����-5 �������� �q �������� �������� �q ����-5 1.0

1.6.4	 Conversion inch/mm

atm	 International standard 
atmosphere

�L�H���D�N2	 Metric atmosphere
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Pipeline Design

2	 Pipeline Design

2.1	 Long-term behavior of thermoplastic materials
�0�O�F �P�G �U�I�F �N�P�T�U �J�N�Q�P�S�U�B�O�U �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T �P�G �Q�M�B�T�U�J�D �Q�J�Q�F �J�T �U�I�F �S�F�B�M�J�T�U�J�D �T�F�S�W�J�D�F �M�J�G�F �P�G �B �Q�J�Q�F 
�U�I�B�U �J�T �T�V�C�K�F�D�U�F�E �U�P �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F�� �5�I�J�T �D�I�B�S�B�D�U�F�S�J�T�U�J�D �J�T �S�F�G�F�S�S�F�E �U�P �B�T �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�� 
�8�I�F�O �E�F�U�F�S�N�J�O�J�O�H �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�
 �U�I�F �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �U�I�F �Í�P�X �N�F�E�J�V�N �Q�M�B�Z �B�O 
essential role.

2.1.1	 MRS values

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �T�I�P�X�T �U�I�F �.�3�4 �W�B�M�V�F�T �	�.�J�O�J�N�V�N �3�F�R�V�J�S�F�E �4�U�S�F�O�H�U�I�
 �G�P�S �U�I�F�S�N�P�Q�M�B�T�U�J�D 
materials used in the construction of industrial piping systems.

�5�I�F �W�B�M�V�F�T �B�S�F �C�B�T�F�E �P�O �U�I�F�T�F �T�U�B�O�E�B�S�E�T��
�q���&�/ �*�4�0 ���������� �	�"�#�4�
 �1�7�$���6�
 �1�7�$���$�

�q���&�/ �*�4�0 ���������� �	�1�#�
 �1�&�
 �1�1�

�q���&�/ �*�4�0 ���������� �	�1�7�%�'�


Material MRS value
(MPa)

�"�#�4 ����  
PE80 8 
PE100 10 
PP-H 10 
PP-B 8 
PP-R 8 
�1�7�$���6 25 
�1�7�$���$ �	�Q�J�Q�F�
 25 
�1�7�$���$ �	�Ì�U�U�J�O�H�
 20 
�1�7�%�' 25 

2.1.2	 Long-term behavior of ABS

Calculation (based on EN ISO 15493:2015)

�5�I�F �G�P�M�M�P�X�J�O�H �M�P�P�Q �T�U�S�F�T�T �P�M�J�B�H�S�B�N �T�I�P�X�T �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �P�G �"�#�4�� �'�P�S �U�I�F 
�U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �G�S�P�N ������ �‹�$ �U�P ������ �‹�$�
 �G�S�B�D�U�V�S�F �M�J�O�F�T �B�S�F �E�J�T�Q�M�B�Z�F�E�� �5�I�F�T�F �B�S�F �D�B�M�M�F�E 
�-�1�-�{�D�V�S�W�F�T �	�-�P�X�F�S �1�S�F�E�J�D�U�B�C�M�F �-�J�N�J�U�
�� �U�I�J�T �N�F�B�O�T �B�D�D�P�S�E�J�O�H �U�P �U�I�F �E�F�Ì�O�J�U�J�P�O �U�I�B�U �������� �� �P�G �B�M�M 
�G�S�B�D�U�V�S�F �Q�P�J�O�U�T �B�S�F �P�O �P�S �B�C�P�W�F �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �D�V�S�W�F��

�5�Z�Q�J�D�B�M�M�Z �G�P�S �B�N�P�S�Q�I�P�V�T �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �M�J�L�F �"�#�4�
 �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �T�I�P�X�T �T�U�S�B�J�H�I�U 
�M�J�O�F�T�� �5�I�F �D�V�S�W�F�T �B�S�F �Q�M�P�U�U�F�E �J�O �B �E�P�V�C�M�F �M�P�H�B�S�J�U�I�N�J�D �E�J�B�H�S�B�N �	�J���F�� �O�P�U �M�J�O�F�B�S�
�� �1�M�F�B�T�F �U�B�L�F �U�I�J�T 
�J�O�U�P �B�D�D�P�V�O�U �X�I�F�O �S�F�B�E�J�O�H �W�B�M�V�F�T �G�P�S �T�U�S�F�T�T �P�S �U�J�N�F��

�5�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �X�B�T �D�B�M�D�V�M�B�U�F�E �C�Z �V�T�J�O�H �U�I�F �F�Y�U�S�B�Q�P�M�B�U�J�P�O �N�F�U�I�P�E �B�D�D�P�S�E�J�O�H �U�P 
�&�/�{�*�4�0 ���������� �8�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �F�R�V�B�U�J�P�O �	�����Q�B�S�B�N�F�U�F�S �N�P�E�F�M�
�
 �X�I�J�D�I �X�B�T �E�F�S�J�W�F�E �G�S�P�N �U�I�B�U 
�E�J�B�H�S�B�N�
 �T�U�S�F�T�T�
 �U�F�N�Q�F�S�B�U�V�S�F �P�S �U�J�N�F �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �G�P�S �U�I�F �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �P�G  
������ �‹�$ �U�P ������ �‹�$��

log t = –154.8961 – 35935.57 ��� + 55180.34 ��� + 98.73749 ��log ��
log �

T
1
T

�U�� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

�5�� �.�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F �	�,�

�V�� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�


�5�I�F �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �T�I�P�X�O �G�P�S �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�B�E�F �P�G �"�#�4 �J�T �E�F�S�J�W�F�E �G�S�P�N 
�U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�
 �J�O�D�M�V�E�J�O�H �U�I�F �E�F�T�J�H�O �G�B�D�U�P�S�
 �G�P�S �B �T�F�S�W�J�D�F �M�J�G�F �P�G ���� �Z�F�B�S�T��
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Long-term behavior ABS (based on EN ISO 15493:2015)

�:�� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�

�9�� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

a	 Years



4�{�’�{������ GF Piping Systems – Industrial Piping Systems – Part 1 (05.19)

Pipeline Design

2.1.3	 Long-term behavior of PE

Calculation (based on EN ISO 15494:2015) 

�5�I�F �G�P�M�M�P�X�J�O�H �S�F�Q�F�B�U �P�G �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�T �P�G �1�&���� �B�O�E �1�&�������� �'�P�S �U�I�F �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F 
�G�S�P�N ������ �‹�$ �U�P ������ �‹�$�
 �M�J�O�F�T �P�G �G�S�B�D�U�V�S�F �B�S�F �E�J�T�Q�M�B�Z�F�E�� �5�I�F�T�F �B�S�F �D�B�M�M�F�E �-�1�- �D�V�S�W�F�T �	�-�P�X�F�S 
�1�S�F�E�J�D�U�B�C�M�F �-�J�N�J�U�
�� �U�I�J�T �N�F�B�O�T �B�D�D�P�S�E�J�O�H �U�P �U�I�F �E�F�Ì�O�J�U�J�P�O �U�I�B�U �������� �� �P�G �B�M�M �G�S�B�D�U�V�S�F �Q�P�J�O�U�T �B�S�F 
�P�O �P�S �B�C�P�W�F �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �D�V�S�W�F��

Straight lines represent the long term properties of PE in the hoop stress diagram.

�5�I�F �D�V�S�W�F�T �B�S�F �Q�M�P�U�U�F�E �J�O �B �E�P�V�C�M�F �M�P�H�B�S�J�U�I�N�J�D �E�J�B�H�S�B�N �	�O�P�U �M�J�O�F�B�S�
�
 �Q�M�F�B�T�F �U�B�L�F �U�I�J�T �J�O�U�P 
�B�D�D�P�V�O�U �X�I�F�O �S�F�B�E�J�O�H �W�B�M�V�F�T �G�P�S �T�U�S�F�T�T �P�S �U�J�N�F�� 

�5�I�F �M�P�O�H���U�F�S�N �W�B�M�V�F�T �I�B�W�F �C�F�F�O �D�B�M�D�V�M�B�U�F�E �C�Z �V�T�J�O�H �U�I�F �F�Y�U�S�B�Q�P�M�B�U�J�P�O �N�F�U�I�P�E �B�D�D�P�S�E�J�O�H �U�P 
�&�/ �*�4�0 ���������� �8�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �F�R�V�B�U�J�P�O �	�����Q�B�S�B�N�F�U�F�S �N�P�E�F�M�
�
 �X�I�J�D�I �X�B�T �E�F�S�J�W�F�E �G�S�P�N �U�I�B�U 
�E�J�B�H�S�B�N�
 �T�U�S�F�T�T�
 �U�F�N�Q�F�S�B�U�V�S�F �P�S �U�J�N�F �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �G�P�S �U�I�F �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �P�G  
������ �‹�$ �U�P ���� �‹�$��

First branch �	�M�F�G�U���I�B�O�E �Q�P�S�U�J�P�O �P�G �U�I�F �D�V�S�W�F�T �B�T �T�I�P�X�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�T�


PE100

log t = –45.4008 + 28444.734 ������ – 45.9891 ��log �
1
T

PE80

log t = –42.5488 + 24078.8 ������ – 37.5758 ��log �
1
T

PE63

log t = –19.8823 + 8619.357 ������ – 3.039 ��log �
1
T

�U�� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

�5�� �.�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F �	�,�

�V�� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�


�5�I�F �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �U�I�B�U �X�F �Q�S�P�W�J�E�F �G�P�S �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�B�E�F �P�G �1�&���� �B�O�E 
�1�&������ �J�T �E�F�S�J�W�F�E �G�S�P�N �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�
 �J�O�D�M�V�E�J�O�H �U�I�F �E�F�T�J�H�O �G�B�D�U�P�S�
 �G�P�S �B �T�F�S�W�J�D�F �M�J�G�F �P�G 
25 years.
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Long-term behavior PE100 (EN ISO 15494:2015) 

�: �� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�

�9�� �� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

X2 	Years
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Long-term behavior PE80 (EN ISO 15494:2015)

�: �� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�

�9�� �� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

X2 	Years
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2.1.4	 Long-term behavior of PP

Calculation (based on EN ISO 15494:2015)

�5�I�F �G�P�M�M�P�X�J�O�H �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�T �T�I�P�X �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �P�G �1�1���)�
 �1�1���# �B�O�E �1�1���3�� �'�P�S 
�U�I�F �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �G�S�P�N ������ �‹�$ �U�P �������� �‹�$�
 �G�S�B�D�U�V�S�F �M�J�O�F�T �B�S�F �E�J�T�Q�M�B�Z�F�E�� �5�I�F�T�F �B�S�F �D�B�M�M�F�E 
�-�1�- �D�V�S�W�F�T �	�-�P�X�F�S �1�S�F�E�J�D�U�B�C�M�F �-�J�N�J�U�
�� �U�I�J�T �N�F�B�O�T �B�D�D�P�S�E�J�O�H �U�P �U�I�F �E�F�Ì�O�J�U�J�P�O �U�I�B�U �������� �� �P�G �B�M�M 
�G�S�B�D�U�V�S�F �Q�P�J�O�U�T �B�S�F �P�O �P�S �B�C�P�W�F �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �D�V�S�W�F�� 

�5�Z�Q�J�D�B�M�M�Z �G�P�S �T�F�N�J���D�S�Z�T�U�B�M�M�J�O�F �Q�M�B�T�U�J�D�T �M�J�L�F �1�1�
 �U�I�F �M�P�O�H���U�F�S�N �D�V�S�W�F�T �T�I�P�X �B �L�O�F�F�� �5�I�F �D�V�S�W�F�T 
�B�S�F �Q�M�P�U�U�F�E �J�O �B �E�P�V�C�M�F �M�P�H�B�S�J�U�I�N�J�D �E�J�B�H�S�B�N �	�J���F�� �O�P�U �M�J�O�F�B�S�
�� �1�M�F�B�T�F �U�B�L�F �U�I�J�T �J�O�U�P �B�D�D�P�V�O�U �X�I�F�O 
�S�F�B�E�J�O�H �W�B�M�V�F�T �G�P�S �T�U�S�F�T�T �P�S �U�J�N�F��

�5�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �X�B�T �D�B�M�D�V�M�B�U�F�E �C�Z �V�T�J�O�H �U�I�F �F�Y�U�S�B�Q�P�M�B�U�J�P�O �N�F�U�I�P�E �B�D�D�P�S�E�J�O�H �U�P 
�&�/�{�*�4�0 ���������� �8�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �F�R�V�B�U�J�P�O �	�����Q�B�S�B�N�F�U�F�S �N�P�E�F�M�
�
 �X�I�J�D�I �X�B�T �E�F�S�J�W�F�E �G�S�P�N �U�I�B�U 
�E�J�B�H�S�B�N�
 �T�U�S�F�T�T�
 �U�F�N�Q�F�S�B�U�V�S�F �P�S �U�J�N�F �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �G�P�S �U�I�F �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �P�G ������ �‹�$ �U�P 
������ �‹�$��

�5�I�F �E�P�U�U�F�E �M�J�O�F�T �P�G �U�I�F �D�V�S�W�F�T �B�Q�Q�M�Z �J�G �U�F�T�U�T �X�J�U�I �M�P�O�H�F�S �U�F�T�U�J�O�H �U�J�N�F�T �B�S�F �D�B�S�S�J�F�E �P�V�U �B�U ���� �‹�$�
 
���� �‹�$ �B�O�E ������ �‹�$�� 

 The 110 °C curve has been determined separately by using water inside and air 
outside; it cannot be calculated with the formulas below.

First branch �	�M�F�G�U���I�B�O�E �Q�P�S�U�J�P�O �P�G �U�I�F �D�V�S�W�F�T �B�T �T�I�P�X�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�T�


PP-H

log t = –46.346 – 9601.1 ������ + 20381.5 ���� + 15.24 ��log ��
log �

T
1
T

PP-B

log t = –56.086 – 10157.8 ������ + 23971.7 ������+ 13.32 ��log ��
log �

T
1
T

PP-R

log t = –55.725 – 9484.1 ������ + 25502.2 ������+ 6.39 ��log ��
log �

T
1
T

Second branch �	�S�J�H�I�U���I�B�O�E �Q�P�S�U�J�P�O �P�G �U�I�F �D�V�S�W�F�T �B�T �T�I�P�X�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�T�


PP-H

log t = –18.387 + 8918.5 ������ – 4.1 ��log ��
1
T

PP-B

log t = –13.699 + 6970.3 ������ – 3.82 ��log ��
1
T

PP-R

log t = –19.98 + 9507 ������ – 4.11 ��log �
1
T

�U�� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

�5 �� �.�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F �	�,�

�V �� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�


�5�I�F �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �U�I�B�U �X�F �Q�S�P�W�J�E�F �G�P�S �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�B�E�F �P�G �1�1���) �B�O�E 
�1�1���3 �J�T �E�F�S�J�W�F�E �G�S�P�N �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�
 �J�O�D�M�V�E�J�O�H �U�I�F �E�F�T�J�H�O �G�B�D�U�P�S�
 �G�P�S �B �T�F�S�W�J�D�F �M�J�G�F �P�G 
25 years.
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Long-term behavior PP-H (according EN ISO 15494:2015) 

�: �� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�

�9 �� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

a 	 Years
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Long-term behavior PP-B (according EN ISO 15494:2015) 

�: �� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�

�9 �� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

a 	 Years
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Long-term behavior PP-R (according EN ISO 15494:2015)

�:�� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�

�9 �� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

a 	 Years
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2.1.5	 Long-term behavior of PVC-U

Calculation (based on EN ISO 15493:2015) 

�5�I�F �G�P�M�M�P�X�J�O�H �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �T�I�P�X�T �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �P�G �1�7�$���6�� �'�P�S �U�I�F 
�U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �G�S�P�N ������ �‹�$ �U�P ������ �‹�$�
 �G�S�B�D�U�V�S�F �M�J�O�F�T �B�S�F �E�J�T�Q�M�B�Z�F�E�� �5�I�F�T�F �B�S�F �D�B�M�M�F�E 
�-�1�-�{�D�V�S�W�F�T �	�-�P�X�F�S �1�S�F�E�J�D�U�B�C�M�F �-�J�N�J�U�
�� �U�I�J�T �N�F�B�O�T �B�D�D�P�S�E�J�O�H �U�P �U�I�F �E�F�Ì�O�J�U�J�P�O �U�I�B�U �������� �� �P�G �B�M�M 
�G�S�B�D�U�V�S�F �Q�P�J�O�U�T �B�S�F �P�O �P�S �B�C�P�W�F �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �D�V�S�W�F��

�5�Z�Q�J�D�B�M�M�Z �G�P�S �B�N�P�S�Q�I�P�V�T �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �M�J�L�F �1�7�$���6�
 �U�I�F �M�P�O�H���U�F�S�N �Q�S�P�Q�F�S�U�J�F�T �B�S�F �S�F�Q�S�F�T�F�O�U�F�E 
�C�Z �T�U�S�B�J�H�I�U �M�J�O�F�T�� �5�I�F �D�V�S�W�F�T �B�S�F �Q�M�P�U�U�F�E �J�O �B �E�P�V�C�M�F �M�P�H�B�S�J�U�I�N�J�D �E�J�B�H�S�B�N �	�J���F�� �O�P�U �M�J�O�F�B�S�
�� 
�1�M�F�B�T�F �U�B�L�F �U�I�J�T �J�O�U�P �B�D�D�P�V�O�U �X�I�F�O �S�F�B�E�J�O�H �W�B�M�V�F�T �G�P�S �T�U�S�F�T�T �P�S �U�J�N�F��

�5�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �X�B�T �D�B�M�D�V�M�B�U�F�E �C�Z �V�T�J�O�H �U�I�F �F�Y�U�S�B�Q�P�M�B�U�J�P�O �N�F�U�I�P�E �B�D�D�P�S�E�J�O�H �U�P 
�&�/�{�*�4�0 ���������� �8�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �F�R�V�B�U�J�P�O �	�����Q�B�S�B�N�F�U�F�S �N�P�E�F�M�
�
 �X�I�J�D�I �X�B�T �E�F�S�J�W�F�E �G�S�P�N �U�I�F 
�E�J�B�H�S�B�N�
 �T�U�S�F�T�T�
 �U�F�N�Q�F�S�B�U�V�S�F �P�S �U�J�N�F �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �G�P�S �U�I�F �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �P�G  
������ �‹�$ �U�P ������ �‹�$��

log t = –164.461 – 29349.493 ������ + 60126.534 ���� + 75.079 ��log �
log �

T
1
T

�U�� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

�5�� �.�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F �	�,�

�V�� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�


�5�I�F �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �U�I�B�U �X�F �Q�S�P�W�J�E�F �G�P�S �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�B�E�F �P�G �1�7�$���6 �J�T 
�E�F�S�J�W�F�E �G�S�P�N �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�
 �J�O�D�M�V�E�J�O�H �U�I�F �E�F�T�J�H�O �G�B�D�U�P�S�
 �G�P�S �B �T�F�S�W�J�D�F �M�J�G�F �P�G ���� �Z�F�B�S�T��
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�:�� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�

�9�� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

a 	 Years
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2.1.6	 Long-term behavior of PVC-C

Calculation (based on EN ISO 15493:2015)

�5�I�F �G�P�M�M�P�X�J�O�H �M�P�O�H���U�F�S�N �E�J�B�H�S�B�N �T�I�P�X�T �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �P�G �1�7�$���$�� �'�P�S �U�I�F 
�U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �G�S�P�N ������ �‹�$ �U�P ������ �‹�$�
 �M�J�O�F�T �P�G �G�S�B�D�U�V�S�F �B�S�F �E�J�T�Q�M�B�Z�F�E�� �5�I�F�T�F �B�S�F �D�B�M�M�F�E 
�-�1�- �D�V�S�W�F�T �	�-�P�X�F�S �1�S�F�E�J�D�U�B�C�M�F �-�J�N�J�U�
�� �U�I�J�T �N�F�B�O�T �B�D�D�P�S�E�J�O�H �U�P �U�I�F �E�F�Ì�O�J�U�J�P�O �U�I�B�U �������� �� �P�G �B�M�M 
�G�S�B�D�U�V�S�F �Q�P�J�O�U�T �B�S�F �P�O �P�S �B�C�P�W�F �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �D�V�S�W�F��

�5�Z�Q�J�D�B�M�M�Z �G�P�S �B�N�P�S�Q�I�P�V�T �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �M�J�L�F �1�7�$���$�
 �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �E�P�F�T �O�P�U �T�I�P�X �B 
�L�O�F�F��

�5�I�F �D�V�S�W�F�T �B�S�F �Q�M�P�U�U�F�E �J�O �B �E�P�V�C�M�F �M�P�H�B�S�J�U�I�N�J�D �E�J�B�H�S�B�N �	�J���F�� �O�P�U �M�J�O�F�B�S�
�� �1�M�F�B�T�F �U�B�L�F �U�I�J�T �J�O�U�P 
�B�D�D�P�V�O�U �X�I�F�O �S�F�B�E�J�O�H �W�B�M�V�F�T �G�P�S �T�U�S�F�T�T �P�S �U�J�N�F��

�5�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �X�B�T �D�B�M�D�V�M�B�U�F�E �C�Z �V�T�J�O�H �U�I�F �F�Y�U�S�B�Q�P�M�B�U�J�P�O �N�F�U�I�P�E �B�D�D�P�S�E�J�O�H �U�P 
�&�/�{�*�4�0 ���������� �8�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �F�R�V�B�U�J�P�O �	�����Q�B�S�B�N�F�U�F�S �N�P�E�F�M�
�
 �X�I�J�D�I �X�B�T �E�F�S�J�W�F�E �G�S�P�N �U�I�B�U 
�E�J�B�H�S�B�N�
 �T�U�S�F�T�T�
 �U�F�N�Q�F�S�B�U�V�S�F �P�S �U�J�N�F �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �G�P�S �U�I�F �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �P�G  
������ �‹�$ �U�P ������ �‹�$��

Pipe material in the temperature range of 10 °C to 95 °C

log t = –109.95 – 21897 �� + 43702.87 ���� + 50.74202 ��log �
log �

T
1
T

Fittings material in the temperature range of 10 °C to 90 °C

log t = –121.699 – 25985 �� + 47143.18 �� + 6303511 ��log �
log �

T
1
T

�U�� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

�5�� �.�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F �	�,�

�V�� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�


�5�I�F �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �U�I�B�U �X�F �Q�S�P�W�J�E�F �G�P�S �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�B�E�F �P�G �1�7�$���$ �J�T 
�E�F�S�J�W�F�E �G�S�P�N �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�
 �J�O�D�M�V�E�J�O�H �U�I�F �E�F�T�J�H�O �G�B�D�U�P�S�
 �G�P�S �B �T�F�S�W�J�D�F �M�J�G�F �P�G ���� �Z�F�B�S�T��



4�{�’�{������ GF Piping Systems – Industrial Piping Systems – Part 1 (05.19)

Pipeline Design

Long-term behavior PVC-C pipe material

�: �� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�

�9 �� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

a 	 Years
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Long-term behavior PVC-C �ttings material

�: �� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�

�9 �� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

a 	 Years
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2.1.7	 Long-term behavior of PVDF

Calculation (EN ISO 10931)

�5�I�F �G�P�M�M�P�X�J�O�H �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �T�I�P�X�T �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �P�G �1�7�%�'�� �'�P�S �U�I�F �U�F�N�Q�F�S�B�U�V�S�F 
�S�B�O�H�F �G�S�P�N ������ �‹�$ �U�P �������� �‹�$�
 �G�S�B�D�U�V�S�F �M�J�O�F�T �B�S�F �E�J�T�Q�M�B�Z�F�E�� �5�I�F�T�F �B�S�F �D�B�M�M�F�E �-�1�- �D�V�S�W�F�T 
�	�-�P�X�F�S �1�S�F�E�J�D�U�B�C�M�F �-�J�N�J�U�
�� �U�I�J�T �N�F�B�O�T �B�D�D�P�S�E�J�O�H �U�P �U�I�F �E�F�Ì�O�J�U�J�P�O �U�I�B�U �������� �� �P�G �B�M�M �G�S�B�D�U�V�S�F 
�Q�P�J�O�U�T �B�S�F �P�O �P�S �B�C�P�W�F �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �D�V�S�W�F��

�5�I�F �D�V�S�W�F�T �B�S�F �Q�M�P�U�U�F�E �J�O �B �E�P�V�C�M�F �M�P�H�B�S�J�U�I�N�J�D �E�J�B�H�S�B�N �	�J���F�� �O�P�U �M�J�O�F�B�S�
�� �1�M�F�B�T�F �U�B�L�F �U�I�J�T �J�O�U�P 
�B�D�D�P�V�O�U �X�I�F�O �S�F�B�E�J�O�H �W�B�M�V�F�T �G�P�S �T�U�S�F�T�T �P�S �U�J�N�F��

�5�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �X�B�T �D�B�M�D�V�M�B�U�F�E �C�Z �V�T�J�O�H �U�I�F �F�Y�U�S�B�Q�P�M�B�U�J�P�O �N�F�U�I�P�E �B�D�D�P�S�E�J�O�H �U�P 
�&�/�{�*�4�0 ���������� �8�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �F�R�V�B�U�J�P�O �	�����Q�B�S�B�N�F�U�F�S �N�P�E�F�M�
�
 �X�I�J�D�I �X�B�T �E�F�S�J�W�F�E �G�S�P�N �U�I�F 
�E�J�B�H�S�B�N�
 �T�U�S�F�T�T�
 �U�F�N�Q�F�S�B�U�V�S�F �P�S �U�J�N�F �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �G�P�S �U�I�F �U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �P�G  
������ �‹�$ �U�P �������� �‹�$��

First branch �	�M�F�G�U���I�B�O�E �Q�P�S�U�J�P�O �P�G �U�I�F �D�V�S�W�F�T �B�T �T�I�P�X�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�


log t = –165.4958 – 36518.7 �� + 78465.65 �� + 57.0467 ��log �
log �

T
1
T

Second branch �	�S�J�H�I�U���I�B�O�E �Q�P�S�U�J�P�O �P�G �U�I�F �D�V�S�W�F�T �B�T �T�I�P�X�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�


log t = –23.19426 – 1611.69 �� + 12100 �� – 0.40473 ��log �
log �

T
1
T

�U�� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

�5�� �.�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F �	�,�

�V�� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�


�5�I�F �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �U�I�B�U �X�F �Q�S�P�W�J�E�F �G�P�S �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�B�E�F �P�G �1�7�%�' �J�T 
�E�F�S�J�W�F�E �G�S�P�N �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�
 �J�O�D�M�V�E�J�O�H �U�I�F �E�F�T�J�H�O �G�B�D�U�P�S�
 �G�P�S �B �T�F�S�W�J�D�F �M�J�G�F �P�G ���� �Z�F�B�S�T��



GF Piping Systems – Industrial Piping Systems – Part 1 (05.19) 4�{�’�{������

Design and InstallationPipeline Design
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�:�� �)�P�P�Q �T�U�S�F�T�T �	�.�1�B�
 �	�� �.�1�B �� �� �/���N�N�•�

�9�� �5�J�N�F �U�P �G�B�J�M�V�S�F �	�I�

a	 Years



4�{�’�{������ GF Piping Systems – Industrial Piping Systems – Part 1 (05.19)

Pipeline Design

2.2	 Range of applications for pipe and �ttings

2.2.1	 In general

�5�I�F �D�I�P�J�D�F �P�G �N�B�U�F�S�J�B�M �B�O�E �U�I�F �Q�S�F�T�T�V�S�F �S�B�U�J�O�H �P�G �U�I�F �Q�J�Q�F �D�P�N�Q�P�O�F�O�U�T �B�S�F �J�N�Q�P�S�U�B�O�U �G�P�S �C�P�U�I 
�P�Q�F�S�B�U�J�O�H �T�B�G�F�U�Z �B�O�E �G�P�S �B�U�U�B�J�O�J�O�H �U�I�F �T�Q�F�D�J�Ì�F�E �N�J�O�J�N�V�N �T�F�S�W�J�D�F �M�J�G�F �P�G �U�I�F �T�Z�T�U�F�N��

�5�I�F �E�F�D�J�T�J�W�F �J�O�Í�V�F�O�D�J�O�H �G�B�D�U�P�S�T �B�S�F �U�I�F �G�P�M�M�P�X�J�O�H��
�q���0�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F
�q���0�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F
�q��Medium transported
�q��Duration of stress

�4�F�Q�B�S�B�U�F �D�B�M�D�V�M�B�U�J�P�O�T �B�S�F �O�F�D�F�T�T�B�S�Z �J�G �E�F�T�J�H�O �G�B�D�U�P�S�T �B�S�F �E�J�Ë�F�S�F�O�U �P�S �U�I�F �T�F�S�W�J�D�F �M�J�G�F �J�T 
�N�P�E�J�Ì�F�E�� �5�I�F �T�V�J�U�B�C�J�M�J�U�Z �P�G �U�I�F �N�B�U�F�S�J�B�M �G�P�S �U�I�F �Í�P�X �N�F�E�J�V�N �D�B�O �C�F �E�F�U�F�S�N�J�O�F�E �G�S�P�N �U�I�F �M�J�T�U 
�P�G �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �Q�S�P�W�J�E�F�E �T�F�Q�B�S�B�U�F�M�Z �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T��

2.2.2	 Pressure-temperature diagram for ABS

�5�I�F �G�P�M�M�P�X�J�O�H �U�X�P �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N�T �G�P�S �"�#�4 �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �B�S�F �W�B�M�J�E �G�P�S �B 
�T�F�S�W�J�D�F �M�J�G�F �P�G ���� �Z�F�B�S�T��

�5�I�F �E�F�T�J�H�O �G�B�D�U�P�S �P�G ������ �G�P�S �#�S�J�U�J�T�I �T�Z�T�U�F�N�T �B�O�E ������ �G�P�S �N�F�U�S�J�D �T�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�F�E �C�Z 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �C�F�F�O �J�O�D�P�S�Q�P�S�B�U�F�E�� 

�5�I�F �E�J�B�H�S�B�N �D�B�O �C�F �V�T�F�E �G�P�S �X�B�U�F�S �P�S �N�F�E�J�B �S�F�T�F�N�C�M�J�O�H �X�B�U�F�S�
 �J�O �P�U�I�F�S �X�P�S�E�T�
 �N�F�E�J�B �U�I�B�U 
�I�B�W�F �O�P �S�F�E�V�D�U�J�P�O �G�B�D�U�P�S �G�P�S �U�I�F�J�S �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F��

 Please take into account the pressure-temperature diagrams for valves and special 
�ttings. Because of the construction and/or sealing material used, di�erences are 
possible when compared to pipe and �ttings. More information is available in the 
Planning Fundamentals of the relevant types of valves and special �ttings.

 The in�uence of the anti-freeze compound has to be taken into account when calculat-
ing the allowable operating pressure. Contact your authorized GF�Piping Systems 
representative for additional information.

According to the 10 °C curve in the long-term behavior for ABS, the following informa-
tion applies to the temperature range from -50 °C to +10 °C:

System �1�/�� PN10 �1�/����
Permissible pressure ������ �C�B�S 11.8 bar �.�B�Y�� ���� �C�B�S

British systems Metric systems

�1�� �1�F�S�N�J�T�T�J�C�M�F �Q�S�F�T�T�V�S�F �	�C�B�S�
 �Q�T�J�

�5�� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�
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2.2.3	 Pressure-temperature diagram for PE

PE100

�5�I�F �G�P�M�M�P�X�J�O�H �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �G�P�S �1�&������ �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �J�T �W�B�M�J�E �G�P�S �B �T�F�S�W�J�D�F 
life of 25 years.

�5�I�F �E�F�T�J�H�O �G�B�D�U�P�S �P�G ������ �	�P�S ���������
 �S�F�D�P�N�N�F�O�E�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �C�F�F�O �J�O�D�P�S�Q�P�S�B�U�F�E��

�5�I�F �E�J�B�H�S�B�N �D�B�O �C�F �V�T�F�E �G�P�S �X�B�U�F�S �P�S �N�F�E�J�B �S�F�T�F�N�C�M�J�O�H �X�B�U�F�S�
 �J�O �P�U�I�F�S �X�P�S�E�T�
 �N�F�E�J�B �U�I�B�U 
�I�B�W�F �O�P �S�F�E�V�D�U�J�P�O �G�B�D�U�P�S �G�P�S �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F��

 Please take into account the pressure-temperature diagrams for valves and special 
�ttings. Because of the construction and/or sealing material used, di�erences are 
possible when compared to pipe and �ttings. More information is available in the 
Planning Fundamentals of the relevant types of valves and special �ttings. 

In case of long-term operating pressure at temperatures above 40 °C, please contact 
your authorized GF�Piping Systems representative.

PE80

�5�I�F �G�P�M�M�P�X�J�O�H �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �G�P�S �1�&���� �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �J�T �W�B�M�J�E �G�P�S �B �T�F�S�W�J�D�F 
life of 25 years.

�5�I�F �E�F�T�J�H�O �G�B�D�U�P�S �P�G ������ �S�F�D�P�N�N�F�O�E�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �C�F�F�O �J�O�D�P�S�Q�P�S�B�U�F�E��

�*�U �D�B�O �C�F �V�T�F�E �G�P�S �X�B�U�F�S �P�S �N�F�E�J�B �S�F�T�F�N�C�M�J�O�H �X�B�U�F�S�
 �J�O �P�U�I�F�S �X�P�S�E�T�
 �N�F�E�J�B �U�I�B�U �I�B�W�F �O�P 
reduction factor for chemical resistance.

 Please take into account the pressure-temperature diagrams for valves and special 
�ttings. Because of the construction and/or sealing material used, di�erences are 
possible when compared to pipe and �ttings. More information is available in the 
Planning Fundamentals of the relevant types of valves and special �ttings. 

In case of long-term operating pressure at temperatures above 40 °C, please contact 
your authorized GF�Piping Systems representative.

���� �%�F�T�J�H�O �G�B�D�U�P�S �$ �� ���������
 �4���
 
�4�%�3���� �G�P�S ���� �‹�$ �X�B�U�F�S�
 
�����{�Z�F�B�S�T

���� �%�F�T�J�H�O �G�B�D�U�P�S �$ �� ���������
 �4�������
 
�4�%�3�������� �B�O�E �4���
 �4�%�3���� �G�P�S 
�����{�‹�$ �X�B�U�F�S�
�{���� �Z�F�B�S�T

P	 Permissible pressure  
�	�C�B�S�
 �Q�T�J�


�5�� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�
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Comparison of nominal pressure for SDR17 and SDR17.6

Determining the nominal pressure (PN)

�"�D�D�P�S�E�J�O�H �U�P �U�I�F �T�U�B�O�E�B�S�E�
 �U�I�F �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �J�T �B �O�V�N�F�S�J�D �W�B�M�V�F �G�P�S �U�I�F �T�J�[�F �P�G �B �Q�J�Q�F�M�J�O�F 
part that refers to the mechanical properties of that pipeline part. In addition to the geometric 
�W�B�M�V�F�T�
 �T�V�D�I �B�T �4�%�3�
 �M�P�O�H���U�F�S�N �D�S�F�F�Q �T�U�S�F�O�H�U�I �� �E�J�N�F�O�T�J�P�O�J�O�H �U�F�O�T�J�P�O �B�O�E �U�I�F �N�J�O�J�N�V�N 
�E�F�T�J�H�O �G�B�D�U�P�S �B�S�F �B�M�T�P �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U��

�'�P�S �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �J�O�U�F�O�E�F�E �U�P �U�S�B�O�T�Q�P�S�U �X�B�U�F�S�
 �U�I�F �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �J�O�E�J�D�B�U�F�T �U�I�F 
�N�B�Y�J�N�V�N �Q�F�S�N�J�U�U�F�E �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F �J�O �C�B�S �B�U �B �U�F�N�Q�F�S�B�U�V�S�F �P�G ���� �‹�$ �B�O�E �G�P�S ���� �Z�F�B�S�T �J�O 
�X�B�U�F�S�
 �S�F�M�B�U�J�W�F �U�P �U�I�F �N�J�O�J�N�V�N �W�B�M�V�F �P�G �U�I�F �U�P�U�B�M �	�D�B�M�D�V�M�B�U�J�P�O�
 �D�P�F�Î�D�J�F�O�U�T�� �*�U �J�T �D�B�M�D�V�M�B�U�F�E �C�Z 
�V�T�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H �F�R�V�B�U�J�P�O��

PN = 10 � = 20 �
� s

S
� s

(SDR – 1)
�Vs 	 Design stress (MPa)
PN	 Nominal pressure (bar)

Minimum required strength (MRS):

�5�I�F �W�B�M�V�F �P�G �V�-�$�- �B�U ���� �‹�$ �B�O�E �G�P�S ���� �Z�F�B�S�T �J�O �X�B�U�F�S�
 �S�P�V�O�E�F�E �E�P�X�O �U�P �U�I�F �O�F�Y�U �W�B�M�V�F �J�O �U�I�F 
�3�����{�T�U�B�O�E�B�S�E �T�F�S�J�F�T �P�G �O�V�N�C�F�S�T�� 

�V�-�$�- �J�T �U�I�F �I�P�P�Q �T�U�S�F�T�T �E�F�U�F�S�N�J�O�F�E �G�S�P�N �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �G�P�S �B �H�J�W�F�O �Q�F�S�J�P�E �B�O�E 
�U�F�N�Q�F�S�B�U�V�S�F�� �-�$�- �T�U�B�O�E�T �G�P�S �-�P�X�F�S �$�P�O�Ì�E�F�O�D�F �-�J�N�J�U�� �5�I�F �3���� �T�U�B�O�E�B�S�E �T�F�S�J�F�T �P�G �O�V�N�C�F�S�T �J�T 
�B �3�F�O�B�S�E �T�U�B�O�E�B�S�E �T�F�S�J�F�T �P�G �O�V�N�C�F�S�T �B�D�D�P�S�E�J�O�H �U�P �*�4�0 �� �B�O�E �*�4�0 ��������

Design stress (�VS):

�5�I�F �E�F�T�J�H�O �T�U�S�F�T�T �J�T �U�I�F �Q�F�S�N�J�U�U�F�E �T�U�S�F�T�T �	�V�O�J�U �J�O �.�1�B�
 �G�P�S �B �Q�B�S�U�J�D�V�M�B�S �B�Q�Q�M�J�D�B�U�J�P�O �P�S 
�P�Q�F�S�B�U�J�O�H �D�P�O�E�J�U�J�P�O�� �*�U �J�T �E�F�S�J�W�F�E �C�Z �E�J�W�J�E�J�O�H �U�I�F �.�3�4 �C�Z �D�P�F�Î�D�J�F�O�U �$ �B�O�E �J�T �D�B�M�D�V�M�B�U�F�E �B�T 
�T�I�P�X�O �J�O �U�I�F �F�R�V�B�U�J�P�O �C�F�M�P�X��

� s =
MRS

C
�Vs 	 Design stress (MPa)
�$�� �.�J�O�J�N�V�N �G�B�D�U�P�S

�5�I�F �D�B�M�D�V�M�B�U�F�E �W�B�M�V�F �J�T �S�P�V�O�E�F�E �E�P�X�O �U�P �U�I�F �O�F�Y�U �W�B�M�V�F �J�O �U�I�F �3���� �T�U�B�O�E�B�S�E �T�F�S�J�F�T �P�G 
numbers.

P	 Permissible pressure  
�	�C�B�S�
 �Q�T�J�


�5�� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�
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Total operating (calculation) coe�cient (C):

�" �U�P�U�B�M �D�P�F�Î�D�J�F�O�U �X�J�U�I �B �W�B�M�V�F �H�S�F�B�U�F�S �U�I�B�O �P�O�F �U�I�B�U �U�B�L�F�T �J�O�U�P �B�D�D�P�V�O�U �C�P�U�I �U�I�F �P�Q�F�S�B�U�J�O�H 
�D�P�O�E�J�U�J�P�O�T �B�O�E �U�I�P�T�F �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T �P�G �U�I�F �Q�J�Q�F�M�J�O�F �D�P�N�Q�P�O�F�O�U �U�I�B�U �I�B�W�F �O�P�U �Z�F�U �C�F�F�O 
�J�O�D�M�V�E�F�E �J�O �U�I�F �M�P�X�F�S �D�P�O�Ì�E�F�O�D�F �M�J�N�J�U �V�-�$�M.

�*�G �X�F �V�T�F �U�I�F �B�C�P�W�F �E�F�Ì�O�J�U�J�P�O �U�P �D�B�M�D�V�M�B�U�F �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �G�P�S �C�P�U�I �4�%�3 
�D�M�B�T�T�F�T�
 �U�I�F �S�F�T�V�M�U �G�P�S �B �1�&������ �Q�J�Q�F �J�T �B�T �G�P�M�M�P�X�T��

SDR 17 SDR 17.6

MRS 10 MPa 10 MPa
�$ �	�N�J�O�J�N�V�N �G�B�D�U�P�S�
1.25 1.25
�Vs 8.0 MPa 8.0 MPa
PN 10 bar ������ �C�B�S

�5�I�F �B�C�P�W�F �E�F�Ì�O�J�U�J�P�O�T �U�I�V�T �Q�S�P�E�V�D�F �B �D�B�M�D�V�M�B�U�F�E �E�J�Ë�F�S�F�O�D�F �P�G ������ �C�B�S �J�O �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�� 
�#�V�U�{�J�O �B�D�U�V�B�M �Q�S�B�D�U�J�D�F �U�I�J�T �E�J�Ë�F�S�F�O�D�F �E�P�F�T �O�P�U �N�B�U�U�F�S�
 �B�T �T�I�P�X�O �C�F�M�P�X��

�*�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �B�S�F �O�P�S�N�B�M�M�Z �E�F�T�J�H�O�F�E �G�P�S �B �T�F�S�W�J�D�F �M�J�G�F �P�G ���� �Z�F�B�S�T�� �*�G �X�F �E�F�U�F�S�N�J�O�F 
a hoop stress of �V�-�$�M �G�P�S �U�I�F �P�Q�F�S�B�U�J�O�H �Q�P�J�O�U �P�G ���� �Z�F�B�S�T �B�U ���� �$ �G�S�P�N �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�T 
�G�P�S �&�-�5�&�9 �5�6�#������ �P�S �$�3�1�������
 �X�F �H�F�U �B �U�F�O�T�J�P�O �P�G �������� �.�1�B �	�N�J�O�J�N�V�N �W�B�M�V�F �G�P�S �C�P�U�I 
�1�&�������{�N�B�U�F�S�J�B�M�T �B�D�D�P�S�E�J�O�H �U�P �N�B�O�V�G�B�D�U�V�S�F�S���T �E�B�U�B�
�� �*�G �X�F �V�T�F �U�I�J�T �U�F�O�T�J�P�O �U�P �D�B�M�D�V�M�B�U�F �U�I�F 
design tension �Vs�
 �B�O�E �E�P �O�P�U �S�P�V�O�E �J�U �E�P�X�O�
 �X�F �H�F�U �U�I�F �W�B�M�V�F �P�G �������� �.�1�B��

�5�I�F �B�D�U�V�B�M �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �J�O �Q�S�B�D�U�J�D�F �G�P�S �4�%�3���� �B�O�E �4�%�3�������� �J�T�� 
�q���4�%�3���� �� �1�/ �� �������� �C�B�S �V�O�E
�q���4�%�3���������� �1�/ �� �������� �C�B�S��

�#�P�U�I �4�%�3 �D�M�B�T�T�F�T �D�P�N�Q�M�Z �X�J�U�I �S�F�R�V�J�S�F�N�F�O�U�T �G�P�S �J�O�E�V�T�U�S�J�B�M �B�Q�Q�M�J�D�B�U�J�P�O�T �P�G �B �1�/���� �T�Z�T�U�F�N��

Comparison of geometric dimensions

�5�I�F �U�X�P �4�%�3 �D�M�B�T�T�F�T �E�J�Ë�F�S �P�O�M�Z �T�M�J�H�I�U�M�Z �J�O �X�B�M�M �U�I�J�D�L�O�F�T�T �P�G �U�I�F �Q�J�Q�F�
 �B�T �D�B�O �C�F �T�F�F�O �G�S�P�N �U�I�F 
�E�J�B�H�S�B�N �C�F�M�P�X��

�'�P�S �C�V�U�U �G�V�T�J�P�O�
 �U�I�F �X�B�M�M �P�Ë�T�F�U �N�B�Z �O�P�U �F�Y�D�F�F�E ���� ���� �*�O �M�J�H�I�U �P�G �U�I�F �E�J�Ë�F�S�F�O�D�F�T �J�O �U�I�F �X�B�M�M 
�U�I�J�D�L�O�F�T�T�F�T �P�G �4�%�3���� �B�O�E �4�%�3���������
 �U�I�F �S�F�T�V�M�U�J�O�H �X�B�M�M �P�Ë�T�F�U �J�T �T�J�H�O�J�Ì�D�B�O�U�M�Z �C�F�M�P�X �U�I�J�T �W�B�M�V�F�� 
�U�I�J�T �Q�S�P�W�J�E�F�T �G�P�S �U�S�P�V�C�M�F���G�S�F�F �C�V�U�U �G�V�T�J�P�O �P�G �C�P�U�I �4�%�3 �D�M�B�T�T�F�T��

d	 Pipe outer diameter (mm)
�F�� �8�B�M�M �U�I�J�D�L�O�F�T�T �	�N�N�
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2.2.4	 Pressure-temperature diagram for PP

PROGEF Standard and PROGEF Plus piping system (PP-H)

�5�I�F �G�P�M�M�P�X�J�O�H �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N�T �G�P�S �1�1 �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �B�S�F �W�B�M�J�E �G�P�S �B �T�F�S�W�J�D�F 
�M�J�G�F �P�G ���� �Z�F�B�S�T�� �5�I�F �E�F�T�J�H�O �G�B�D�U�P�S �P�G �� �S�F�D�P�N�N�F�O�E�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �C�F�F�O 
incorporated. 

�5�I�F �E�J�B�H�S�B�N�T �D�B�O �C�F �V�T�F�E �G�P�S �X�B�U�F�S �P�S �N�F�E�J�B �S�F�T�F�N�C�M�J�O�H �X�B�U�F�S�
 �J�O �P�U�I�F�S �X�P�S�E�T�
 �N�F�E�J�B �X�I�J�D�I 
�I�B�W�F �O�P �S�F�E�V�D�U�J�P�O �G�B�D�U�P�S �G�P�S �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F��

 Please take into account the pressure-temperature diagrams for valves and special 
�ttings. Because of the construction and/or sealing material used, di�erences are 
possible when compared to pipe and �ttings. More information is available in the 
Planning Fundamentals of the relevant types of valves and special �ttings.

Pressure-temperature diagram for PP pipe and injection-molded �ttings

 In case of applications with temperatures in the range of the dotted lines, please 
contact your GF�Piping Systems representative.

Pressure-temperature diagram for PP segment-welded �ttings

�4�F�H�N�F�O�U���X�F�M�E�F�E �Ì�U�U�J�O�H�T �I�B�W�F �B �S�F�E�V�D�U�J�P�O �G�B�D�U�P�S �P�G ������ �G�P�S �U�I�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F���O�P�N�J�O�B�M 
pressure.

P	 Permissible pressure  
�	�C�B�S�
 �Q�T�J�


�5�� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�


P	 Permissible pressure 
�	�C�B�S�
 �Q�T�J�


�5�� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�
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PROGEF Natural piping system (PP-n)

�5�I�F �G�P�M�M�P�X�J�O�H �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �G�P�S �1�3�0�(�&�' �/�B�U�V�S�B�M �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �J�T �W�B�M�J�E �G�P�S 
�B �T�F�S�W�J�D�F �M�J�G�F �P�G ���� �Z�F�B�S�T��

�5�I�F �E�F�T�J�H�O �G�B�D�U�P�S �P�G �� �S�F�D�P�N�N�F�O�E�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �C�F�F�O �J�O�D�P�S�Q�P�S�B�U�F�E��

�*�U �D�B�O �C�F �V�T�F�E �G�P�S �X�B�U�F�S �P�S �N�F�E�J�B �S�F�T�F�N�C�M�J�O�H �X�B�U�F�S�
 �J�O �P�U�I�F�S �X�P�S�E�T�
 �N�F�E�J�B �U�I�B�U �I�B�W�F �O�P 
reduction factor for chemical resistance.

 Please take into account the pressure-temperature diagrams for valves and special 
�ttings. Because of the construction and/or sealing material used, di�erences are 
possible when compared to pipe and �ttings. More information is available in the 
Planning Fundamentals of the relevant types of valves and special �ttings. 

Using PROGEF Natural at higher temperatures can cause a discoloration of the 
material.

P	 Permissible pressure 
�	�C�B�S�
 �Q�T�J�


�5�� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�
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2.2.5	 Pressure-temperature diagram for PVC-U

�5�I�F �G�P�M�M�P�X�J�O�H �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �G�P�S �1�7�$���6 �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �J�T �W�B�M�J�E �G�P�S �B �T�F�S�W�J�D�F 
life of 25 years.

�5�I�F �E�F�T�J�H�O �G�B�D�U�P�S �P�G ������ �S�F�D�P�N�N�F�O�E�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �C�F�F�O �J�O�D�P�S�Q�P�S�B�U�F�E�� �*�U �D�B�O �C�F 
�V�T�F�E �G�P�S �X�B�U�F�S �P�S �N�F�E�J�B �S�F�T�F�N�C�M�J�O�H �X�B�U�F�S�
 �J�O �P�U�I�F�S �X�P�S�E�T�
 �N�F�E�J�B �U�I�B�U �I�B�W�F �O�P �S�F�E�V�D�U�J�P�O 
factor for chemical resistance.

 Please take into account the pressure-temperature diagrams for valves and special 
�ttings. Because of the construction and/or sealing material used, di�erences are 
possible when compared to pipe and �ttings. More information is available in the 
Planning Fundamentals of the relevant types of valves and special �ttings.

British systems Metric systems

�1�� �1�F�S�N�J�T�T�J�C�M�F �Q�S�F�T�T�V�S�F �	�C�B�S�
 �Q�T�J�

�5�� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�


 PVC-U �ttings d200 to d280 by GF�Piping Systems are designed and tested for a 
nominal pressure of PN10. Sizes d315 to d400 are designed and tested for a nominal 
pressure of PN6

�0�V�S �F�Y�Q�F�S�J�F�O�D�F �B�O�E �U�F�T�U�T �T�I�P�X �U�I�B�U �Q�J�Q�F �F�R�V�B�M �U�P �P�S �H�S�F�B�U�F�S �U�I�B�O �E������ �D�B�O �C�F �T�M�J�H�I�U�M�Z �P�W�B�M�
 
�X�I�J�D�I �D�P�V�M�E �Q�S�P�E�V�D�F �B�O �F�O�M�B�S�H�F�E �D�F�N�F�O�U�J�O�H �H�B�Q�� 

�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �U�I�F�S�F�G�P�S�F �S�F�D�P�N�N�F�O�E�T �U�I�B�U �Q�J�Q�F �F�R�V�B�M �P�S �H�S�F�B�U�F�S �U�I�B�O �E������ �T�I�P�V�M�E �C�F 
�P�Q�F�S�B�U�F�E �B�U �B �N�B�Y�J�N�V�N �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F �	������ �‹�$�
 �P�G �� �C�B�S�� �1�M�F�B�T�F �P�C�T�F�S�W�F �U�I�F �T�Q�F�D�J�B�M 
�J�O�G�P�S�N�B�U�J�P�O �G�P�S �U�I�J�T �E�J�N�F�O�T�J�P�O �S�B�O�H�F �J�O �U�I�F �D�F�N�F�O�U�J�O�H �J�O�T�U�S�V�D�U�J�P�O�T �G�P�S �1�7�$���6��
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2.2.6	 Pressure-temperature diagram for PVC-C

�5�I�F �G�P�M�M�P�X�J�O�H �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �G�P�S �1�7�$���$ �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �J�T �W�B�M�J�E �G�P�S �B �T�F�S�W�J�D�F 
life of 25 years.

�5�I�F �E�F�T�J�H�O �G�B�D�U�P�S �S�F�D�P�N�N�F�O�E�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �C�F�F�O �J�O�D�P�S�Q�P�S�B�U�F�E�� �*�U �D�B�O �C�F �V�T�F�E 
�G�P�S �X�B�U�F�S �P�S �N�F�E�J�B �S�F�T�F�N�C�M�J�O�H �X�B�U�F�S�
 �J�O �P�U�I�F�S �X�P�S�E�T�
 �N�F�E�J�B �U�I�B�U �I�B�W�F �O�P �S�F�E�V�D�U�J�P�O �G�B�D�U�P�S �G�P�S 
chemical resistance.

Please take into account the pressure-temperature diagrams for valves and special 
�ttings. Because of the construction and/or sealing material used, di�erences are 
possible when compared to pipe and �ttings. More information is available in the 
Planning Fundamentals of the relevant types of valves and special �ttings.

�6�O�E�F�S �D�F�S�U�B�J�O �D�P�O�E�J�U�J�P�O�T�
 �X�P�S�L�J�O�H �U�F�N�Q�F�S�B�U�V�S�F�T �V�Q �U�P ���� �‹�$ �B�S�F �Q�P�T�T�J�C�M�F �G�P�S �M�J�N�J�U�F�E �U�J�N�F�T�� 
�1�M�F�B�T�F �D�P�O�U�B�D�U �Z�P�V�S �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F �G�P�S �B�E�W�J�D�F �P�O �B�Q�Q�M�J�D�B�U�J�P�O�T �C�F�Z�P�O�E 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T�� �T�Q�F�D�J�Ì�D�B�U�J�P�O�T��

2.2.7	 Pressure-temperature diagram for PVDF

�5�I�F �G�P�M�M�P�X�J�O�H �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �G�P�S �1�7�%�' �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �J�T �W�B�M�J�E �G�P�S �B �T�F�S�W�J�D�F 
life of 25 years.

�5�I�F �E�F�T�J�H�O �G�B�D�U�P�S �P�G ������ �	�P�S �������
 �S�F�D�P�N�N�F�O�E�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �C�F�F�O �J�O�D�P�S�Q�P�S�B�U�F�E�� �*�U 
�D�B�O �C�F �V�T�F�E �G�P�S �X�B�U�F�S �P�S �N�F�E�J�B �S�F�T�F�N�C�M�J�O�H �X�B�U�F�S�
 �J�O �P�U�I�F�S �X�P�S�E�T�
 �N�F�E�J�B �U�I�B�U �I�B�W�F �O�P 
reduction factor for chemical resistance.

 Please take into account the pressure-temperature diagrams for valves and special 
�ttings. Because of the construction and/or sealing material used, di�erences are 
possible when compared to pipe and �ttings. More information is available in the 
Planning Fundamentals of the relevant types of valves and special �ttings.

P	 Permissible pressure 
�	�C�B�S�
 �Q�T�J�


�5�� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�
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�5�I�J�T �E�J�B�H�S�B�N �D�B�O �P�O�M�Z �C�F �V�T�F�E �G�P�S �B�Q�Q�M�J�D�B�U�J�P�O�T �X�J�U�I �M�J�R�V�J�E�T�� �*�O �D�B�T�F �P�G �M�P�O�H���U�F�S�N �P�Q�F�S�B�U�J�O�H 
�Q�S�F�T�T�V�S�F �B�U �U�F�N�Q�F�S�B�U�V�S�F�T �B�C�P�W�F ������ �‹�$�
 �Q�M�F�B�T�F �D�P�O�U�B�D�U �Z�P�V�S �B�V�U�I�P�S�J�[�F�E �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T 
�S�F�Q�S�F�T�F�O�U�B�U�J�W�F��

 Application example for PVDF material

�5�I�F �.�J�O�F�S���T �S�V�M�F �	�D�B�M�D�V�M�B�U�J�P�O �N�F�U�I�P�E �G�P�S �D�V�N�V�M�B�U�J�W�F �E�B�N�B�H�F�
 �N�B�Z �C�F �V�T�F�E �U�P �B�Q�Q�S�P�Y�J-
�N�B�U�F �U�I�F �F�Y�Q�F�D�U�F�E �E�B�N�B�H�F �G�P�S �B�Q�Q�M�J�D�B�U�J�P�O�T �X�J�U�I �W�B�S�Z�J�O�H �D�P�O�E�J�U�J�P�O�T �E�V�S�J�O�H �U�I�F�J�S 
�F�Y�Q�F�D�U�F�E �T�F�S�W�J�D�F �M�J�G�F�� �5�I�F �F�Y�Q�F�D�U�F�E �T�F�S�W�J�D�F �M�J�G�F �J�T �D�B�M�D�V�M�B�U�F�E �C�Z �B�E�E�J�O�H �U�I�F �S�B�U�F�T �P�G 
damage due to each of the intermittent operating conditions.

�'�P�S �D�P�O�U�J�O�V�P�V�T�M�Z �D�I�B�O�H�J�O�H �D�P�O�E�J�U�J�P�O�T �P�G �U�F�N�Q�F�S�B�U�V�S�F �P�S �Q�S�F�T�T�V�S�F�
 �U�I�F �.�J�O�F�S���T �S�V�M�F �J�T 
�B�Q�Q�M�J�F�E�� �5�I�F �G�P�M�M�P�X�J�O�H �F�Y�B�N�Q�M�F�
 �B�O �B�Q�Q�M�J�D�B�U�J�P�O �J�O �U�I�F �Q�I�B�S�N�B�D�F�V�U�J�D�B�M �J�O�E�V�T�U�S�Z�
 �T�I�P�X�T 
�U�I�F �D�B�M�D�V�M�B�U�J�P�O �T�U�F�Q�T �O�F�D�F�T�T�B�S�Z��

Calculation basis Main application Steam sterilization

Pipe  SDR21 �1�V�S�J�Ì�F�E �X�B�U�F�S �1�8 
�	�X�B�U�F�S���M�J�L�F �N�F�E�J�V�N�
 �B�U 
������ �‹�$ �B�O�E �� �C�B�S �P�Q�F�S�B�U�J�O�H 
pressure

Saturated steam at 
������ �‹�$ �B�O�E ������ �C�B�S�
 
daily for 30 minutes

Design factor  2.0

�4�F�S�W�J�D�F �M�J�G�F 5 Jahre

�"�D�D�P�S�E�J�O�H �U�P �U�I�J�T �S�V�M�F��

TX =
100 � T1 � T2

a1 � T2 + a2 � T1

a1 a2�� �4�I�B�S�F�T �P�G �Q�B�S�U�J�B�M �T�U�S�F�T�T �Q�F�S�J�P�E�T �J�O �P�W�F�S�B�M�M �T�U�S�F�T�T �Q�F�S�J�P�E �	���

�51 �52�� �4�F�S�W�J�D�F �M�J�G�F �B�U �F�B�D�I �P�G �U�I�F �P�Q�F�S�B�U�J�O�H �D�P�O�E�J�U�J�P�O�T �	�Q�S�F�T�T�V�S�F �B�O�E �U�F�N�Q�F�S�B�U�V�S�F 

constant)
�5�Y�� �$�B�M�D�V�M�B�U�F�E �T�F�S�W�J�D�F �M�J�G�F �B�U �J�O�U�F�S�N�J�U�U�F�O�U �T�U�S�F�T�T

�'�P�S �U�I�F �B�C�P�W�F �F�Y�B�N�Q�M�F �U�I�F �T�F�S�W�J�D�F �M�J�G�F �J�T �D�B�M�D�V�M�B�U�F�E �B�T��

�51 �È ���� �Z�F�B�S�T �52 �� �������� �I

�5�I�F �T�I�B�S�F�T �P�G �Q�B�S�U�J�B�M �T�U�S�F�T�T �Q�F�S�J�P�E�T �J�O �U�I�F �P�W�F�S�B�M�M �T�U�S�F�T�T �U�J�N�F �B�S�F��

a1 �� �������� �� a2 �� ������ ��

�'�P�S �U�I�F �D�B�M�D�V�M�B�U�F�E �T�F�S�W�J�D�F �M�J�G�F �5�Y�
 �U�I�J�T �S�F�T�V�M�U�T �J�O��
TX = 214 608 h = 24.5 Jahre

�5�I�J�T �D�B�M�D�V�M�B�U�F�E �T�F�S�W�J�D�F �M�J�G�F �J�T �I�J�H�I�F�S �U�I�B�O �U�I�F �T�Q�F�D�J�Ì�F�E �P�Q�F�S�B�U�J�O�H �M�J�G�F�� �J���F�� �U�I�F �E�J�N�F�O-
�T�J�P�O�T �P�G �U�I�J�T �B�Q�Q�M�J�D�B�U�J�P�O �B�S�F �T�V�Î�D�J�F�O�U��

P	 Permissible pressure 
�	�C�B�S�
 �Q�T�J�


�5�� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�
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2.3	 Calculation of allowable pressure/required wall 
thickness

2.3.1	 Selecting plastic piping components

Dimensioning of thermoplastic pipe subjected to internal pressure strictly adheres to 
�T�U�S�F�O�H�U�I �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E �J�T �D�B�M�D�V�M�B�U�F�E �C�Z �V�T�J�O�H �U�I�F �W�F�T�T�F�M �G�P�S�N�V�M�B�� �"�M�M �Q�J�Q�F �E�J�N�F�O�T�J�P�O�T 
�M�J�T�U�F�E �J�O �U�I�F �T�U�B�O�E�B�S�E�T �B�S�F �C�B�T�F�E �P�O �U�I�J�T �G�P�S�N�V�M�B�� �%�F�W�J�B�U�J�P�O�T �P�O�M�Z �P�D�D�V�S �J�O �U�I�F �M�P�X�F�S �S�B�O�H�F �P�G 
�E�J�B�N�F�U�F�S�T�
 �T�J�O�D�F �Q�S�B�D�U�J�D�B�M �B�O�E �N�B�O�V�G�B�D�U�V�S�J�O�H �D�P�O�T�J�E�F�S�B�U�J�P�O�T �N�B�L�F �J�U �O�F�D�F�T�T�B�S�Z �U�P �N�B�J�O�U�B�J�O 
�D�F�S�U�B�J�O �N�J�O�J�N�V�N �Q�J�Q�F �X�B�M�M �U�I�J�D�L�O�F�T�T�F�T��

e =
p � d

20 ��� zul. + p�

�F�� �1�J�Q�F �X�B�M�M �U�I�J�D�L�O�F�T�T �	�N�N�

d	 Pipe outer diameter (mm)
p	 Permissible operating pressure (bar)
�V�[�V�M�� �"�M�M�P�X�B�C�M�F �I�P�P�Q �T�U�S�F�T�T �	�/���N�N�•�


Nominal pressure PN

�5�I�F �E�F�T�J�H�O�B�U�J�P�O ���O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�� �1�/ �	�B�M�T�P �L�O�P�X�O �B�T �Q�S�F�T�T�V�S�F �M�F�W�F�M�
 �C�Z �J�U�T�F�M�G �J�T �O�P �M�P�O�H�F�S 
�T�V�Î�D�J�F�O�U�� �5�I�F �1�/ �D�M�B�T�T�J�Ì�D�B�U�J�P�O �H�F�O�F�S�B�M�M�Z �V�T�F�E �B�M�M �P�W�F�S �U�I�F �X�P�S�M�E �B�T �J�O�G�P�S�N�B�U�J�P�O �G�P�S �Q�J�Q�F 
�E�J�N�F�O�T�J�P�O�J�O�H �J�T �S�B�U�I�F�S �D�P�O�G�V�T�J�O�H �X�I�F�S�F �C�V�U�U �G�V�T�J�P�O �J�T �D�P�O�D�F�S�O�F�E��

In the case of plastic pipe established practice is to use pressure-neutral descriptions for 
�Q�J�Q�F �P�G �U�I�F �T�B�N�F �Q�S�F�T�T�V�S�F �D�B�Q�B�D�J�U�Z�� �5�I�J�T �B�W�P�J�E�T �J�O�D�P�S�S�F�D�U �V�T�F �P�G �Q�J�Q�F �J�O �E�J�Ë�F�S�F�O�U �B�Q�Q�M�J�D�B�U�J�P�O�T 
�P�S �V�O�E�F�S �E�J�Ë�F�S�F�O�U �D�P�O�E�J�U�J�P�O�T��

�*�4�0 �������� �D�M�B�T�T�J�Ì�F�T �Q�J�Q�F �C�Z �T�F�S�J�F�T �B�D�D�P�S�E�J�O�H �U�P �Q�S�F�T�T�V�S�F �S�B�U�J�O�H�
 �T�P �U�I�B�U �Q�J�Q�F �X�J�U�I �U�I�F �T�B�N�F 
�T�F�S�J�F�T �O�V�N�C�F�S �I�B�W�F �U�I�F �T�B�N�F �Q�S�F�T�T�V�S�F �S�B�U�J�O�H�
 �B�T �J�T �B�M�T�P �U�I�F �D�B�T�F �J�O �E�F�T�J�H�O�B�U�J�P�O�T �B�D�D�P�S�E�J�O�H �U�P 
�O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �M�F�W�F�M�T�� �5�I�F �Q�J�Q�F �T�F�S�J�F�T �B�S�F �E�F�O�P�U�F�E �C�Z �U�I�F �M�F�U�U�F�S �4�� �5�I�F �T�F�S�J�F�T �E�F�T�J�H�O�B�U�J�P�O �J�T 
�C�B�T�F�E �P�O �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

S �J�T �B �E�J�N�F�O�T�J�P�O�M�F�T�T �W�B�M�V�F��

S = =
10 � � zul.

p � C
d – e
2 � e

�F�� �1�J�Q�F �X�B�M�M �U�I�J�D�L�O�F�T�T �	�N�N�

d	 Pipe outer diameter (mm)
�Q�� �0�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F �	�C�B�S�
 �Q�T�J�

�$ �� �%�F�T�J�H�O �G�B�D�U�P�S

�)�F�O�D�F�
 �B �1�1 �Q�J�Q�F �X�J�U�I �E�J�N�F�O�T�J�P�O �E������ �B�O�E �X�B�M�M �U�I�J�D�L�O�F�T�T �� ���� �N�N �S�F�T�V�M�U�T �J�O��

S = = 5
(110 – 10)
(2 � 10)�

�5�I�F �E�F�T�J�H�O�B�U�J�P�O �4�%�3 �	�4�U�B�O�E�B�S�E �%�J�N�F�O�T�J�P�O �3�B�U�J�P�
 �J�T �N�V�D�I �N�P�S�F �D�P�N�N�P�O �P�O �U�I�F �N�B�S�L�F�U�� 
�4�%�3�{�J�O�E�J�D�B�U�F�T �U�I�F �S�B�U�J�P �P�G �P�V�U�T�J�E�F �E�J�B�N�F�U�F�S �U�P �X�B�M�M �U�I�J�D�L�O�F�T�T��

SDR =
d
e

�5�I�F �Q�J�Q�F �T�F�S�J�F�T �E�F�T�J�H�O�B�U�J�P�O �B�O�E �U�I�F �4�%�3 �E�F�T�J�H�O�B�U�J�P�O �B�S�F �D�P�O�O�F�D�U�F�E �C�Z �U�I�J�T �G�P�S�N�V�M�B�� 

SDR = 2 � S + 1 

�*�O �U�I�F �D�B�T�F �P�G �U�I�F �F�Y�B�N�Q�M�F �B�C�P�W�F�
 �U�I�J�T �S�F�T�V�M�U�T �J�O��
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SDR = 2 � 5 + 1 = 11

�5�I�F �N�B�S�L�F�U �Q�S�J�N�B�S�J�M�Z �G�F�B�U�V�S�F�T �U�I�F �E�F�T�J�H�O�B�U�J�P�O�T �1�/ �B�O�E �4�%�3�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T 
�U�I�F �V�T�F �P�G �E�J�N�F�O�T�J�P�O �B�O�E �X�B�M�M �U�I�J�D�L�O�F�T�T�
 �B�T �X�F�M�M �B�T �4�%�3 �B�U �B�M�M �U�J�N�F�T��

2.3.2	 Calculating the e�ective  design factor / permissible operating 
pressure

�5�P �D�B�M�D�V�M�B�U�F �U�I�F �E�F�T�J�H�O �G�B�D�U�P�S �B�O�E �B�M�M�P�X�B�C�M�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�
 �J�U �J�T �O�F�D�F�T�T�B�S�Z �U�P �L�O�P�X �U�I�F 
�M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �P�G �U�I�F �N�B�U�F�S�J�B�M�� �4�V�D�I �B �E�J�B�H�S�B�N �B�M�M�P�X�T �U�I�F �M�P�O�H���U�F�S�N �D�S�F�F�Q �T�U�S�F�O�H�U�I �U�P �C�F 
�S�F�B�E �E�F�Q�F�O�E�J�O�H �P�O �U�I�F �E�F�T�J�S�F�E �T�F�S�W�J�D�F �M�J�G�F �B�O�E �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F�� �'�P�S �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T�
 
�U�I�F �X�B�M�M �U�I�J�D�L�O�F�T�T �J�T �V�T�V�B�M�M�Z �H�S�F�B�U�F�S �U�I�B�O �G�P�S �Q�J�Q�F �P�G �U�I�F �T�B�N�F �Q�S�F�T�T�V�S�F �M�F�W�F�M�� �'�P�S �U�I�J�T �S�F�B�T�P�O�
 
�U�I�F �P�V�U�T�J�E�F �E�J�B�N�F�U�F�S �B�O�E �X�B�M�M �U�I�J�D�L�O�F�T�T �P�G �U�I�F �Q�J�Q�F �B�S�F �V�T�F�E �U�P �D�B�M�D�V�M�B�U�F �U�I�F �E�F�T�J�H�O �G�B�D�U�P�S�� 
�5�I�F �E�F�T�J�H�O �G�B�D�U�P�S �J�T �U�I�F�O �D�B�M�D�V�M�B�U�F�E �C�Z �V�T�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

C =
� s � 20 � e
p � (d – e)

�$�� �%�F�T�J�H�O �G�B�D�U�P�S
�V�� �)�P�P�Q �T�U�S�F�T�T �	�/���N�N�•�

�F�� �1�J�Q�F �X�B�M�M �U�I�J�D�L�O�F�T�T �	�N�N�

d	 Pipe outer diameter (mm)
�Q�� �0�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F �	�C�B�S�


Similarly, the maximum permissible operating pressure is calculated by 
rewriting the formula above as:

p =
d – e

20 � e �� � s

C

 Example – Calculating the design factor and operating pressure
�*�O�U�F�O�E�F�E �T�F�S�W�J�D�F �M�J�G�F �� �� �� ���� �+�B�I�S�F 
�.�B�Y�� �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F�� �� ������ �‹�$
�.�B�Y�� �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F �� �� �� �� �C�B�S
� .� B� U� F� S� J� B� M� � � � � � � � � � � 1� 7� $� �� 6
�*�O�U�F�O�E�F�E �Q�S�F�T�T�V�S�F �M�F�W�F�M�� �� �� �1�/���� �C�B�S
�0�V�U�T�J�E�F �E�J�B�N�F�U�F�S�� �� �� �� ������ �N�N
�8�B�M�M �U�I�J�D�L�O�F�T�T�� �� �� �� ������ �N�N 
�)�P�P�Q �T�U�S�F�T�T�� �� �� �� �������� �/���N�N2

C = = 8.2 > 2.5
15.5 � 20 � 8.1
3 � (110 – 8.1)

For the sake of clarity, the calculations are carried out using the example above, but 
using the usual minimum design factor for PVC-U.

p = = 9.9 bar
(110 – 8.1)

20 � 8.1 �� 15.5
2.5

 The calculation shown applies only to freely moving piping systems. Pipe that are �xed 
in the axial direction (�xed installation) must be checked for buckling. In most cases 
such a check leads to a reduction of maximum inner pressure, as well as shorter 
distances between the support brackets. Furthermore, the forces that act on the �xed 
points must be taken into account. Contact your authorized GF�Piping Systems repre-
sentative for additional information.
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2.4	 Water hammer
�8�B�U�F�S �I�B�N�N�F�S �J�T �B �U�F�S�N �V�T�F�E �U�P �E�F�T�D�S�J�C�F �E�Z�O�B�N�J�D �T�V�S�H�F�T �D�B�V�T�F�E �C�Z �Q�S�F�T�T�V�S�F �D�I�B�O�H�F�T �J�O �B 
�Q�J�Q�J�O�H �T�Z�T�U�F�N�� �5�I�F�Z �P�D�D�V�S �X�I�F�O�F�W�F�S �U�I�F�S�F �J�T �B �E�F�W�J�B�U�J�P�O �G�S�P�N �U�I�F �T�U�F�B�E�Z �T�U�B�U�F�
 �F���H�� �X�I�F�O �U�I�F 
�Í�P�X �S�B�U�F �J�T �D�I�B�O�H�F�E�
 �B�O�E �N�B�Z �C�F �U�S�B�O�T�J�F�O�U �P�S �P�T�D�J�M�M�B�U�J�O�H�� 

�8�B�U�F�S �I�B�N�N�F�S�T �N�B�Z �C�F �H�F�O�F�S�B�U�F�E �C�Z �U�I�F �G�P�M�M�P�X�J�O�H��
�q���0�Q�F�O�J�O�H �P�S �D�M�P�T�J�O�H �B �W�B�M�W�F
�q���1�V�N�Q �T�U�B�S�U�V�Q �P�S �T�I�V�U�E�P�X�O
�q���$�I�B�O�H�F �J�O �Q�V�N�Q �P�S �U�V�S�C�J�O�F �T�Q�F�F�E
�q���8�B�W�F �B�D�U�J�P�O �J�O �B �G�F�F�E �U�B�O�L
�q���5�S�B�Q�Q�F�E �B�J�S

�5�I�F �Q�S�F�T�T�V�S�F �X�B�W�F �D�S�F�B�U�F�E �C�Z �X�B�U�F�S �I�B�N�N�F�S�T �D�B�V�T�F�T �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �U�P �F�Y�Q�B�O�E �B�O�E 
�D�P�O�U�S�B�D�U�� �*�O �U�I�F �Q�S�P�D�F�T�T �U�I�F �Q�S�P�Q�B�H�B�U�J�P�O �T�Q�F�F�E �P�G �U�I�F �Q�S�F�T�T�V�S�F �X�B�W�F �J�T �M�J�N�J�U�F�E �C�Z �U�I�F �T�Q�F�F�E �P�G 
�T�P�V�O�E �J�O �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �N�F�E�J�V�N�� �5�I�F �F�O�F�S�H�Z �D�B�S�S�J�F�E �C�Z �U�I�F �X�B�W�F �J�T �E�J�T�T�J�Q�B�U�F�E �J�O �U�I�F 
�Q�J�Q�J�O�H �T�Z�T�U�F�N �B�O�E �U�I�F �X�B�W�F�T �B�S�F �Q�S�P�H�S�F�T�T�J�W�F�M�Z �E�B�N�Q�F�E�
 �T�F�F �U�I�F �G�P�M�M�P�X�J�O�H �Ì�H�V�S�F��

�5�I�F �N�B�Y�J�N�V�N �Q�P�T�J�U�J�W�F �P�S �O�F�H�B�U�J�W�F �B�E�E�J�U�J�P�O �P�G �Q�S�F�T�T�V�S�F �J�T �B �G�V�O�D�U�J�P�O �P�G �Í�P�X �S�B�U�F�
 �C�V�M�L 
�N�P�E�V�M�V�T �P�G �F�M�B�T�U�J�D�J�U�Z �P�G �U�I�F �Í�V�J�E�
 �Q�J�Q�F �E�J�N�F�O�T�J�P�O �B�O�E �U�I�F �N�P�E�V�M�V�T �P�G �F�M�B�T�U�J�D�J�U�Z �P�G �U�I�F �Q�J�Q�F 
�N�B�U�F�S�J�B�M�� �*�U �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �C�Z �V�T�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H �T�U�F�Q�T��

Damped pressure wave
�M �� �8�B�W�F �M�F�O�H�U�I
p 	 Pressure change
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�  Determine the velocity of the pressure wave

Vw =
K

� � 1 + 
K ��di

e ��E
�7�X�� �7�F�M�P�D�J�U�Z �P�G �Q�S�F�T�T�V�S�F �X�B�W�F �	�N���T�

�,�� �#�V�M�L �N�P�E�V�M�V�T �P�G �F�M�B�T�U�J�D�J�U�Z �P�G �Í�V�J�E �	�1�B�

�U�� �'�M�V�J�E �E�F�O�T�J�U�Z �	�L�H���N�Ž�

�&�� �.�P�E�V�M�V�T �P�G �F�M�B�T�U�J�D�J�U�Z �P�G �Q�J�Q�F �X�B�M�M �	�1�B�

di	 Inner diameter of pipe (mm)
�F�� �1�J�Q�F �X�B�M�M �U�I�J�D�L�O�F�T�T �	�N�N�


�5�I�F �N�P�E�V�M�V�T �P�G �F�M�B�T�U�J�D�J�U�Z �P�G �Q�J�Q�F �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�P�M�Z�N�F�S�T �W�B�S�J�F�T �X�J�U�I �U�I�F �P�Q�F�S�B�U�J�O�H 
�E�V�S�B�U�J�P�O �B�O�E �U�F�N�Q�F�S�B�U�V�S�F�� �)�F�O�D�F�
 �P�Q�F�S�B�U�J�O�H �E�V�S�B�U�J�P�O �B�O�E �U�F�N�Q�F�S�B�U�V�S�F �N�V�T�U �C�F �L�O�P�X�O �G�P�S �B 
�Q�S�F�D�J�T�F �D�B�M�D�V�M�B�U�J�P�O �P�G �X�B�U�F�S �I�B�N�N�F�S�T��

�  Calculate maximum pressure change due to water hammers

�p = Vw ���v ����/ 10000

�—�Q�� �� �.�B�Y�J�N�V�N �Q�S�F�T�T�V�S�F �D�I�B�O�H�F �	�C�B�S�

�7�X�� �� �1�S�F�T�T�V�S�F �X�B�W�F �W�F�M�P�D�J�U�Z �	�N���T�
 �	�T�F�F �T�U�F�Q ���

�—�W�� �� �$�I�B�O�H�F �J�O �Í�V�J�E �W�F�M�P�D�J�U�Z �	�N���T�
 �� �	�W�����W���

�W���� �� �7�F�M�P�D�J�U�Z �P�G �Í�V�J�E �C�F�G�P�S�F �D�I�B�O�H�F �	�N���T�

�W���� �� �7�F�M�P�D�J�U�Z �P�G �Í�V�J�E �B�G�U�F�S �D�I�B�O�H�F �	�N���T�

�U�� �� �'�M�V�J�E �E�F�O�T�J�U�Z �	�L�H���N�Ž�


�"�M�M �Q�S�F�T�T�V�S�F �J�O�D�S�F�B�T�F�T �J�O�E�V�D�F�E �C�Z �B �Í�P�X �S�F�E�V�D�U�J�P�O �X�J�M�M �I�B�W�F �B �D�P�S�S�F�T�Q�P�O�E�J�O�H �Q�S�F�T�T�V�S�F �E�S�P�Q 
�P�O �U�I�F �P�U�I�F�S �T�J�E�F �	�W�B�D�V�V�N�
�� �*�G �U�I�J�T �F�Y�D�F�F�E�T �U�I�F �F�Y�Q�F�D�U�F�E �T�U�B�U�J�D �N�J�O�J�N�V�N �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�
 
�U�I�F �D�B�M�D�V�M�B�U�F�E �Q�S�F�T�T�V�S�F �N�V�T�U �C�F �D�P�N�Q�B�S�F�E �U�P �U�I�F �Q�S�F�T�T�V�S�F �B�U �X�I�J�D�I �U�I�F �Q�J�Q�F �D�P�M�M�B�Q�T�F�T �J�O 
�P�S�E�F�S �U�P �F�W�B�M�V�B�U�F �U�I�F �T�B�G�F�U�Z �G�B�D�U�P�S �J�O �T�U�F�Q ����

�  Calculate the maximum and minimum total pressures

pmax = p + �p

pmin = p – �p

p�N�B�Y�� �.�B�Y�J�N�V�N �U�P�U�B�M �Q�S�F�T�T�V�S�F �	�C�B�S�

pmin	 Minimum total pressure (bar)
�Q�� �&�Y�Q�F�D�U�F�E �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F �	�C�B�S�

�—�Q�� �$�I�B�O�H�F �E�V�F �U�P �X�B�U�F�S �I�B�N�N�F�S �	�D�B�M�D�V�M�B�U�F�E �J�O �T�U�F�Q ���


�  Calculate the e�ective safety factor 

Cmax =
20 ��� � e

pmax � (d – e)�

�$�N�B�Y	 Safety factor (dimensionless)
�V�� �$�J�S�D�V�N�G�F�S�F�O�U�J�B�M �T�U�S�F�T�T �	�/���N�N�•�

�U�� �1�J�Q�F �U�I�J�D�L�O�F�T�T �	�N�N�

�E�� �0�V�U�T�J�E�F �E�J�B�N�F�U�F�S �P�G �Q�J�Q�F �	�N�N�

p�N�B�Y�� �.�B�Y�J�N�V�N �U�P�U�B�M �Q�S�F�T�T�V�S�F �	�C�B�S�
 �	�D�B�M�D�V�M�B�U�F�E �J�O �T�U�F�Q ���


�5�I�F �W�B�M�V�F �G�P�S �U�I�F �D�J�S�D�V�N�G�F�S�F�O�U�J�B�M �T�U�S�F�T�T �D�B�O �C�F �G�P�V�O�E �J�O �U�I�F �D�S�F�F�Q �D�V�S�W�F�T�� �"�T �N�P�T�U �X�B�U�F�S 
�I�B�N�N�F�S�T �M�B�T�U �G�P�S �B �N�B�U�U�F�S �P�G �T�F�D�P�O�E�T�
 �U�I�F �W�B�M�V�F �G�P�S �B �M�P�B�E �E�V�S�B�U�J�P�O �P�G ������ �I �D�B�O �C�F �V�T�F�E�� 
�5�I�F�{�F�Y�D�F�Q�U�J�P�O �U�P �U�I�J�T �S�V�M�F �J�T �X�I�F�O �U�I�F �X�B�U�F�S �I�B�N�N�F�S�T �B�S�F �P�T�D�J�M�M�B�U�J�O�H �	�F���H�� �G�S�P�N �B �Q�P�T�J�U�J�W�F 
�E�J�T�Q�M�B�D�F�N�F�O�U �Q�V�N�Q�
�� �*�O �U�I�J�T �D�B�T�F �U�I�F �T�Z�T�U�F�N �N�V�T�U �C�F �U�S�F�B�U�F�E �B�T �J�G �B �M�P�B�E �F�R�V�B�M �U�P �U�I�F 
�N�B�Y�J�N�V�N �U�P�U�B�M �Q�S�F�T�T�V�S�F �	�Q�N�B�Y�
 �F�Y�J�T�U�F�E �U�I�S�P�V�H�I�P�V�U �U�I�F �F�O�U�J�S�F �T�F�S�W�J�D�F �M�J�G�F �P�G �U�I�F �Q�J�Q�F��
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�� Safety factors

�'�P�S �J�O�G�S�F�R�V�F�O�U �X�B�U�F�S �I�B�N�N�F�S�T �U�I�F �D�P�N�N�P�O �N�J�O�J�N�V�N �W�B�M�V�F�T �D�B�O �C�F �V�T�F�E �B�T �T�B�G�F�U�Z �G�B�D�U�P�S�T�� 
�'�P�S �Q�F�S�J�P�E�J�D �X�B�U�F�S �I�B�N�N�F�S�T �U�I�F �G�B�D�U�P�S �T�I�P�V�M�E �C�F �B�U �M�F�B�T�U ����

�*�G �U�I�F �T�B�G�F�U�Z �G�B�D�U�P�S �G�P�V�O�E �J�O �T�U�F�Q �� �E�P�F�T �O�P�U �N�F�F�U �U�I�F�T�F �D�S�J�U�F�S�J�B �G�P�S �T�B�G�F �P�Q�F�S�B�U�J�P�O�
 �B�O �J�O�D�S�F�B�T�F 
�J�O �Q�J�Q�F �E�J�B�N�F�U�F�S �T�I�P�V�M�E �C�F �D�P�O�T�J�E�F�S�F�E�
 �P�S �N�F�B�T�V�S�F�T �T�I�P�V�M�E �C�F �U�B�L�F�O �U�P �S�F�E�V�D�F �U�I�F �P�D�D�V�S�S�F�O�D�F 
�P�G �X�B�U�F�S �I�B�N�N�F�S�T �	�F���H�� �Q�P�X�F�S�F�E �W�B�M�W�F�T�
 �T�V�S�H�F �U�B�O�L�T�
 �T�M�P�X �T�U�B�S�U���V�Q �Q�V�N�Q�T�
��

�8�I�F�O �V�T�J�O�H �Q�P�X�F�S�F�E �W�B�M�W�F�T�
 �W�B�M�W�F�T �B�S�F �D�P�N�N�P�O�M�Z �E�F�T�J�H�O�F�E �X�J�U�I �D�M�P�T�V�S�F �U�J�N�F�T �H�S�F�B�U�F�S �U�I�B�O 
�U�I�F �D�S�J�U�J�D�B�M �Q�F�S�J�P�E �5�D �U�P �S�F�E�V�D�F �X�B�U�F�S �I�B�N�N�F�S�� �5�I�F �D�S�J�U�J�D�B�M �Q�F�S�J�P�E �J�T �U�I�F �U�J�N�F �B �Q�S�F�T�T�V�S�F �X�B�W�F 
needs to complete one cycle in the pipeline.

Tc =
2 ��L
Vw

�5c�� �$�S�J�U�J�D�B�M �Q�F�S�J�P�E �	�T�

L	 Pipe length (m)
�7�X�� �1�S�F�T�T�V�S�F �X�B�W�F �W�F�M�P�D�J�U�Z �	�N���T�
 �	�T�F�F �T�U�F�Q ���


Example

 �" �X�B�U�F�S �Q�J�Q�F�M�J�O�F �G�S�P�N �B �T�U�P�S�B�H�F �U�B�O�L �J�T �D�P�O�O�F�D�U�F�E �U�P �B �N�B�J�O �W�B�M�W�F �U�I�B�U �J�T �I�Z�E�S�B�V�M�J�D�B�M�M�Z 
�B�D�U�J�W�B�U�F�E �X�J�U�I �B�O �F�M�F�D�U�S�J�D�B�M �S�F�N�P�U�F �D�P�O�U�S�P�M�� �5�I�F �W�B�M�W�F �D�M�P�T�J�O�H �U�J�N�F �J�T ������ �T �B�O�E �U�I�F �X�B�U�F�S 
�Í�P�X �S�B�U�F �J�T �2 �� ���� �N�Ž���I��

Material
�0�V�U�T�J�E�F �E�J�B�N�F�U�F�S
�8�B�M�M �U�I�J�D�L�O�F�T�T
Pipeline length
�0�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F
Modulus of elasticity
�8�B�U�F�S �E�F�O�T�J�U�Z
�#�V�M�L �N�P�E�V�M�V�T �P�G �F�M�B�T�U�J�D�J�U�Z �P�G �X�B�U�F�S

PP-H
110 mm
10 mm
500 m
������ �‹�$
�& �� ������ �/���N�N�• �� ������ �Y ������ Pa
�U �� �����Ž �L�H���N�Ž
�, �� �������� �(�1�B

�  Calculating the velocity of the pressure wave 

Vw = = 292 m/s
2.05 ��109 

103 � 1 + 
90 ��2.05 ��109

10 ��800 ��106

�  Calculating the �uid velocity before the change

v1 =
Volume �ow

cross-sectional area

35/3600 m3/s
v1 =

� ��(0.09/2) 2  m2
= 1.53 m/s

�"�T�T�V�N�F �X�B�U�F�S �W�F�M�P�D�J�U�Z �H�P�F�T �U�P �[�F�S�P �B�G�U�F�S �U�I�F �W�B�M�W�F �J�T �D�M�P�T�F�E�
 �J���F�� �—�W �� �������� �N���T��

Pressure change

�p = 292 � (1.53) � 1000/10000= 4.47 bar
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�  Calculating the maximum pressure

pmax = 10 + 4.47 = 14.47 bar

�—�Q �J�T �M�F�T�T �U�I�B�O �Q�� �)�F�O�D�F�
 �U�I�F �N�J�O�J�N�V�N �Q�S�F�T�T�V�S�F �E�P�F�T �O�P�U �I�B�W�F �U�P �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U��

�  Calculating the circumferential stress

�'�J�O�E �U�I�F �D�J�S�D�V�N�G�F�S�F�O�U�J�B�M �T�U�S�F�T�T �J�O �U�I�F �1�1���) �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S�� �5�B�L�F �U�I�F �W�B�M�V�F �G�P�S �B �M�P�B�E 
�E�V�S�B�U�J�P�O �P�G ������ �I �B�T�
 �G�P�S �O�P�O���P�T�D�J�M�M�B�U�J�O�H �X�B�U�F�S �I�B�N�N�F�S�T�
 �U�I�F �Q�J�Q�F �O�F�F�E�T �U�P �X�J�U�I�T�U�B�O�E �U�I�J�T �F�Y�U�S�B 
pressure for only a matter of seconds.

s �� �������� �/���N�N2

C =
20 ��� � e

pmax � (d – e)�

C = = 2.42
20 � 17.5 � 10

14.47 � (110 – 10)�

�  Calculating the maximum safety factor

�5�I�F �N�J�O�J�N�V�N �T�B�G�F�U�Z �G�B�D�U�P�S �G�P�S �1�1���) �D�B�O �C�F �T�F�U �U�P �������� �)�F�S�F�
 �$ �� �������� �� �������
 �T�P �U�I�J�T �Q�J�Q�J�O�H �J�T 
�T�V�J�U�B�C�M�F �G�P�S �J�O�G�S�F�R�V�F�O�U �X�B�U�F�S �I�B�N�N�F�S�T�� �)�P�X�F�W�F�S �J�U �X�P�V�M�E �O�P�U �C�F �T�V�J�U�B�C�M�F �J�G �Q�F�S�J�P�E�J�D �X�B�U�F�S 
�I�B�N�N�F�S�T �P�D�D�V�S�S�F�E�
 �C�F�D�B�V�T�F �J�O �U�I�B�U �D�B�T�F �X�F �X�P�V�M�E �O�F�F�E �$ �� ���� �1�J�Q�F �E�J�N�F�O�T�J�P�O�T �P�S �W�B�M�W�F 
�D�M�P�T�J�O�H �U�J�N�F �X�P�V�M�E �O�F�F�E �U�P �C�F �B�E�K�V�T�U�F�E �J�O �P�S�E�F�S �U�P �S�F�E�V�D�F �X�B�U�F�S �I�B�N�N�F�S��

Calculating the critical period

Tc = = = 3.4 s
2 ��L
Vw

2 � 500 m
292 m/s

�*�O �U�I�J�T �F�Y�B�N�Q�M�F�
 �U�I�F �W�B�M�W�F �D�M�P�T�J�O�H �U�J�N�F �J�T �M�F�T�T �U�I�B�O �U�I�F �W�B�M�V�F �P�G �U�I�F �D�S�J�U�J�D�B�M �Q�F�S�J�P�E�� �#�Z 
�J�O�D�S�F�B�T�J�O�H �U�I�F �D�M�P�T�J�O�H �U�J�N�F �B�C�P�W�F �U�I�J�T �D�S�J�U�J�D�B�M �Q�F�S�J�P�E�
 �X�B�U�F�S �I�B�N�N�F�S �X�P�V�M�E �C�F �S�F�E�V�D�F�E�� �5�I�F 
�Q�J�Q�J�O�H �X�P�V�M�E �U�I�F�O �C�F �T�V�J�U�B�C�M�F �G�P�S �B�M�M �T�J�U�V�B�U�J�P�O�T �J�O�W�P�M�W�J�O�H �Q�F�S�J�P�E�J�D �X�B�U�F�S �T�V�S�H�F�T��
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2.5	 Piping systems in highly combustible locations/
transport of explosive media

�*�O �U�I�F�J�S �O�P�S�N�B�M �G�P�S�N�
 �U�I�F �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �V�T�V�B�M�M�Z �V�T�F�E �G�P�S �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �O�B�N�F�M�Z �"�#�4�
 �1�7�$���6�
 
�1�7�$���$�
 �1�1�
 �1�& �B�O�E �1�7�%�'�
 �B�S�F �O�P�O���D�P�O�E�V�D�U�J�W�F �N�B�U�F�S�J�B�M�T�� �5�I�F�J�S �T�Q�F�D�J�Ì�D �S�F�T�J�T�U�B�O�D�F �F�Y�D�F�F�E�T 
10���{�˜�D�N�� �5�I�F �D�S�F�B�U�J�P�O �P�G �B�O �F�M�F�D�U�S�J�D�B�M �D�I�B�S�H�F �D�B�O�O�P�U �C�F �S�V�M�F�E �P�V�U�� �5�I�J�T �N�V�T�U �C�F �C�P�S�O�F �J�O �N�J�O�E 
�X�I�F�O �E�F�T�J�H�O�J�O�H �B�O�E �P�Q�F�S�B�U�J�O�H �B �Q�J�Q�J�O�H �T�Z�T�U�F�N�� �#�V�U �C�Z �U�B�L�J�O�H �D�F�S�U�B�J�O �Q�S�F�D�B�V�U�J�P�O�T�
 �U�I�F �D�S�F�B�U�J�P�O 
�P�G �F�M�F�D�U�S�J�D�B�M �D�I�B�S�H�F�T �X�J�U�I �T�U�B�O�E�B�S�E �N�B�U�F�S�J�B�M�T �D�B�O �C�F �Q�S�F�W�F�O�U�F�E��

�5�I�F �O�P�O���D�P�O�E�V�D�U�J�W�J�U�Z �P�G �N�P�T�U �Q�M�B�T�U�J�D�T �I�B�T �M�F�E �U�P �U�I�F�J�S �X�J�E�F�T�Q�S�F�B�E �V�T�F �J�O �U�I�F �F�M�F�D�U�S�J�D�B�M 
�F�O�H�J�O�F�F�S�J�O�H �B�O�E �F�M�F�D�U�S�P�O�J�D�T �J�O�E�V�T�U�S�Z�� �#�V�U �U�I�J�T �Q�S�P�Q�F�S�U�Z �D�B�O �C�F �B �E�J�T�B�E�W�B�O�U�B�H�F �V�O�E�F�S �D�F�S�U�B�J�O 
�D�J�S�D�V�N�T�U�B�O�D�F�T �J�O �P�U�I�F�S �B�Q�Q�M�J�D�B�U�J�P�O�T�� �*�O �U�I�F �D�B�T�F �P�G �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�P�O�T�U�S�V�D�U�J�P�O�
 �U�I�F 
�R�V�F�T�U�J�P�O �P�G �F�M�F�D�U�S�P�T�U�B�U�J�D �D�I�B�S�H�J�O�H �P�G �U�I�F �Q�J�Q�F�M�J�O�F �C�F�D�P�N�F�T �J�N�Q�P�S�U�B�O�U �X�I�F�O �F�M�F�D�U�S�J�D�B�M�M�Z 
�O�P�O���D�P�O�E�V�D�U�J�W�F �N�F�E�J�B �B�S�F �U�P �C�F �U�S�B�O�T�Q�P�S�U�F�E �P�S �X�I�F�O �U�I�F �Q�J�Q�F �B�S�F �U�P �C�F �J�O�T�U�B�M�M�F�E �J�O �I�J�H�I�M�Z 
combustible locations. In both of these cases electrostatic charging of the material is not only 
�B �E�J�T�B�E�W�B�O�U�B�H�F �C�V�U �D�P�V�M�E �F�W�F�O �C�F �E�B�O�H�F�S�P�V�T�� 

�"�#�4�
 �1�7�$���6�
 �1�7�$���$�
 �1�&�
 �1�1 �B�O�E �1�7�%�' �C�F�M�P�O�H �U�P �U�I�F �D�M�B�T�T �P�G �F�M�F�D�U�S�J�D�B�M�M�Z �O�P�O���D�P�O�E�V�D�U�J�W�F 
�N�B�U�F�S�J�B�M�T�� �&�M�F�D�U�S�J�D�B�M�M�Z �O�P�O���D�P�O�E�V�D�U�J�W�F �N�B�U�F�S�J�B�M�T �B�S�F �U�I�P�T�F �X�I�P�T�F �T�Q�F�D�J�Ì�D �S�F�T�J�T�U�B�O�D�F �F�Y�D�F�F�E�T 
������ �˜�D�N�� �5�I�F �W�B�M�V�F�T �G�P�S �U�I�F �N�B�U�F�S�J�B�M�T �M�J�T�U�F�E �B�C�P�W�F �B�S�F �P�O �U�I�F �P�S�E�F�S �P�G ����15 �˜�D�N�� �8�I�F�O�F�W�F�S 
�T�Q�F�D�J�Ì�D �S�F�T�J�T�U�B�O�D�F �J�O �T�P�M�J�E�T �F�Y�D�F�F�E�T ����9 �˜ �U�I�F �N�B�U�F�S�J�B�M �J�T �E�F�F�N�F�E �U�P �C�F �T�V�C�K�F�D�U �U�P 
electrostatic charging. 

�'�P�S �F�Y�B�N�Q�M�F�
 �J�O �U�I�F �N�J�O�J�O�H �J�O�E�V�T�U�S�Z �T�B�G�F�U�Z �E�J�D�U�B�U�F�T �U�I�B�U �Q�M�B�T�U�J�D�T �C�F �V�T�F�E �P�O�M�Z �J�G �U�I�F�J�S �T�Q�F�D�J�Ì�D 
�S�F�T�J�T�U�B�O�D�F �E�P�F�T �O�P�U �F�Y�D�F�F�E ����8 �˜�D�N �	�N�F�B�T�V�S�F�E �B�U �����‹�$ �B�O�E �� �� �S�F�M�B�U�J�W�F �I�V�N�J�E�J�U�Z�
�� 

�4�J�N�J�M�B�S �S�F�T�U�S�J�D�U�J�P�O�T �B�Q�Q�M�Z �U�P �U�I�F �J�O�T�U�B�M�M�B�U�J�P�O �P�G �Q�M�B�T�U�J�D �Q�J�Q�F �X�I�F�S�F�W�F�S �Í�B�N�N�B�C�M�F �N�J�Y�U�V�S�F�T 
�D�P�V�M�E �P�D�D�V�S�� �/�P �E�B�O�H�F�S �B�S�J�T�F�T �G�S�P�N �U�I�F �V�T�F �P�G �Q�M�B�T�U�J�D �Q�J�Q�F �U�P �U�S�B�O�T�Q�P�S�U �Í�B�N�N�B�C�M�F �H�B�T�F�T �P�S 
�Í�V�J�E�T �B�T �M�P�O�H �B�T �U�I�J�T �J�T �B �D�M�P�T�F�E �T�Z�T�U�F�N�� �4�M�P�X�F�S �Í�P�X �S�B�U�F�T �B�M�T�P �S�F�E�V�D�F �U�I�F �B�D�D�V�N�V�M�B�U�J�P�O �P�G 
�F�M�F�D�U�S�P�T�U�B�U�J�D �D�I�B�S�H�F�T�� �*�U �J�T �Q�P�T�T�J�C�M�F �J�O �Q�S�J�O�D�J�Q�M�F �U�P �N�B�L�F �O�P�O���D�P�O�E�V�D�U�J�W�F �Q�M�B�T�U�J�D�T �D�P�O�E�V�D�U�J�W�F �C�Z 
�N�F�B�O�T �P�G �T�Q�F�D�J�B�M �N�F�B�T�V�S�F�T�
 �F���H�� �B�E�E�J�O�H �D�B�S�C�P�O�� �#�V�U �T�V�D�I �B�E�E�J�U�J�W�F�T �D�P�V�M�E �B�E�W�F�S�T�F�M�Z �B�Ë�F�D�U 
�P�U�I�F�S �E�F�T�J�S�B�C�M�F �Q�S�P�Q�F�S�U�J�F�T�� �*�U �J�T �U�I�F�S�F�G�P�S�F �J�N�Q�F�S�B�U�J�W�F �U�P �F�W�B�M�V�B�U�F �F�B�D�I �D�B�T�F �J�O�E�J�W�J�E�V�B�M�M�Z �U�P 
�E�F�D�J�E�F �X�I�J�D�I �N�B�U�F�S�J�B�M �P�Ë�F�S�T �U�I�F �C�F�T�U �T�P�M�V�U�J�P�O��

�8�I�F�O�F�W�F�S �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �J�T �U�P �C�F �J�O�T�U�B�M�M�F�E �J�O �S�P�P�N�T �X�I�F�S�F �F�Y�Q�M�P�T�J�W�F �H�B�T���B�J�S �N�J�Y�U�V�S�F�T �D�P�V�M�E 
�B�S�J�T�F�
 �B�O�E �X�I�F�O�F�W�F�S �Q�M�B�T�U�J�D �Q�J�Q�F �B�S�F �V�T�F�E �G�P�S �U�I�F �U�S�B�O�T�Q�P�S�U �P�G �F�M�F�D�U�S�J�D�B�M�M�Z �O�P�O���D�P�O�E�V�D�U�J�W�F 
�N�F�E�J�B�
 �U�I�F �G�P�M�M�P�X�J�O�H �N�V�T�U �C�F �D�P�O�T�J�E�F�S�F�E �E�V�S�J�O�H �Q�M�B�O�O�J�O�H��

Installation of pipe in rooms where explosive gas-air mixtures can occur:
�q���"�W�P�J�E �U�I�F �B�D�D�V�N�V�M�B�U�J�P�O �P�G �F�Y�Q�M�P�T�J�W�F �N�J�Y�U�V�S�F�T �C�Z �Q�S�P�W�J�E�J�O�H �G�P�S �F���H�� �H�P�P�E �W�F�O�U�J�M�B�U�J�P�O �P�S �B�J�S 

�F�Y�U�S�B�D�U�J�P�O��
�q���"�W�P�J�E �U�I�F �B�D�D�V�N�V�M�B�U�J�P�O �P�G �F�M�F�D�U�S�J�D�B�M �D�I�B�S�H�F �C�Z �J�P�O�J�[�J�O�H �U�I�F �B�U�N�P�T�Q�I�F�S�F��
�q���%�J�T�D�I�B�S�H�F �T�U�B�U�J�D �F�M�F�D�U�S�J�D�J�U�Z�
 �F���H�� �C�Z �D�P�B�U�J�O�H �U�I�F �Q�J�Q�F �T�V�S�G�B�D�F �X�J�U�I �B�O �F�M�F�D�U�S�J�D�B�M�M�Z �D�P�O�E�V�D�U�J�W�F�
 

�T�P�M�W�F�O�U���G�S�F�F �Q�B�J�O�U �D�P�O�U�B�J�O�J�O�H �N�F�U�B�M�M�J�D �Q�P�X�E�F�S �P�S �C�Z �X�S�B�Q�Q�J�O�H �U�I�F �Q�J�Q�F �J�O �B �D�P�O�E�V�D�U�J�W�F �G�P�J�M�� 
It is essential that the pipe be grounded.

�q���"�W�P�J�E �U�I�F �B�D�D�V�N�V�M�B�U�J�P�O �P�G �F�M�F�D�U�S�J�D�B�M �D�I�B�S�H�F�T �C�Z �J�O�D�S�F�B�T�J�O�H �U�I�F �S�F�M�B�U�J�W�F �I�V�N�J�E�J�U�Z �P�G �U�I�F �B�J�S�� 
�" �D�P�O�E�V�D�U�J�W�F �Ì�M�N �P�G �X�B�U�F�S �P�O �U�I�F �T�V�S�G�B�D�F �P�G �U�I�F �Q�J�Q�F �J�N�Q�S�P�W�F�T �D�P�O�E�V�D�U�J�W�J�U�Z�� �5�I�F�S�F �J�T �I�B�S�E�M�Z 
�B�O�Z �B�D�D�V�N�V�M�B�U�J�P�O �P�G �F�M�F�D�U�S�P�T�U�B�U�J�D �D�I�B�S�H�F�T �X�I�F�O �S�F�M�B�U�J�W�F �I�V�N�J�E�J�U�Z �F�Y�D�F�F�E�T ���� ���� 

�q���8�F �B�E�W�J�T�F �T�U�S�P�O�H�M�Z �B�H�B�J�O�T�U �S�F�M�Z�J�O�H �T�P�M�F�M�Z �P�O �U�S�F�B�U�J�O�H �U�I�F �Q�J�Q�F�M�J�O�F �X�J�U�I �B�O �B�O�U�J�T�U�B�U�J�D �B�O�E 
�I�Z�H�S�P�T�D�P�Q�J�D �T�P�M�V�U�J�P�O �U�P �J�N�Q�S�P�W�F �J�U�T �D�P�O�E�V�D�U�J�W�J�U�Z�
 �C�F�D�B�V�T�F �U�I�J�T �N�F�B�T�V�S�F �J�T �V�T�V�B�M�M�Z �P�O�M�Z 
�F�Ë�F�D�U�J�W�F �G�P�S �B �M�J�N�J�U�F�E �Q�F�S�J�P�E �B�O�E �B�D�D�J�E�F�O�U�B�M �Q�B�S�U�J�B�M �S�F�N�P�W�B�M �P�G �U�I�F �Q�S�P�U�F�D�U�J�W�F �Ì�M�N �D�B�O�O�P�U �C�F 
ruled out.

Transport of electrically non-conductive media:

�"�T �B �S�V�M�F �Q�M�B�T�U�J�D �Q�J�Q�F �B�S�F �O�P�U �U�P �C�F �S�F�D�P�N�N�F�O�E�F�E �G�P�S �U�I�F �U�S�B�O�T�Q�P�S�U �P�G �E�S�Z �T�V�C�T�U�B�O�D�F�T �U�I�B�U �B�S�F 
�F�M�F�D�U�S�J�D�B�M�M�Z �O�P�O���D�P�O�E�V�D�U�J�W�F �E�V�F �U�P �U�I�F �F�Ë�F�D�U�T �P�G �B�D�D�V�N�V�M�B�U�J�O�H �F�M�F�D�U�S�P�T�U�B�U�J�D �D�I�B�S�H�F�T �B�O�E 
�F�Y�U�F�O�T�J�W�F �X�F�B�S �P�O �U�I�F �N�B�U�F�S�J�B�M�� �&�M�F�D�U�S�J�D�B�M�M�Z �O�P�O���D�P�O�E�V�D�U�J�W�F �D�P�N�C�V�T�U�J�C�M�F �H�B�T�F�T �P�S �Í�V�J�E�T �D�B�O 
only be transported in closed pipeline systems.
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Pipeline Design

2.6	 Piping systems for transporting compressed air

Introduction

�1�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N �I�B�W�F �C�F�F�O �V�T�F�E �U�P �U�S�B�O�T�Q�P�S�U �D�P�N�Q�S�F�T�T�F�E �B�J�S �G�P�S �N�B�O�Z �Z�F�B�S�T�� 
�&�Y�Q�F�S�J�F�O�D�F �I�B�T �T�I�P�X�O �U�I�B�U �P�J�M �P�S�J�H�J�O�B�U�J�O�H �G�S�P�N �D�P�N�Q�S�F�T�T�P�S�T �D�B�O �C�F �G�P�V�O�E �U�P �B �H�S�F�B�U�F�S �P�S 
�M�F�T�T�F�S �F�Y�U�F�O�U �J�O �U�I�F �D�P�N�Q�S�F�T�T�F�E �B�J�S�� �5�I�J�T �D�B�O �P�O�M�Z �C�F �B�W�P�J�E�F�E �C�Z �J�O�T�U�B�M�M�J�O�H�
 �B�O�E �S�F�H�V�M�B�S�M�Z 
�T�F�S�W�J�D�J�O�H�
 �B �T�F�Q�B�S�B�U�J�P�O �Ì�M�U�F�S �J�O�T�U�B�M�M�F�E �B�G�U�F�S �U�I�F �D�P�N�Q�S�F�T�T�P�S�� �5�I�F �D�P�N�Q�P�T�J�U�J�P�O �P�G �U�I�F �P�J�M�T �V�T�F�E 
�W�B�S�J�F�T �D�P�O�T�J�E�F�S�B�C�M�Z�
 �B�O�E �U�I�F �P�J�M�T �N�B�Z �B�M�T�P �D�P�O�U�B�J�O �B�S�P�N�B�U�J�D �T�V�C�T�U�B�O�D�F�T�� �*�O �B�E�E�J�U�J�P�O �U�P �U�I�F 
�F�Ë�F�D�U �U�I�B�U �U�I�F �D�P�N�Q�S�F�T�T�P�S �P�J�M�T �N�B�Z �I�B�W�F �P�O �U�I�F �N�B�U�F�S�J�B�M �V�T�F�E �G�P�S �U�I�F �Q�J�Q�J�O�H�
 �X�F �N�V�T�U �B�M�T�P 
�U�B�L�F �J�O�U�P �B�D�D�P�V�O�U �U�I�F �G�S�B�D�U�V�S�F �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T �P�G �U�I�F �N�B�U�F�S�J�B�M��

Recommended material for compressed air piping systems

PE (polyethylene) or PB (polybutene)

�#�P�U�I �N�B�U�F�S�J�B�M�T �B�S�F �M�J�H�I�U�X�F�J�H�I�U�
 �F�B�T�Z �U�P �J�O�T�U�B�M�M �B�O�E �D�P�S�S�P�T�J�P�O���G�S�F�F �Q�S�P�P�G�� �U�I�F�Z �B�M�T�P �I�B�W�F �U�I�F 
�B�E�W�B�O�U�B�H�F �P�G �I�J�H�I �U�F�O�T�J�M�F �T�U�S�F�O�H�U�I�� �5�I�F�S�F�G�P�S�F�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T �Q�P�M�Z�F�U�I�Z�M�F�O�F 
�V�Q �U�P �B �N�J�O�J�N�V�N �U�F�N�Q�F�S�B�U�V�S�F �P�G ������ �‹�$ �	�F���H�� �P�V�U�E�P�P�S �B�Q�Q�M�J�D�B�U�J�P�O�T�
�
 �Q�P�M�Z�C�V�U�Z�M�F�O�F �V�Q �U�P �B 
�N�J�O�J�N�V�N �U�F�N�Q�F�S�B�U�V�S�F �P�G �� �‹�$ �	�F���H�� �J�O�E�P�P�S �J�O�T�U�B�M�M�B�U�J�P�O�
�� �&�Y�Q�M�P�T�J�W�F �G�S�B�D�U�V�S�F�T �E�P �O�P�U �P�D�D�V�S �J�G �U�I�F 
�P�Q�F�S�B�U�J�O�H �J�O�T�U�S�V�D�U�J�P�O�T �B�S�F �G�P�M�M�P�X�F�E��

�1�& �B�O�E �1�# �B�S�F �H�F�O�F�S�B�M�M�Z �D�I�F�N�J�D�B�M�M�Z �S�F�T�J�T�U�B�O�U �U�P �D�P�N�Q�S�F�T�T�P�S �P�J�M�T�� �0�O�M�Z �B �G�F�X �P�J�M�T �U�I�B�U �D�P�O�U�B�J�O 
�F�T�U�F�S�T �P�S �B�S�P�N�B�U�J�D�T�
 �T�I�P�V�M�E �O�P�U �C�F �V�T�F�E�� �4�F�B�M�J�O�H �N�B�U�F�S�J�B�M�T�
 �T�V�D�I �B�T �/�#�3 �P�S �'�,�.�
 �X�I�J�D�I �B�S�F 
�S�F�H�V�M�B�S�M�Z �V�T�F�E �G�P�S �D�P�N�Q�S�F�T�T�F�E �B�J�S �O�F�U�X�P�S�L�T�
 �B�S�F �J�O �E�B�O�H�F�S �J�O �T�V�D�I �D�B�T�F�T��

In order to simplify the selection of a compressor oil by the operator of a compressed air 
�T�Z�T�U�F�N�
 �X�F �I�B�W�F �T�V�N�N�B�S�J�[�F�E �N�B�O�Z �P�G �U�I�F �P�J�M�T �P�Ë�F�S�F�E �P�O �U�I�F �N�B�S�L�F�U �B�O�E �I�B�W�F �E�J�W�J�E�F�E �U�I�F�N 
�J�O�U�P �T�F�D�U�J�P�O�T �B�D�D�P�S�E�J�O�H �U�P �U�I�F�J�S �D�I�F�N�J�D�B�M �T�U�S�V�D�U�V�S�F�� �"�G�U�F�S �D�P�O�T�V�M�U�J�O�H �U�I�F �P�J�M �T�V�Q�Q�M�J�F�S�
 �J�U �J�T �B�M�T�P 
�Q�P�T�T�J�C�M�F �U�P �D�I�P�P�T�F �B�O �P�J�M �U�I�B�U �J�T �O�P�U �P�O �U�I�F �M�J�T�U�
 �T�J�O�D�F �X�F �E�P �O�P�U �D�M�B�J�N �U�I�B�U �U�I�F �M�J�T�U �J�T �D�P�N�Q�M�F�U�F�� 
�5�I�F �U�Z�Q�F �P�G �P�J�M �V�T�F�E �N�V�T�U �C�F �J�O�D�M�V�E�F�E �J�O �P�O�F �P�G �U�I�F �D�B�U�F�H�P�S�J�F�T �E�F�F�N�F�E �T�V�J�U�B�C�M�F �C�Z �(�'�� 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T �U�I�B�U �Z�P�V �D�P�P�S�E�J�O�B�U�F �U�I�F �T�F�M�F�D�U�J�P�O �P�G �U�I�F �P�J�M �X�J�U�I �U�I�F 
manufacturer of the compressor.

Suitability of air compressor oils for compressed air lines made of 
polyethylene

Re�ned petroleum products (mineral oils) Recommended

�1�B�S�B�Î�O�J�D �P�J�M�T�
 �B�M�J�Q�I�B�U�J�D �I�Z�E�S�P�D�B�S�C�P�O�T �9
�/�B�Q�I�U�I�F�O�J�D �P�J�M�T�
 �B�M�J�D�Z�D�M�J�D �I�Z�E�S�P�D�B�S�C�P�O�T�9
�"�S�P�N�B�U�J�D �P�J�M�T 

Synthetic oils (with O as an additional element of molecular structure) Recommended

�1�P�M�Z�B�M�L�Z�M�F�O�F �H�M�Z�D�P�M�T �9
Poly-�D���P�M�F�Ì�O�T �9
Polyesters
Di-esters

Synthetic oils (with Si, P, N or F as an additional element of molecular 
structure)

Recommended

Silicone oils �9
Phosphoric esters
�"�S�P�N�B�U�J�D �B�N�J�O�F�T
Fluorine esters
Poly-�D���P�M�F�Ì�O�T���Q�P�M�Z�P�M �F�T�U�F�S�T
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Design and InstallationPipeline Design

Maximum allowable operating pressure for PE compressed air lines

�5�I�F �G�P�M�M�P�X�J�O�H �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �	�1�&���� �B�O�E �1�&�������
 �G�P�S �D�P�N�Q�S�F�T�T�F�E �B�J�S �Q�J�Q�J�O�H 
�T�Z�T�U�F�N�T �N�B�E�F �P�G �Q�P�M�Z�F�U�I�Z�M�F�O�F �T�I�P�V�M�E �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U�� �5�I�J�T �E�J�B�H�S�B�N �J�T �C�B�T�F�E �P�O �B 
�T�F�S�W�J�D�F �M�J�G�F �P�G ���� �Z�F�B�S�T �B�O�E �B �E�F�T�J�H�O �G�B�D�U�P�S �P�G �������� �5�I�F �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F �I�B�T �U�P �C�F �U�B�L�F�O 
�J�O�U�P �B�D�D�P�V�O�U�
 �G�P�S�{�F�Y�B�N�Q�M�F �G�P�S �B�O �J�O�T�U�B�M�M�B�U�J�P�O �V�O�E�F�S �B �T�V�O�O�Z �S�P�P�G �P�S �J�O �B �S�P�P�N �X�J�U�I 
�D�P�N�Q�S�F�T�T�P�S�T �S�V�O�O�J�O�H�� �'�P�S �{�T�B�G�F�U�Z �S�F�B�T�P�O�T�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T �V�T�J�O�H �4�%�3���� �P�S 
�4�%�3������ �G�P�S �D�P�N�Q�S�F�T�T�F�E���B�J�S �Q�J�Q�J�O�H �T�Z�T�U�F�N�T��

 In case of long-term operating pressures at temperatures above +40 °C, please 
contact your authorized GF�Piping Systems representative.

Maximum allowable operating pressure for PB compressed air lines

�5�I�F �G�P�M�M�P�X�J�O�H �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �E�J�B�H�S�B�N �G�P�S �D�P�N�Q�S�F�T�T�F�E �B�J�S �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�B�E�F �P�G 
�Q�P�M�Z�C�V�U�Z�M�F�O�F �	�1�#�
 �T�I�P�V�M�E �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U�� �5�I�J�T �E�J�B�H�S�B�N �J�T �C�B�T�F�E �P�O �B �T�F�S�W�J�D�F �M�J�G�F �P�G 
�����{�Z�F�B�S�T �B�O�E �B �E�F�T�J�H�O �G�B�D�U�P�S �P�G �������� �5�I�F �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F �I�B�T �U�P �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U�
 
�G�P�S�{�F�Y�B�N�Q�M�F �G�P�S �B�O �J�O�T�U�B�M�M�B�U�J�P�O �V�O�E�F�S �B �T�V�O�O�Z �S�P�P�G �P�S �J�O �B �S�P�P�N �X�J�U�I �D�P�N�Q�S�F�T�T�P�S�T �S�V�O�O�J�O�H�� �'�P�S 
�T�B�G�F�U�Z �S�F�B�T�P�O�T�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T �V�T�J�O�H �4�%�3���� �G�P�S �D�P�N�Q�S�F�T�T�F�E���B�J�S �Q�J�Q�J�O�H 
systems from PB.

 In case of long-term operating pressures at temperatures above +70 °C, please 
contact your authorized GF�Piping Systems representative. Don’t use PB lines for 
compressed air below 0°C!

P	 Permissible pressure 
�	�C�B�S�
 �Q�T�J�


�5�� �"�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F  
�	�‹�$�
 �‹�'�


P	 Permissible pressure 
�	�C�B�S�
 �Q�T�J�


�5�� �"�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F  
�	�‹�$�
 �‹�'�
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2.7	 Piping systems under vacuum
�5�I�F �N�F�D�I�B�O�J�D�B�M �M�P�B�E �B�U �B�C�T�P�M�V�U�F �W�B�D�V�V�N �D�P�S�S�F�T�Q�P�O�E�T �U�P �B �E�J�Ë�F�S�F�O�U�J�B�M �Q�B�S�U�J�B�M �W�B�D�V�V�N �P�G �� �C�B�S�
 
�J���F�� �U�I�F �F�Ë�F�D�U�J�W�F �Q�S�F�T�T�V�S�F �P�O �U�I�F �Q�J�Q�F���T �J�O�O�F�S �X�B�M�M �J�T �� �C�B�S �M�F�T�T �U�I�B�O �U�I�F �Q�S�F�T�T�V�S�F �P�O �U�I�F �P�V�U�F�S 
�X�B�M�M �B�U �T�U�B�O�E�B�S�E �B�U�N�P�T�Q�I�F�S�J�D �Q�S�F�T�T�V�S�F��

�*�O �D�B�T�F �P�G �B �E�J�Ë�F�S�F�O�U�J�B�M �Q�B�S�U�J�B�M �W�B�D�V�V�N �T�Q�F�D�J�B�M �B�U�U�F�O�U�J�P�O �N�V�T�U �C�F �Q�B�J�E �U�P �U�I�F �E�J�N�F�O�T�J�P�O�B�M 
�T�U�B�C�J�M�J�U�Z �P�G �U�I�F �Q�J�Q�F�� �*�U �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �X�J�U�I �U�I�F �D�M�B�T�T�J�D �C�V�D�L�M�J�O�H �G�P�S�N�V�M�B �G�P�S �D�Z�M�J�O�E�S�J�D�B�M �Q�J�Q�F��

Pk = �
Ec 

4 � (1 – �2)
e
r

3

�1�L�� �$�S�J�U�J�D�B�M �C�V�D�L�M�J�O�H �Q�S�F�T�T�V�S�F �	�/���N�N�•�
 �	�� �/���N�N�• �� ���� �C�B�S�

�&�D�� �-�P�O�H���U�F�S�N �D�S�F�F�Q �N�P�E�V�M�V�T �	�/���N�N�•�

µ	 Poisson's ratio
�F�� �1�J�Q�F �X�B�M�M �U�I�J�D�L�O�F�T�T �	�N�N�

r	 Mean pipe radius (mm)

�" �Q�J�Q�F �B�U �B�C�T�P�M�V�U�F �W�B�D�V�V�N �	�E�J�Ë�F�S�F�O�U�J�B�M �Q�B�S�U�J�B�M �W�B�D�V�V�N �� �C�B�S�
 �J�T �B�E�F�R�V�B�U�F�M�Z �E�J�N�F�O�T�J�P�O�F�E 
�B�H�B�J�O�T�U �C�V�D�L�M�J�O�H �X�I�F�O �U�I�F �D�S�J�U�J�D�B�M �C�V�D�L�M�J�O�H �Q�S�F�T�T�V�S�F �1�L �� �� �C�B�S�
 �J���F�� �X�I�F�O �B �N�J�O�J�N�V�N �E�F�T�J�H�O 
�G�B�D�U�P�S �P�G �� �J�T �V�T�F�E �G�P�S �D�B�M�D�V�M�B�U�J�P�O�� �"�O�Z �J�O�Í�V�F�O�D�F �D�B�V�T�F�E �C�Z �P�V�U���P�G���S�P�V�O�E�O�F�T�T �B�O�E �F�D�D�F�O�U�S�J�D�J�U�Z 
�N�V�T�U �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �T�F�Q�B�S�B�U�F�M�Z�� �6�O�E�F�S �U�I�F�T�F �B�T�T�V�N�Q�U�J�P�O�T�
 �U�I�F �G�P�M�M�P�X�J�O�H �N�B�Y�J�N�V�N 
�B�Q�Q�M�J�D�B�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F�T �B�S�J�T�F �G�P�S �U�I�F �W�B�S�J�P�V�T �Q�J�Q�F �N�B�U�F�S�J�B�M�T �	�U�B�L�J�O�H �J�O�U�P �B�D�D�P�V�O�U �U�I�F �H�F�O�F�S�B�M 
�B�Q�Q�M�J�D�B�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �M�J�N�J�U�T �G�P�S �U�I�F �T�Q�F�D�J�Ì�D �N�B�U�F�S�J�B�M�
�
 �T�F�F �U�I�F �U�B�C�M�F �C�F�M�P�X�� �5�I�J�O�O�F�S���X�B�M�M�F�E 
pipe series are unsuitable for these conditions.

�	���� �Z�F�B�S �W�B�M�V�F�T�� �1�P�J�T�T�P�O���T �S�B�U�J�P µ �� �������� �E�F�T�J�H�O �G�B�D�U�P�S �� ���


2.7.1	 Pipe

Maximum application temperatures under vacuum 
(1 bar di�erential partial vacuum)

Material PN (bar) SDR Temperature (°C)

�"�#�4 10 ���� ����
���� 11 ����

�1�7�$���6 10 21 ����
���� �������� ����

�1�7�$���$ 10 21 ����
���� �������� 80

PE80 10 11 50
PE100 ���� 11 ����
PP 10 11 80

Maximum application temperatures under vacuum (1 bar di�erential partial 
vacuum) or under 0.4 bar di�erential partial vacuum for PVDF PN10 system

Material PN (bar) SDR Max. temperature 
(°C)

�1�7�%�' �G�P�S �—�Q �� ������ �C�B�S10 33 20
�1�7�%�' �G�P�S �—�Q �� ������ �C�B�S���� 21 ����

2.7.2	 Fittings

�4�J�O�D�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �Ì�U�U�J�O�H�T �I�B�W�F �B �U�Z�Q�J�D�J�B�M�M�Z �H�S�F�B�U�F�S �X�B�M�M �U�I�J�D�L�O�F�T�T �D�P�N�Q�B�S�F�E �U�P �Q�J�Q�F�
 
�U�I�F�Z �B�S�F �O�P�U �D�S�J�U�J�D�B�M �J�O �W�B�D�V�V�N �B�Q�Q�M�J�D�B�U�J�P�O�T �B�O�E �E�P �O�P�U �I�B�W�F �U�P �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �X�I�F�O 
determining the application temperatures.
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2.7.3	 Mechanical connections

�4�J�N�J�M�B�S �U�P �Ì�U�U�J�O�H�T�
 �N�F�D�I�B�O�J�D�B�M �D�P�O�O�F�D�U�J�P�O�T �G�F�B�U�V�S�F �B �U�Z�Q�J�D�J�B�M�M�Z �H�S�F�B�U�F�S �X�B�M�M �U�I�J�D�L�O�F�T�T 
�D�P�N�Q�B�S�F�E �U�P �Q�J�Q�F�� �)�P�X�F�W�F�S�
 �U�I�F �W�B�D�V�V�N �S�F�T�J�T�U�B�O�D�F �P�G �U�I�F �H�B�T�L�F�U�T �N�V�T�U �C�F �P�C�T�F�S�W�F�E�� �5�I�F 
�Q�F�S�N�J�T�T�J�C�M�F �W�B�D�V�V�N �G�P�S �N�F�D�I�B�O�J�D�B�M �D�P�O�O�F�D�U�J�P�O�T �J�T �M�J�T�U�F�E �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F��

Connection type Permissible vacuum (di�erential 
partial vacuum) (bar)

�6�O�J�P�O 1
�5�I�S�F�B�E�F�E �D�P�O�O�F�D�U�J�P�O 1
�'�M�B�O�H�F �D�P�O�O�F�D�U�J�P�O�
 �Í�B�U �H�B�T�L�F�UNot possible
�'�M�B�O�H�F �D�P�O�O�F�D�U�J�P�O�
 �Q�S�P�Ì�M�F �T�F�B�M1
�'�M�B�O�H�F �D�P�O�O�F�D�U�J�P�O�
 �0���S�J�O�H �T�F�B�M1

2.7.4	 Valves

�#�B�M�M �W�B�M�W�F�T �B�S�F �U�I�F �Q�S�F�G�F�S�S�F�E �W�B�M�W�F�T �G�P�S �W�B�D�V�V�N �B�Q�Q�M�J�D�B�U�J�P�O�T�� �5�I�F �Q�F�S�N�J�T�T�J�C�M�F �W�B�D�V�V�N �G�P�S 
�W�B�M�W�F�T �J�T �M�J�T�U�F�E �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F��

Valve type DN

(mm)

Permissible vacuum (di�erential 
partial vacuum) up to a maximum 
temperature of 50 °C (bar)

�#�B�M�M �W�B�M�W�F �U�Z�Q�F ������ 10 - 100 1
�#�B�M�M �W�B�M�W�F �U�Z�Q�F ������ 10 - 100 0.8
�%�J�B�Q�I�S�B�H�N �W�B�M�W�F �U�Z�Q�F�T ���������������
 ��������������15 - 50 0.5
�#�V�U�U�F�S�Í�Z �W�B�M�W�F �U�Z�Q�F�T �������
 ���������� �� ������ 1

�������
 ������ ��������
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2.8	 Piping systems for surface �nishing and varnishing 
technology

2.8.1	 Silicone-free/cleaned

�(�S�P�X�J�O�H �F�O�W�J�S�P�O�N�F�O�U�B�M �B�X�B�S�F�O�F�T�T�
 �D�P�O�U�J�O�V�P�V�T�M�Z �J�O�D�S�F�B�T�J�O�H �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E �S�F�H�V�M�B�U�J�P�O�T �J�O 
�U�I�F �Ì�F�M�E �P�G �U�P�Y�J�D �T�V�C�T�U�B�O�D�F�T �F�N�J�T�T�J�P�O �	�5�" �B�J�S�
 �I�B�W�F �M�F�E �U�P �U�I�F �E�F�W�F�M�P�Q�N�F�O�U �P�G �X�B�U�F�S���T�P�M�V�C�M�F 
�Q�B�J�O�U�T �B�O�E �W�B�S�O�J�T�I�F�T�� �8�J�U�I �O�F�X �W�B�S�O�J�T�I�J�O�H �U�F�D�I�O�P�M�P�H�J�F�T�
 �V�Q �U�P ���� �� �P�G �U�I�F �F�N�J�T�T�J�P�O �W�B�M�V�F�T 
can be reduced.

�'�P�S �U�I�F �Q�S�P�E�V�D�U�J�P�O�
 �U�S�B�O�T�Q�P�S�U �B�O�E �Q�S�P�D�F�T�T�J�O�H �P�G �X�B�U�F�S���T�P�M�V�C�M�F �Q�B�J�O�U�T �B�O�E �W�B�S�O�J�T�I�F�T �P�O�M�Z 
�Q�J�Q�F�M�J�O�F �D�P�N�Q�P�O�F�O�U�T �U�I�B�U �E�P �O�P�U �D�P�O�U�B�J�O �T�V�C�T�U�B�O�D�F�T �X�I�J�D�I �J�O�U�F�S�G�F�S�F �X�J�U�I �U�I�F �W�B�S�O�J�T�I�J�O�H 
�Q�S�P�D�F�T�T�
 �T�V�D�I �B�T �T�J�M�J�D�P�O�F�T�
 �D�F�S�U�B�J�O �H�S�F�B�T�F�T�
 �P�J�M�T �B�O�E �X�B�Y�F�T�
 �N�B�Z �C�F �V�T�F�E��

GF�Piping Systems – An experienced partner

�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �X�P�S�L�F�E �D�M�P�T�F�M�Z �G�S�P�N �U�I�F �C�F�H�J�O�O�J�O�H �X�J�U�I �N�B�O�V�G�B�D�U�V�S�F�S�T�
 �Q�M�B�O�U 
�D�P�O�T�U�S�V�D�U�P�S�T �B�O�E �P�Q�F�S�B�U�P�S�T �J�O �U�I�J�T �T�Q�F�D�J�B�M �T�F�D�U�P�S �P�G �T�V�S�G�B�D�F �Ì�O�J�T�I�J�O�H �B�O�E �W�B�S�O�J�T�I�J�O�H 
�U�F�D�I�O�P�M�P�H�Z�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �T�V�D�D�F�T�T�G�V�M�M�Z �T�V�Q�Q�M�J�F�E �Q�M�B�O�U �D�P�O�T�U�S�V�D�U�P�S�T �B�O�E �V�T�F�S�T �P�G 
�W�B�S�O�J�T�I�J�O�H �Q�S�P�D�F�T�T�F�T �G�P�S �Z�F�B�S�T�
 �F���H�� �U�I�F �B�V�U�P�N�P�U�J�W�F �J�O�E�V�T�U�S�Z��

�1�S�P�E�V�D�U�J�P�O �N�F�F�U�T �U�I�F �N�P�T�U �S�J�H�P�S�P�V�T �E�F�N�B�O�E�T��
�q��Silicone-free separating agents in the paint shop
�q���"�C�T�P�M�V�U�F �D�B�S�F �J�O �D�M�F�B�O�J�O�H�
 �J�O�T�U�B�M�M�B�U�J�P�O �B�O�E �Q�B�D�L�J�O�H
�q���6�O�D�P�N�Q�S�P�N�J�T�J�O�H �R�V�B�M�J�U�Z �D�P�O�U�S�P�M
�q���2�V�B�M�J�U�Z �B�T�T�V�S�B�O�D�F �T�Z�T�U�F�N �D�F�S�U�J�Ì�F�E �B�D�D�P�S�E�J�O�H �U�P �*�4�0 ��������

2.8.2	 Fittings

�5�I�F �D�P�N�Q�P�T�J�U�J�P�O �P�G �U�I�F �S�B�X �N�B�U�F�S�J�B�M �	�H�S�B�O�V�M�B�U�F�
 �J�T �T�J�M�J�D�P�O�F���G�S�F�F�� �"�M�M �T�U�B�O�E�B�S�E �Ì�U�U�J�O�H�T �B�S�F 
�T�Q�S�B�Z�F�E �X�J�U�I �T�J�M�J�D�P�O�F���G�S�F�F �T�F�Q�B�S�B�U�J�O�H �B�H�F�O�U�T�� �'�P�M�M�P�X�J�O�H �J�O�K�F�D�U�J�P�O �N�P�M�E�J�O�H�
 �U�I�F �Ì�U�U�J�O�H�T �B�S�F 
�D�M�F�B�O�F�E �B�O�E �E�J�S�F�D�U�M�Z �Q�B�D�L�F�E�� �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T �T�F�M�F�D�U�J�O�H �B �G�V�M�M �Q�B�D�L�J�O�H �V�O�J�U �	�4�1 
�� �4�U�B�O�E�B�S�E �1�B�D�L �P�S �(�1 �� �(�S�B�O�E �1�B�D�L�
 �X�I�F�O �P�S�E�F�S�J�O�H �Ì�U�U�J�O�H�T �U�P �Q�S�F�W�F�O�U �D�P�O�U�B�N�J�O�B�U�J�P�O �J�O �S�P�V�U�F 
�U�P �U�I�F �Ì�O�B�M �D�P�O�T�V�N�F�S��

2.8.3	 Valves and unions

�5�I�F �J�O�E�J�W�J�E�V�B�M �D�P�N�Q�P�O�F�O�U�T �P�G �U�I�F �W�B�M�W�F�T �B�O�E �V�O�J�P�O�T �B�S�F �D�M�F�B�O�F�E �X�J�U�I �E�J�T�U�J�M�M�F�E �X�B�U�F�S �	���� �.�˜�
 �J�O 
�B �T�Q�F�D�J�B�M �D�M�F�B�O�J�O�H �Q�S�P�D�F�T�T�� �5�I�F�Z �B�S�F �B�T�T�F�N�C�M�F�E �J�O �B �T�Q�F�D�J�B�M �X�P�S�L�J�O�H �B�S�F�B �V�T�J�O�H �T�J�M�J�D�P�O�F���G�S�F�F 
�Q�S�P�U�F�D�U�J�W�F �H�M�P�W�F�T��

�4�M�J�E�J�O�H �D�P�N�Q�P�O�F�O�U�T �B�S�F �M�V�C�S�J�D�B�U�F�E �T�M�J�H�I�U�M�Z �X�J�U�I �T�Q�F�D�J�B�M �M�V�C�S�J�D�B�O�U�T �U�I�B�U �D�B�O �C�F �W�B�S�O�J�T�I�F�E�
 �F���H�� 
�4�Z�O�U�I�F�T�J�T �1�3�0 �"�"���
 �C�B�T�F�E �P�O �S�F�R�V�J�S�F�N�F�O�U�T�� �7�B�M�W�F�T �B�O�E �V�O�J�P�O�T �B�S�F �J�O�E�J�W�J�E�V�B�M�M�Z �Q�B�D�L�F�E �J�O �B 
sealed bag. 

2.9	 Gaskets
�(�B�T�L�F�U�T �V�O�E�F�S�H�P �U�I�F �T�B�N�F �Q�S�P�E�V�D�U�J�P�O�
 �D�M�F�B�O�J�O�H �B�O�E �Q�B�D�L�J�O�H �Q�S�P�D�F�T�T�F�T �B�T �W�B�M�W�F�T �B�O�E �V�O�J�P�O�T��

Maintenance

For safety reasons we recommend replacing the entire body when disassembling the 
valve.
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3	 Hydraulic Calculation and Pressure 
Losses

3.1	 Hydraulic calculation

3.1.1	 Required pipe diameter

Formulas

�5�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B �D�B�O �C�F �V�T�F�E �G�P�S �B �Ì�S�T�U �B�Q�Q�S�P�Y�J�N�B�U�J�P�O �P�G �U�I�F �Q�J�Q�F �E�J�B�N�F�U�F�S �S�F�R�V�J�S�F�E �G�P�S 
�B �H�J�W�F�O �Í�P�X �S�B�U�F��

18.8 �di =
Q1

v  	 or	  
35.7 �di =

Q2

v
�W�� �� �'�M�P�X �W�F�M�P�D�J�U�Z �	�N���T�

di		  Pipe inner diameter (mm)
�21�� �� �'�M�P�X �S�B�U�F �	�N�Ž���I�

�22�� �� �'�M�P�X �S�B�U�F �	�M���T�

������������ �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �2�� �	�N�����I�

������������ �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �2�� �	�M���T�


�5�I�F �Í�P�X �W�F�M�P�D�J�U�Z �N�V�T�U �C�F �B�Q�Q�S�P�Y�J�N�B�U�F�E �B�D�D�P�S�E�J�O�H �U�P �U�I�F �J�O�U�F�O�E�F�E �V�T�F �P�G �U�I�F �Q�J�Q�F�M�J�O�F�� 
�4�U�B�O�E�B�S�E �W�B�M�V�F�T �G�P�S �U�I�F �Í�P�X �W�F�M�P�D�J�U�Z �B�S�F��

Liquids

�W �� ������ �r ������ �N���T �T �G�P�S �U�I�F �T�V�D�U�J�P�O �T�J�E�F

�W �� ������ �r ������ �N���T �G�P�S �U�I�F �Q�S�F�T�T�V�S�F �T�J�E�F

Gases

�W �� ���� �r ���� �N���T

�5�I�F �D�B�M�D�V�M�B�U�J�P�O�T �P�G �Q�J�Q�F �E�J�B�N�F�U�F�S �I�B�W�F �O�P�U �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �I�Z�E�S�B�V�M�J�D �M�P�T�T�F�T�� �5�I�F�Z �I�B�W�F �U�P 
�C�F �D�B�M�D�V�M�B�U�F�E �T�F�Q�B�S�B�U�F�M�Z �B�T �E�F�T�D�S�J�C�F�E �J�O �U�I�F �G�P�M�M�P�X�J�O�H �T�F�D�U�J�P�O�T��

(m3/h) (l/min) (l/s) (m3/s)

1.0 ���������� ���������� �������� �Y ��������

�������� 1.0 ���������� �������� �Y ����-5

������ ���� 1.0 �������� �Y ����-3

�������� ���� ������ 1000 1.0

Conversion table with units for 
�ow rate
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 Example for calculating the inner diameter di

PP pipe 
�'�M�P�X �W�P�M�V�N�F �22

�'�M�P�X �W�F�M�P�D�J�U�Z �W

SDR11
�� �M���T
������ �N���T

35.7 �di = = 82.4 mm
8

1.5

�" �Q�J�Q�F �X�J�U�I �%�/���� �	���p �J�O�D�I�
 �J�T �V�T�F�E�� �"�G�U�F�S �E�F�Ì�O�J�O�H �U�I�F �J�O�O�F�S �E�J�B�N�F�U�F�S�
 �U�I�F �S�F�B�M �Í�P�X 
�W�F�M�P�D�J�U�Z �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �X�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

354 �v = = 1.9
Q1

di
2

m
s  	 or	  

1275 �v = = 1.9
Q2

di
2

m
s

�W�� �� �'�M�P�X �W�F�M�P�D�J�U�Z �	�N���T�

di		  Pipe inner diameter (mm)
�21�� �� �'�M�P�X �S�B�U�F �	�N�Ž���I�

�22�� �� �'�M�P�X �S�B�U�F �	�M���T�

���������� �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �2�� �	�N3���I�

���������� �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �22 �	�M���T�


Correlation of outer diameter – Inner diameter

�5�P �Ì�O�E �U�I�F �P�V�U�T�J�E�F �E�J�B�N�F�U�F�S �V�T�J�O�H �U�I�F �J�O�T�J�E�F �E�J�B�N�F�U�F�S �B�O�E �U�I�F �B�Q�Q�M�J�D�B�C�M�F �4�%�3�
 �V�T�F �U�I�F 
�G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

di �d =
SDR

SDR – 2

3.1.2	 Correlation of outside diameter to inside diameter

Correlation of outside diameter to inside diameter for SDR13.6, SDR21 and 
SDR33

di 
(mm)

SDR33 
PVDF
d (mm)

di 
(mm)

SDR13.6 
PVC-U, PVC-C
d (mm)

di 

(mm)
SDR21
PVC-U, PVDF
d (mm)

85 90 ���� 20 ���� 20
103 110 21 25 21 25
������ 125 ���� 32 28 32
132 ������ ���� ���� ���� ����
150 ������ ���� 50 ���� 50

������ 180 ���� ���� ���� ����
188 200 ���� ���� ���� ����
211 225 ���� 90 81 90
235 250 ���� 110 100 110
������ 280 ������ 125 113 125
������ 315 119 ������ ������ ������
333 355 ������ ������ ������ ������
������ ������ - - ������ 180
������ ������ - - 181 200
- - - - ������ 225
- - - - ������ 250
- - - - 253 280
- - - - 285 315
- - - - ������ ������
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Correlation of outside diameter to inside diameter for SDR11 and SDR17

di

(mm)
SDR11 
PE, PP
d (mm)

di

(mm)
SDR17, SDR17.6
ABS, PE, PP
d (mm)

���� 20 ���� 20
20 25 21 25
���� 32 28 32
33 ���� 35 ����
���� 50 ����

����
����

50
52 ���� ����
���� ���� ����
���� 90 ���� 90
90 110 ���� 110
102 125 110 125
115 ������ ������ ������
131 ������ ������ ������
������ 180 159 180
������ 200 ������ 200
������ 225 199 225
205 250 221 250
229 280 ������ 280
258 315 ������ 315
290 355 313 355
������ ������ 353 ������
������ ������ ������ ������
������ 500 ������ 500
������ ������ ������ ������
515 ������ ������ ������
581 ������ ������ ������

������ 800 ������ 800

3.1.3	 Nomogram for easy determination of diameter and pressure 
loss

�5�I�F �G�P�M�M�P�X�J�O�H �O�P�N�P�H�S�B�N �T�J�N�Q�M�J�Ì�F�T �U�I�F �E�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F �S�F�R�V�J�S�F�E �E�J�B�N�F�U�F�S�� �*�O �B�E�E�J�U�J�P�O�
 
�U�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �P�G �U�I�F �Q�J�Q�F �Q�F�S �N�F�U�F�S �Q�J�Q�F �M�F�O�H�U�I �D�B�O �C�F �S�F�B�E �P�Ë��

 The determined pressure loss from the nomogram applies only to a density of the �ow 
medium of 1,000 kg/m³, e.g. for water. Further pressure losses of �ttings, valves, etc. 
have to be considered as shown in the following.
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3.1.4	 Using the nomogram

�#�B�T�F�E �P�O �B �Í�P�X �W�F�M�P�D�J�U�Z �P�G ������ �N���T�
 �B �M�J�O�F �J�T �E�S�B�X�O �U�I�S�P�V�H�I �U�I�F �E�F�T�J�S�F�E �Í�P�X �S�B�U�F �	�F���H�� ���� �N�Ž���I�
 
�U�P �U�I�F �B�Y�J�T �X�J�U�I �B�O �J�O�O�F�S �E�J�B�N�F�U�F�S �P�G �E�J �	�Å ���� �N�N�
�� �5�I�F�O �T�F�M�F�D�U �B �E�J�B�N�F�U�F�S �O�F�B�S�C�Z �	���� �N�N �G�P�S 
�4�%�3�����
 �B�O�E �E�S�B�X �B ���O�E �M�J�O�F �U�I�S�P�V�H�I �U�I�F �E�F�T�J�S�F�E �Í�P�X �S�B�U�F �V�Q �U�P �U�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �B�Y�J�T �—�Q  
(5 mbar per meter pipe).
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Nomogram for pipe SDR13.6, SDR21, SDR33 using the metric system
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Nomogram for pipe SDR21, SDR17, SDR33 using the metric system
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Nomogram for inch pipe
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3.2	 Pressure loss

3.2.1	 Pressure loss in straight pipe

�8�I�F�O �D�B�M�D�V�M�B�U�J�O�H �U�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �J�O �T�U�S�B�J�H�I�U �Q�J�Q�F �M�F�O�H�U�I�T �U�I�F�S�F �J�T �B �E�J�T�U�J�O�D�U�J�P�O �C�F�U�X�F�F�O 
�M�B�N�J�O�B�S �B�O�E �U�V�S�C�V�M�F�O�U �Í�P�X�� �5�I�F �J�N�Q�P�S�U�B�O�U �V�O�J�U �P�G �N�F�B�T�V�S�F�N�F�O�U �J�T �U�I�F �3�F�Z�O�P�M�E���T �O�V�N�C�F�S �	�3�F�
�� 
�5�I�F �D�I�B�O�H�F�P�W�F�S �G�S�P�N �M�B�N�J�O�B�S �U�P �U�V�S�C�V�M�F�O�U �Í�P�X �P�D�D�V�S�T �B�U �U�I�F �D�S�J�U�J�D�B�M �W�B�M�V�F�
 �3�F�Z�O�P�M�E�n�T �O�V�N�C�F�S 
Recrit�{���{����������

�-�B�N�J�O�B�S �Í�P�X �P�D�D�V�S�T�
 �J�O �Q�S�B�D�U�J�D�F�
 �Q�B�S�U�J�D�V�M�B�S�M�Z �J�O �U�I�F �U�S�B�O�T�Q�P�S�U �P�G �W�J�T�D�P�V�T �N�F�E�J�B �T�V�D�I �B�T 
�M�V�C�S�J�D�B�U�J�O�H �P�J�M�T�� �*�O �U�I�F �N�B�K�P�S�J�U�Z �P�G �B�Q�Q�M�J�D�B�U�J�P�O�T�
 �J�O�D�M�V�E�J�O�H �N�F�E�J�B �T�J�N�J�M�B�S �U�P �X�B�U�F�S�
 �B �U�V�S�C�V�M�F�O�U 
�Í�P�X�
 �I�B�W�J�O�H �B�O �F�T�T�F�O�U�J�B�M�M�Z �T�U�F�B�E�J�F�S �W�F�M�P�D�J�U�Z �U�I�B�O �M�B�N�J�O�B�S �Í�P�X �J�O �B �D�S�P�T�T���T�F�D�U�J�P�O �P�G �Q�J�Q�F�
 
occurs.

�5�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �J�O �B �T�U�S�B�J�H�I�U �M�F�O�H�U�I �P�G �Q�J�Q�F �J�T �J�O�W�F�S�T�F�M�Z �Q�S�P�Q�P�S�U�J�P�O�B�M �U�P �U�I�F �Q�J�Q�F �E�J�B�N�F�U�F�S 
�B�O�E �J�T �D�B�M�D�V�M�B�U�F�E �C�Z �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

L
di

� pR = � �
�

2 � 102� � v2

�—�QR	 Pressure loss in a straight length of pipe (bar)
�O	 Pipe friction factor 
L	 Length of the straight length of pipe (m)
di	 Pipe inner diameter (mm) 
�U�� �%�F�O�T�J�U�Z �P�G �Í�P�X �N�F�E�J�B �	�L�H���N3�
 �	�� �H���D�N�Ž �� �������� �L�H���N3)
�W�� �'�M�P�X �W�F�M�P�D�J�U�Z �	�N���T�


In practice, when making a rough calculation (i.e. smooth plastic pipe and turbulent 
�ow) it is enough to use the value �O�=�0.02 to represent the hydraulic pressure loss.

3.2.2	 Pressure loss in �ttings

Coe�cient of resistance

�5�I�F �Q�S�F�T�T�V�S�F �M�P�T�T�F�T �E�F�Q�F�O�E �V�Q�P�O �U�I�F �U�Z�Q�F �P�G �Ì�U�U�J�O�H �B�T �X�F�M�M �B�T �P�O �U�I�F �Í�P�X �J�O �U�I�F �Ì�U�U�J�O�H�� �5�I�F 
�T�P���D�B�M�M�F�E �D�P�F�Î�D�J�F�O�U �P�G �S�F�T�J�T�U�B�O�D�F �	�]���8�F�S�U�
 �J�T �V�T�F�E �G�P�S �D�B�M�D�V�M�B�U�J�P�O�T�� 

Fitting type Coe�cient of resistance �
bending radius R �-value

90° bend ������ �q �E 0.51
������ �q �E ��������
������ �q �E ��������
������ �q �E 0.23

�����‹ �C�F�O�E ������ �q �E ��������
������ �q �E ��������
������ �q �E 0.20
������ �q �E 0.15

�����‹ �F�M�C�P�X 1.2
�����‹ �F�M�C�P�X 0.3
�5�F�F 1 1.3
Reduction (contraction) 0.5
�3�F�E�V�D�U�J�P�O �	�F�Y�U�F�O�T�J�P�O�
 1.0
�$�P�O�O�F�D�U�J�P�O�T �	�Í�B�O�H�F�T�
 �V�O�J�P�O�T�
 
�G�V�T�J�P�O�J�O�H �C�F�U�X�F�F�O �U�X�P �Q�J�Q�F�


�E ������ �N�N�� ������ 
���� �Ç �E �Ç ���� �N�N�� ������ �C�J�T ��������
�E������ ������ �E������ ������
�E������ ������ �E������ ������ 
�E������ ������ �E������ ������
�E������ ������ �E������ ������

1�� �'�P�S �B �N�P�S�F �E�F�U�B�J�M�F�E �W�J�F�X�
 
�E�J�Ë�F�S�F�O�U�J�B�U�F �C�F�U�X�F�F�O 
coalescence and separa-
�U�J�P�O�� �7�B�M�V�F�T �G�P�S �[ �V�Q �U�P �B 
�N�B�Y�J�N�V�N �P�G ������ �D�B�O �C�F 
�G�P�V�O�E �J�O �U�I�F �S�F�T�Q�F�D�U�J�W�F 
�M�J�U�F�S�B�U�V�S�F�� �6�T�V�B�M�M�Z �U�I�F �Q�B�S�U 
�P�G �B �U�F�F �J�O �U�I�F �P�W�F�S�B�M�M 
�Q�S�F�T�T�V�S�F �M�P�T�T �J�T �W�F�S�Z �T�N�B�M�M�
 
therefore in most cases 
�]�{���{������ �D�B�O �C�F �V�T�F�E��
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Calculation of pressure loss

�5�P �D�B�M�D�V�M�B�U�F �U�I�F �U�P�U�B�M �Q�S�F�T�T�V�S�F �M�P�T�T �J�O �B�M�M �Ì�U�U�J�O�H�T �J�O �B �Q�J�Q�F�M�J�O�F�
 �U�B�L�F �U�I�F �T�V�N �P�G �U�I�F �J�O�E�J�W�J�E�V�B�M 
�M�P�T�T�F�T�
 �J�� �F�� �U�I�F �T�V�N �P�G �B�M�M �U�I�F�]���W�B�M�V�F�T�� �5�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �D�B�O �U�I�F�O �C�F �D�B�M�D�V�M�B�U�F�E �B�D�D�P�S�E�J�O�H �U�P 
�U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

� pFi = �� �
v2

2 � 105 � �

�—�QFi�� �1�S�F�T�T�V�S�F �M�P�T�T �P�G �Ì�U�U�J�O�H�T �	�C�B�S�

�6�]�� �4�V�N �P�G �U�I�F �J�O�E�J�W�J�E�V�B�M �M�P�T�T�F�T
�W�� �'�M�P�X �W�F�M�P�D�J�U�Z �	�N���T�

�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N �U�S�B�O�T�Q�P�S�U�F�E �J�O �L�H���N�Ž �	�� �H���D�N�Ž �� ���
������ �L�H���N�Ž�


3.2.3	 Pressure loss in valves

�5�I�F �L�W �G�B�D�U�P�S �J�T �B �D�P�O�W�F�O�J�F�O�U �N�F�B�O�T �P�G �D�B�M�D�V�M�B�U�J�O�H �U�I�F �I�Z�E�S�B�V�M�J�D �Í�P�X �S�B�U�F�T �G�P�S �W�B�M�W�F�T�� �*�U �B�M�M�P�X�T 
�G�P�S �B�M�M �J�O�U�F�S�O�B�M �S�F�T�J�T�U�B�O�D�F�T �B�O�E �G�P�S �Q�S�B�D�U�J�D�B�M �Q�V�S�Q�P�T�F�T �J�T �S�F�H�B�S�E�F�E �B�T �S�F�M�J�B�C�M�F�� �*�U �J�T �E�F�Ì�O�F�E �B�T 
�U�I�F �Í�P�X �S�B�U�F �P�G �X�B�U�F�S �J�O �M�J�U�F�S�T �Q�F�S �N�J�O�V�U�F �X�J�U�I �B �Q�S�F�T�T�V�S�F �E�S�P�Q �P�G �� �C�B�S �B�D�S�P�T�T �U�I�F �W�B�M�W�F�� �5�I�F 
�U�F�D�I�O�J�D�B�M �E�B�U�B �P�G �U�I�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �W�B�M�W�F�T �D�P�O�U�B�J�O�T �U�I�F �L�W �W�B�M�V�F�T �B�T �X�F�M�M �B�T �Q�S�F�T�T�V�S�F �M�P�T�T 
�D�I�B�S�U�T�� �5�I�F �M�B�U�U�F�S �N�B�L�F �J�U �Q�P�T�T�J�C�M�F �U�P �S�F�B�E �P�Ë �U�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �E�J�S�F�D�U�M�Z�� �#�V�U �U�I�F �Q�S�F�T�T�V�S�F �M�P�T�T 
�D�B�O �B�M�T�P �C�F �D�B�M�D�V�M�B�U�F�E �G�S�P�N �U�I�F �L�W �W�B�M�V�F �B�D�D�P�S�E�J�O�H �U�P �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

� pAr =
�

1000
�

Q
kv

2

�—�Q�"�S�� �1�S�F�T�T�V�S�F �M�P�T�T �P�G �W�B�M�W�F �	�C�B�S�

�2�� �'�M�P�X �S�B�U�F �	�N�Ž���I�

�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N �U�S�B�O�T�Q�P�S�U�F�E �	�L�H���N�Ž�
 �	�� �H���D�N�Ž �� ���
������ �L�H���N�Ž�

�L�W�� �7�B�M�W�F �Í�P�X �D�I�B�S�B�D�U�F�S�J�T�U�J�D �	�N�Ž���I�


3.2.4	 Pressure di�erence from static pressure

�*�G �U�I�F �Q�J�Q�F�M�J�O�F �J�T �M�B�J�E �W�F�S�U�J�D�B�M�M�Z�
 �B �H�F�P�E�F�U�J�D �Q�S�F�T�T�V�S�F �E�J�Ë�F�S�F�O�D�F �N�V�T�U �B�M�T�P �C�F �D�B�M�D�V�M�B�U�F�E�� �5�I�J�T 
�Q�S�F�T�T�V�S�F �E�J�Ë�F�S�F�O�D�F �J�T �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T��

� pgeod =�H geod�������10 –4

�—�Qgeod�� �(�F�P�E�F�U�J�D �Q�S�F�T�T�V�S�F �E�J�Ë�F�S�F�O�D�F �	�C�B�S�

�—�)geod�� �%�J�Ë�F�S�F�O�D�F �J�O �F�M�F�W�B�U�J�P�O �P�G �U�I�F �Q�J�Q�F�M�J�O�F �	�N�

�U�� �%�F�O�T�J�U�Z �P�G �N�F�E�J�B �	�L�H���N�Ž�
 �	�� �H���D�N�Ž �� ���
������ �L�H���N�Ž�
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3.2.5	 Sum of pressure losses

�5�I�F �T�V�N �P�G �B�M�M �U�I�F �Q�S�F�T�T�V�S�F �M�P�T�T�F�T �J�O �U�I�F �Q�J�Q�F�M�J�O�F �J�T �H�J�W�F�O �C�Z��

��p = �p R + �p Fi + �p Ar + �p geo

 Example of a pressure loss calculation

�5�I�F �G�P�M�M�P�X�J�O�H �F�Y�B�N�Q�M�F �T�I�P�X�T �U�I�F �D�B�M�D�V�M�B�U�J�P�O �U�P �E�F�U�F�S�N�J�O�F �U�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �P�G �B 
�Q�J�Q�F�M�J�O�F�� 

�1�7�%�' �Q�J�Q�F
�4�%�3 ���� �� �Í�P�X �S�B�U�F 
Medium 
Density of medium 
Length of straight pipe 
sections
�&�M�F�W�B�U�J�P�O �E�J�Ë�F�S�F�O�D�F

�E���� �N�N
������ �M���T
Zinn (II)-chlorid
������ �H���D�N3

15 m

2.0 m

Number of �ttings
���� �Y �F�M�C�P�X �����‹ 
�� �Y �F�M�C�P�X �����‹ 
�� �Y �U�F�F�T 
�� �Y �V�O�J�P�O�T 
�� �Y �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T 
�� �Y �E�J�B�Q�I�S�B�H�N �W�B�M�W�F�
 ���� �� �P�Q�F�O�F�E

�5�I�F �X�B�M�M �U�I�J�D�L�O�F�T�T �P�G �U�I�J�T �Q�J�Q�F�M�J�O�F �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T �X�J�U�I �U�I�F �4�%�3��

e = = = 1.9 mm
d

SDR
40 mm

21

�5�I�F �J�O�O�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �Q�J�Q�F�M�J�O�F �J�T �B�T �G�P�M�M�P�X�T�� 

di = d – 2 ��e = d – = 36.2 mm
2 ��d
SDR

�8�J�U�I �U�I�F �S�F�R�V�J�S�F�E �Í�P�X �S�B�U�F �P�G ������ �M���T�
 �U�I�F �Í�P�X �W�F�M�P�D�J�U�Z �J�T �B�T �G�P�M�M�P�X�T��

v = 1275 � = 1275 �  = 1.46 
Q2

di
2

m
sec

m
sec

1.5
36.22

Pressure loss Formula

Pressure loss of strait pipe
� pr = 0.02 �� 1.462 = 0.17 bar�

1900
2 102

15
36.2

�1�S�F�T�T�V�S�F �M�P�T�T �P�G �Ì�U�U�J�O�H�T �B�O�E 
connections

�� = (12 ��1.2) + (4 ��0.3) + (3 ��1.3) + (5 ��0.7) = 23 

� pFi = 23 �
1.462

2 105 1900 = 0.47 bar

�1�S�F�T�T�V�S�F �M�P�T�T �P�G �W�B�M�W�F�
 ���� 
���{�P�Q�F�O�F�E�� �8�J�U�I �U�I�F �Í�P�X 
characteristics diagram for 
�E�J�B�Q�I�S�B�H�N �W�B�M�W�F�
 �U�Z�Q�F �������
 �B�O�E 
������ �M�J�G�U �B �Q�F�S�D�F�O�U�J�M�F �L�W �W�B�M�V�F �P�G 
���� �� �D�B�O �C�F �S�F�B�E �P�V�U�
 �U�I�B�U 
�N�F�B�O�T ���� �� �P�G �L�W �W�B�M�V�F �������� 
������ �� �������� �N�Ž���I  
�	�Í�P�X �S�B�U�F ������ �M���T�F�D �� ������ �N�Ž���I�
�� 

� pAr = = 0.107 bar
1900
1000

�
5.4

0.5 ��45.5

2

Pressure loss of height 
�E�J�Ë�F�S�F�O�D�F

� pgeod = 2.0 ��1900 10-4 = 0.38 bar

�5�P�U�B�M �Q�S�F�T�T�V�S�F �M�P�T�T �P�G �U�I�F 
pipeline

��p = 0.17 bar + 0.47 bar + 0.107 bar + 0.38 bar = 1.127 bar  

Formulas for calculation of 
pressure losses
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4	 Installation

4.1	 z-dimension method

4.1.1	 Overview

�5�I�F �Q�S�F�T�T�V�S�F �P�G �D�P�N�Q�F�U�J�U�J�P�O �B�O�E �I�J�H�I �D�P�T�U�T �P�O �T�J�U�F �N�B�L�F�T �J�U �F�T�T�F�O�U�J�B�M �U�P �J�O�T�U�B�M�M �Q�J�Q�F�M�J�O�F 
�T�Z�T�U�F�N�T �F�Î�D�J�F�O�U�M�Z�� �5�I�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �N�F�U�I�P�E �P�G �B�T�T�F�N�C�M�Z �J�T �I�J�H�I�M�Z �T�V�J�U�F�E �U�P �U�I�J�T �U�B�T�L�� 
�*�U�{�S�F�Q�M�B�D�F�T �U�I�F �U�F�E�J�P�V�T �B�O�E �U�J�N�F���D�P�O�T�V�N�J�O�H �D�V�U�U�J�O�H �U�P �T�J�[�F �P�G �P�O�F �Q�J�Q�F �B�U �B �U�J�N�F �C�Z �B �G�B�T�U �B�O�E 
�Q�S�F�D�J�T�F �X�B�Z �P�G �Q�S�F�Q�B�S�J�O�H �X�I�P�M�F �H�S�P�V�Q�T �P�G �Q�J�Q�F �B�D�D�P�S�E�J�O�H �U�P �Q�M�B�O�T �P�S �K�J�H�T�� �5�I�F �S�F�T�Q�F�D�U�J�W�F �Q�J�Q�F 
�H�S�P�V�Q �X�J�U�I �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �E�F�T�J�H�O �E�J�N�F�O�T�J�P�O�T �B�O�E �D�V�U �M�F�O�H�U�I�T �D�B�O �C�F �F�O�U�F�S�F�E �J�O �U�I�F 
�J�T�P�N�F�U�S�J�D �Q�B�Q�F�S �P�G �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T��

�1�M�F�B�T�F �B�E�I�F�S�F �U�P �U�I�F �G�P�M�M�P�X�J�O�H �H�V�J�E�F�M�J�O�F�T �G�P�S �E�S�B�X�J�O�H��

Pipe running perpendicular to one another Pipe running diagonally

�)�P�S�J�[�P�O�U�B�M�� 
from left to right

�7�F�S�U�J�D�B�M

�)�P�S�J�[�P�O�U�B�M�� 
to front and rear

�5�I�F �[���E�J�N�F�O�T�J�P�O�T �P�G �U�I�F �Ì�U�U�J�O�H�T �B�S�F �O�F�F�E�F�E �G�P�S �E�F�U�F�S�N�J�O�J�O�H �U�I�F �B�D�U�V�B�M �D�V�U�U�J�O�H �M�F�O�H�U�I�T �P�G �U�I�F 
�Q�J�Q�F�� �5�I�F �U�B�C�M�F�T �J�O �P�V�S �Q�S�P�E�V�D�U �S�B�O�H�F�T �B�O�E �J�O �U�I�F �P�O�M�J�O�F �D�B�U�B�M�P�H�V�F�T �D�P�O�U�B�J�O �B�M�M �U�I�F �S�F�M�F�W�B�O�U 
�E�B�U�B �G�P�S �U�I�F �Ì�U�U�J�O�H�T�� �5�I�F �M�F�O�H�U�I �P�G �Q�J�Q�F �U�P �C�F �D�V�U �J�T �H�J�W�F�O �B�T �J�O �U�I�F �G�P�M�M�P�X�J�O�H �E�J�B�H�S�B�N �C�Z �U�I�F 
�E�J�T�U�B�O�D�F �C�F�U�X�F�F�O �U�I�F �D�F�O�U�F�S �P�G �B�E�K�P�J�O�J�O�H �Ì�U�U�J�O�H�T �M�F�T�T �U�I�F �T�V�N �P�G �U�I�F �[���E�J�N�F�O�T�J�P�O �P�G �U�I�F 
�Ì�U�U�J�O�H�T��

4.1.2	 Procedure

Socket fusion and socket adhesive �ttings
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Formula for determining the required pipe length

L0 = M – z1 – z2

Lo 	 Length of pipe to be cut
�.�� �$�F�O�U�F�S���U�P���D�F�O�U�F�S �E�J�T�U�B�O�D�F �P�G �Ì�U�U�J�O�H
�[ �� �[���E�J�N�F�O�T�J�P�O �P�G �U�I�F �Ì�U�U�J�O�H

Example

Material 
�$�F�O�U�F�S���U�P���D�F�O�U�F�S �E�J�T�U�B�O�D�F �. 
�[�� �	�5 �����‹�

�[�� �	�B�O�H�M�F �����‹�
�[

�1�7�$���6�
 �E�����
 �1�/����
1000 mm
33 mm
33 mm

L0 = 1000 mm – 33 mm – 33 mm = 934 mm

Butt fusion �ttings

Formula for determining the required pipe length:

L0 = M – LFitt1 – LFitt2 + LMatVerl

Lo�� �$�V�U �M�F�O�H�U�I �P�G �Q�J�Q�F
L�Ì�U�U�� �-�F�O�H�U�I �P�G �Ì�U�U�J�O�H �	�[���E�J�N�F�O�T�J�P�O�

�.�� �%�J�T�U�B�O�D�F �D�F�O�U�F�S���U�P���D�F�O�U�F�S �P�G �Ì�U�U�J�O�H
LMatLoss	 Material loss through planning process and bead forming
�� ���*�3 �	�J�O�G�S�B�S�F�E�
�� �� �Y �� �N�N �� ���N�N �� ���N�N
�� ���#�$�' �	�C�F�B�E �B�O�E �D�S�F�W�J�D�F���G�S�F�F�
�� �� �Y ������

Example

Material 
�$�F�O�U�F�S���D�F�O�U�F�S �E�J�T�U�B�O�D�F �.
LFitt1 �	�5 �����‹ �F�R�V�B�M�
 
LFitt2 �	�F�M�C�P�X �����‹�

LMatLoss

�1�1���)�
 �E�����
 �4�%�3�����
 �*�3���G�V�T�F�E
1000 mm
���� �N�N
���� �N�N
�� �Y �� �N�N

�1�J�Q�F �B�O�E �Ì�U�U�J�O�H �B�S�F �G�B�D�F�E �G�P�S �F�B�D�I �G�V�T�J�P�O�� �5�X�P �G�V�T�J�P�O�T �S�F�T�V�M�U �J�O �� �Y �� �N�N �� ���� �N�N��
L0 = 1000 mm – 66 mm – 66 mm + 2 ��5 mm = 878 mm
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4.1.3	 Material losses for IR fusion procedure

Fusion machine IR-63 Plus 

d
(mm)

PP-natural
(mm)

PE100 
(SDR11)
(mm)

PE100 
(SDR17)
(mm)

PP-H 
(SDR11)
(mm)

PP-H 
(SDR17)
(mm)

PVDF
(mm)

ECTFE
(mm)

PFA
(mm)

20 5.0 5.5 - 5.0 - ������ ������  ������
25 5.0 5.5 - 5.0 - ������ ������ ������
32 5.0 5.5 - 5.0 - ������ ������ ������
���� 5.0 ������ - 5.0 - ������ ������ ������
50 5.0 ������ - 5.0 - ������ ������ ������
���� 5.5 ������ - 5.0 - ������ ������ ������

Fusion machine IR-110 A and IR-110 Plus

d
(mm)

PP-natural
(mm)

PE100 
(SDR11)
(mm)

PE100 
(SDR17)
(mm)

PP-H 
(SDR11)
(mm)

PP-H 
(SDR17)
(mm)

PVDF
(mm)

ECTFE
(mm)

PFA
(mm)

20 5.0 5.5 - 5.0 - ������ 5.0 ������
25 5.0 5.5 - 5.0 - ������ 5.0 ������
32 5.0 5.5 - 5.0 - ������ 5.0 ������
���� 5.0 5.5 - 5.0 - ������ 5.0 ������
50 5.0 5.5 5.5 5.0 5.0 5.0 5.0 ������
���� 5.0 5.5 5.5 5.0 5.0 5.0 5.0 ������
���� 5.0 5.5 5.5 5.0 5.0 5.0 5.0 -
90 5.0 5.5 5.5 5.0 5.0 5.0 5.0 -
110 5.0 5.5 5.5 5.0 5.0 5.0 5.0 -

Fusion machine IR-315 A, IR-225 Plus and IR-315 Plus

d
(mm)

PP-natural
(mm)

PE100 
(SDR11)
(mm)

PE100 
(SDR17)
(mm)

PP-H 
(mm)

PVDF
(mm)

���� 5.0 ������ ������ ������ ������
���� 5.0 ������ ������ ������ ������
90 5.0 ������ ������ ������ 5.0
110 5.5 ������ ������ ������ 5.0
125 - ������ ������ ������ 5.0
������ - ������ ������ ������ 5.0
������ - ������ ������ ������ 5.0
180 - ������ ������ ������ -
200 - ������ ������ ������ 5.0
225 - ������ ������ ������ 5.0
250 - - - ������ 5.5
280 - - - ������ 5.5
315 - - - ������ 5.5
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Isometric paper

�(�ö���ó Template for isometric paper
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4.2	 Handling plastic pipeline systems

4.2.1	 Transportation

�7�F�I�J�D�M�F�T �V�T�F�E �U�P �U�S�B�O�T�Q�P�S�U �Q�J�Q�F �N�V�T�U �C�F �D�B�Q�B�C�M�F �P�G �B�D�D�P�N�N�P�E�B�U�J�O�H �U�I�F �G�V�M�M �Q�J�Q�F �M�F�O�H�U�I�� �5�I�F 
�Q�J�Q�F �N�V�T�U �C�F �T�V�Q�Q�P�S�U�F�E �U�P �Q�S�F�W�F�O�U �U�I�F�N �C�F�O�E�J�O�H �P�S �E�F�G�P�S�N�J�O�H�� �5�I�F �B�S�F�B �X�I�F�S�F �Q�J�Q�F �S�F�T�U 
�	�J�O�D�M�V�E�J�O�H �T�J�E�F �T�V�Q�Q�P�S�U�T�
 �T�I�P�V�M�E �C�F �M�J�O�F�E �X�J�U�I �Q�B�E�E�F�E �T�I�F�F�U�J�O�H �P�S �D�P�S�S�V�H�B�U�F�E �D�B�S�E�C�P�B�S�E �U�P 
�B�W�P�J�E �E�B�N�B�H�F �C�Z �Q�S�P�U�S�V�E�J�O�H �S�J�W�F�U�T �P�S �O�B�J�M�T�� �5�P �Q�S�P�U�F�D�U �B�H�B�J�O�T�U �E�B�N�B�H�F�
 �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�V�T�U 
�O�P�U �C�F �T�M�J�E �P�W�F�S �U�I�F �U�S�B�O�T�Q�P�S�U �W�F�I�J�D�M�F�n�T �M�P�B�E�J�O�H �B�S�F�B�
 �O�P�S �T�I�P�V�M�E �U�I�F�Z �C�F �E�S�B�H�H�F�E �B�M�P�O�H �U�I�F 
ground to their place of storage.

�%�V�F �D�B�S�F �N�V�T�U �C�F �U�B�L�F�O �X�J�U�I �M�P�B�E�J�O�H �B�O�E �V�O�M�P�B�E�J�O�H�� �*�G �M�J�G�U�J�O�H �H�F�B�S �J�T �V�T�F�E�
 �U�I�J�T �N�V�T�U �C�F �Ì�U�U�F�E 
�X�J�U�I �T�Q�F�D�J�B�M �Q�J�Q�F �H�S�J�Q�T�� �5�I�S�P�X�J�O�H �Q�J�Q�F �B�O�E �Q�B�S�U�T �E�P�X�O �G�S�P�N �U�I�F �D�B�S�H�P �T�V�S�G�B�D�F �J�T 
�V�O�B�D�D�F�Q�U�B�C�M�F�� �*�N�Q�B�D�U�T �N�V�T�U �C�F �B�W�P�J�E�F�E �B�U �B�M�M �D�P�T�U�
 �F�T�Q�F�D�J�B�M�M�Z �B�U �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�T �C�F�M�P�X 
�� �‹�$ �X�I�F�S�F �N�B�O�Z �Q�M�B�T�U�J�D�T �	�F���H�� �1�7�$�
 �I�B�W�F �T�J�H�O�J�Ì�D�B�O�U�M�Z �M�P�X�F�S �J�N�Q�B�D�U �S�F�T�J�T�U�B�O�D�F��

�1�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�V�T�U �C�F �U�S�B�O�T�Q�P�S�U�F�E �B�O�E �T�U�P�S�F�E �T�P �U�I�B�U �U�I�F�Z �D�B�O�O�P�U �C�F �T�P�J�M�F�E �C�Z �F�B�S�U�I�
 �N�V�E�
 
�E�J�S�U�Z �X�B�U�F�S�
 �F�U�D�� �8�F �S�F�D�P�N�N�F�O�E �T�F�B�M�J�O�H �Q�J�Q�F �X�J�U�I �Q�S�P�U�F�D�U�J�W�F �F�O�E�D�B�Q�T �U�P �Q�S�F�W�F�O�U �U�I�F �J�O�H�S�F�T�T �P�G 
dirt.

�8�F �S�F�D�P�N�N�F�O�E �U�I�B�U �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �Ì�U�U�J�O�H�T �B�O�E �F�R�V�J�Q�N�F�O�U �B�S�F �P�O�M�Z �V�O�Q�B�D�L�F�E 
immediately prior to use.
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4.2.2	 Storage

�5�I�F �Q�J�Q�F �T�U�P�S�B�H�F �T�V�S�G�B�D�F �N�V�T�U �C�F �M�F�W�F�M �B�O�E �G�S�F�F �P�G �T�U�P�O�F�T�� �1�J�Q�F �N�V�T�U �C�F �M�B�Z�F�S�F�E �B�O�E �T�U�B�D�L�F�E 
�J�O �B �X�B�Z �U�I�B�U �B�W�P�J�E�T �U�I�F �S�J�T�L �P�G �E�B�N�B�H�F �P�S �Q�F�S�N�B�O�F�O�U �E�F�G�P�S�N�B�U�J�P�O�� �-�B�S�H�F�S���E�J�B�N�F�U�F�S�
 �U�I�J�O��
�X�B�M�M�F�E �Q�J�Q�F �N�V�T�U �C�F �Ì�U�U�F�E �X�J�U�I �T�U�J�Ë�F�O�J�O�H �S�J�O�H�T�� �"�W�P�J�E �T�J�O�H�M�F���Q�P�J�O�U �P�S �O�B�S�S�P�X �M�P�O�H�J�U�V�E�J�O�B�M 
supports.

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �H�J�W�F�T �S�F�D�P�N�N�F�O�E�F�E �N�B�Y�J�N�V�N �T�U�B�D�L�J�O�H �I�F�J�H�I�U�T �G�P�S �O�P�O���Q�B�M�M�F�U �Q�J�Q�F 
�T�U�P�S�B�H�F�� �1�S�P�W�J�E�F�E �Q�J�Q�F �B�S�F �T�U�B�D�L�F�E �P�O �Q�B�M�M�F�U�T �B�O�E �Q�S�P�U�F�D�U�F�E �B�H�B�J�O�T�U �T�J�E�F�X�B�Z�T �N�P�W�F�N�F�O�U�
 �U�I�F 
�O�P�N�J�O�B�M �T�U�B�D�L�J�O�H �I�F�J�H�I�U�T �T�Q�F�D�J�Ì�F�E �J�O �U�I�F �U�B�C�M�F �N�B�Z �C�F �J�O�D�S�F�B�T�F�E �C�Z ���� ����

�1�J�Q�F �T�U�P�S�B�H�F �B�S�F�B�T �T�I�P�V�M�E �C�F �B�T �X�F�M�M���Q�S�P�U�F�D�U�F�E �B�T �Q�P�T�T�J�C�M�F�� �"�C�T�P�S�Q�U�J�P�O �P�G �P�J�M�
 �T�P�M�W�F�O�U�T �B�O�E 
�P�U�I�F�S �D�I�F�N�J�D�B�M�T �N�V�T�U �C�F �B�W�P�J�E�F�E �B�U �B�M�M �D�P�T�U�T �E�V�S�J�O�H �T�U�P�S�B�H�F��

�4�U�P�S�F�E �Q�J�Q�F �N�V�T�U �O�P�U �C�F �F�Y�Q�P�T�F�E �U�P �U�I�F �F�M�F�N�F�O�U�T �N�P�S�F �U�I�B�O �B�C�T�P�M�V�U�F�M�Z �O�F�D�F�T�T�B�S�Z�
 �J���F�� �U�I�F�Z 
�T�I�P�V�M�E �C�F �L�F�Q�U �J�O �B �D�P�W�F�S�F�E �X�B�S�F�I�P�V�T�F�� �*�G �T�U�P�S�F�E �P�V�U�E�P�P�S�T �	�F���H�� �P�O �B �D�P�O�T�U�S�V�D�U�J�P�O �T�J�U�F�
�
 �U�I�F�Z 
�T�I�P�V�M�E �C�F �D�P�W�F�S�F�E �X�J�U�I �T�I�F�F�U�J�O�H �G�P�S �Q�S�P�U�F�D�U�J�P�O �B�H�B�J�O�T�U �U�I�F �X�F�B�U�I�F�S �	�F���H�� �6�7 �S�B�E�J�B�U�J�P�O�
��

�0�O�F���T�J�E�F�E �X�B�S�N�J�O�H �G�S�P�N �F�Y�Q�P�T�V�S�F �U�P �U�I�F �T�V�O �D�P�V�M�E �D�B�V�T�F �E�F�G�P�S�N�B�U�J�P�O�T��

�1�J�Q�F �B�O�E �Q�B�S�U�T �T�I�P�V�M�E �C�F �V�T�F�E �J�O �U�I�F �P�S�E�F�S �P�G �N�B�O�V�G�B�D�U�V�S�F���E�F�M�J�W�F�S�Z�
 �U�P �F�O�T�V�S�F �Q�S�P�Q�F�S 
�X�B�S�F�I�P�V�T�F �U�V�S�O�P�W�F�S �P�G �U�I�F �Q�M�B�T�U�J�D �N�B�U�F�S�J�B�M��

Material Permissible stacking height (m)

�"�#�4  1.0 
PE 1.0 
PP 1.5 
�1�7�$���6 1.5 
�1�7�$���$  1.5 
�1�7�%�' 1.5 
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4.3	 CAD library

Product library of GF�Piping Systems

�8�J�U�I �U�I�J�T �$�"�% �M�J�C�S�B�S�Z�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�J�N�T �U�P �Q�S�P�W�J�E�F �E�F�T�J�H�O�F�S�T �B�O�E �F�O�H�J�O�F�F�S�T �X�J�U�I �F�W�F�O 
�C�F�U�U�F�S �B�O�E �N�P�S�F �F�Î�D�J�F�O�U �T�V�Q�Q�P�S�U �G�P�S �U�I�F �E�F�T�J�H�O �P�G �Q�J�Q�J�O�H �T�Z�T�U�F�N�T��

�5�I�S�F�F���E�J�N�F�O�T�J�P�O�B�M �N�P�E�F�M�T �	�����% �N�P�E�F�M�T�
 �P�G �B�M�M �Q�J�Q�J�O�H �D�P�N�Q�P�O�F�O�U�T �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �J�O �U�I�F 
�B�S�F�B �P�G �J�O�E�V�T�U�S�J�B�M �B�Q�Q�M�J�D�B�U�J�P�O�T �D�B�O �C�F �D�B�M�M�F�E �V�Q �W�J�B �U�I�F �E�B�U�B�C�B�T�F�� �5�I�F �V�T�F�S �D�S�F�B�U�F�T �U�X�P 
�E�J�N�F�O�T�J�P�O�B�M �E�S�B�X�J�O�H�T �	�����% �E�S�B�X�J�O�H�T�
 �P�O �I�J�T �P�X�O �J�O �U�I�F �E�F�T�J�S�F�E �W�J�F�X�T��

�5�I�F �M�J�C�S�B�S�Z �E�P�F�T �X�P�S�L �J�O�E�F�Q�F�O�E�F�O�U�M�Z �G�S�P�N �U�I�F �V�T�F�S�n�T �$�"�% �T�Z�T�U�F�N �T�V�Q�Q�P�S�U�J�O�H �N�B�O�Z �T�Z�T�U�F�N�T 
�B�O�E �J�O�U�F�S�G�B�D�F�T�� �5�I�F �E�B�U�B�C�B�T�F �D�P�N�Q�S�J�T�F�T �P�W�F�S �����
������ �E�S�B�X�J�O�H�T �B�O�E �U�F�D�I�O�J�D�B�M �E�B�U�B �S�F�H�B�S�E�J�O�H 
�Q�J�Q�F�
 �Ì�U�U�J�O�H�T�
 �N�F�B�T�V�S�F�N�F�O�U �B�O�E �D�P�O�U�S�P�M �U�F�D�I�O�P�M�P�H�Z �B�T �X�F�M�M �B�T �N�B�O�V�B�M �B�O�E �B�D�U�V�B�U�F�E �W�B�M�W�F�T��

The CAD library o�ers:
�q���%�B�U�B �Q�B�D�L�F�U�T �X�J�U�I �B�M�M �U�I�F �E�S�B�X�J�O�H�T �P�G �B �T�Z�T�U�F�N 
�q���0�W�F�S �����
������ �E�S�B�X�J�O�H�T 
�q���1�J�Q�F�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�T�
 �N�F�B�T�V�S�F�N�F�O�U �� �D�P�O�U�S�P�M
�q��Presentation in 2-D and in 3-D 
�q���0�Q�U�J�N�J�[�F�E �V�T�F�S �J�O�U�F�S�G�B�D�F
�q���.�V�M�U�J�G�V�O�D�U�J�P�O�B�M �E�S�J�W�F�S�T �G�P�S �U�I�F �N�P�T�U �D�P�N�N�P�O �$�"�% �T�Z�T�U�F�N�T 
�q���2�V�J�D�L �B�D�D�F�T�T

 Direct access to the online CAD library at http://cad.georg�scher.com

Sample presentation of a CAD 
library
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4.4	 Length changes and �exible sections

4.4.1	 Overview

�5�I�F�S�N�P�Q�M�B�T�U�J�D�T �B�S�F �T�V�C�K�F�D�U �U�P �H�S�F�B�U�F�S �U�I�F�S�N�B�M �F�Y�Q�B�O�T�J�P�O �B�O�E �D�P�O�U�S�B�D�U�J�P�O �U�I�B�O �N�F�U�B�M�M�J�D 
�N�B�U�F�S�J�B�M�T�� �1�J�Q�F �J�O�T�U�B�M�M�F�E �B�C�P�W�F �H�S�P�V�O�E�
 �B�H�B�J�O�T�U �X�B�M�M�T �P�S �J�O �E�V�D�U�T�
 �S�F�R�V�J�S�F �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �U�P 
�C�F �U�B�L�F�O �V�Q �J�O �P�S�E�F�S �U�P �Q�S�F�W�F�O�U �B�O�Z �B�E�E�J�U�J�P�O�B�M �F�Y�U�S�B �T�U�S�B�J�O �P�O �U�I�F �Q�J�Q�F�� �5�I�J�T �B�Q�Q�M�J�F�T �F�T�Q�F�D�J�B�M�M�Z 
�U�P �Q�J�Q�F �F�Y�Q�P�T�F�E �U�P �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F �W�B�S�J�B�U�J�P�O�T��

�-�F�O�H�U�I �D�I�B�O�H�F�T �D�B�O �C�F �U�B�L�F�O �V�Q �C�Z��
�q���'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O�T
�q���$�P�N�Q�F�O�T�B�U�P�S�T

�'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �B�S�F �U�I�F �N�P�T�U �D�P�N�N�P�O�
 �U�I�F �T�J�N�Q�M�F�T�U �B�O�E �U�I�F �N�P�T�U �F�D�P�O�P�N�J�D�B�M �T�P�M�V�U�J�P�O�� �5�I�F 
�D�B�M�D�V�M�B�U�J�P�O�T �G�P�S �B�O�E �U�I�F �Q�P�T�J�U�J�P�O�J�O�H �P�G �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �B�S�F �U�I�F�S�F�G�P�S�F �E�F�T�D�S�J�C�F�E �J�O �E�F�U�B�J�M��

4.4.2	 Fundamentals

�5�I�F �M�P�X �F�M�B�T�U�J�D�J�U�Z �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �B�M�M�P�X�T �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �U�P �C�F �U�B�L�F�O �V�Q �C�Z �T�Q�F�D�J�B�M �Q�J�Q�F 
�T�F�D�U�J�P�O�T�
 �X�I�F�S�F �Q�J�Q�F �T�V�Q�Q�P�S�U�T �B�S�F �Q�P�T�J�U�J�P�O�F�E �T�P �U�I�B�U �U�I�F�Z �D�B�O �U�B�L�F �B�E�W�B�O�U�B�H�F �P�G �U�I�F �O�B�U�V�S�B�M 
�Í�F�Y�J�C�J�M�J�U�Z �P�G �U�I�F �N�B�U�F�S�J�B�M�� �5�I�F �M�F�O�H�U�I �P�G �T�V�D�I �T�F�D�U�J�P�O�T �J�T �E�F�U�F�S�N�J�O�F�E �C�Z �U�I�F �E�J�B�N�F�U�F�S �P�G �U�I�F 
�Q�J�Q�F�M�J�O�F �B�O�E �U�I�F �F�Y�U�F�O�U �P�G �U�I�F �U�I�F�S�N�B�M �F�Y�Q�B�O�T�J�P�O �U�P �C�F �D�P�N�Q�F�O�T�B�U�F�E��

�'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �B�S�J�T�F �O�B�U�V�S�B�M�M�Z �B�U �B�O�Z �C�S�B�O�D�I�J�O�H �P�S �D�I�B�O�H�F �J�O �E�J�S�F�D�U�J�P�O �P�G �U�I�F �Q�J�Q�F�M�J�O�F�� �5�I�F 
�N�P�W�F�N�F�O�U �-B �P�G �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �B�T �B �S�F�T�V�M�U �P�G �B �D�I�B�O�H�F �—�- �J�O �U�I�F �M�F�O�H�U�I �N�V�T�U �O�P�U �C�F 
�S�F�T�U�S�B�J�O�F�E �C�Z �Ì�Y�F�E �Q�J�Q�F �C�S�B�D�L�F�U�T�
 �X�B�M�M �Q�S�P�U�S�V�T�J�P�O�T�
 �H�J�S�E�F�S�T �P�S �U�I�F �M�J�L�F��

�—�- �� �-�F�O�H�U�I �D�I�B�O�H�F
LB �� �'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O 

�—�- �� �-�F�O�H�U�I �D�I�B�O�H�F
LB �� �'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O 
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4.4.3	 Calculation of length changes

�5�I�F �D�I�B�O�H�F �J�O �M�F�O�H�U�I �D�B�V�T�F�E �C�Z �U�F�N�Q�F�S�B�U�V�S�F �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �V�T�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

�L = L ���T ���
�—�-�� �5�F�N�Q�F�S�B�U�V�S�F���S�F�M�B�U�F�E �M�F�O�H�U�I �D�I�B�O�H�F �	�N�N�

L	 Length of the pipe section (m)
�—�5�� �%�J�Ë�F�S�F�O�D�F �P�G �U�F�N�Q�F�S�B�U�V�S�F �	�,�

�D�� �$�P�F�Î�D�J�F�O�U �P�G �M�J�O�F�B�S �F�Y�Q�B�O�T�J�P�O �	�N�N���N �,�


Coe�cients of linear expansion of polymers

Material �D = mm/m K

�"�#�4 0.10
�$�0�0�-���'�*�5 �"�#�4 �1�M�V�T�� �������� �r ��������
�1�" 0.10
PB 0.13
PE 0.15 – 0.20
PP �������� �r ��������
PPS 0.15
�1�7�$���6 �������� �r ��������
�1�7�$���$ �������� �r ��������
�1�7�%�' 0.12 – 0.18

 If the operating temperature is higher than the installation temperature, then the pipe 
expands. If, on the other hand, the operating temperature is lower than the installation 
temperature, then the pipe contracts in length.
�q��The installation temperature must therefore be incorporated into the calculations 

as well as the maximum and minimum operating temperatures.
�q��It is preferable to use "+" to indicate expansion of the pipe and "-" to indicate 

contraction.
�q��The larger change in length is the one to be used for determining the required 

length of the �exible section.

���&�Y�B�D�U �W�B�M�V�F�T �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E 
�V�T�J�O�H �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T�� �P�O�M�J�O�F 
�U�P�P�M �	�X�X�X���D�P�P�M���Ì�U���H�F�P�S�H�Ì�T�D�I�F�S��
�D�P�N�
 �P�S �S�F�R�V�F�T�U�F�E �E�J�S�F�D�U�M�Z �G�S�P�N 
�U�I�F �B�V�U�I�P�S�J�[�F�E �(�'�{�1�J�Q�J�O�H 
�4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F��
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Boundary conditions for using the diagram

�'�P�S �F�B�T�Z �E�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F �S�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �Q�M�F�B�T�F �V�T�F �U�I�F �G�P�M�M�P�X�J�O�H 
�E�J�B�H�S�B�N�T�� �5�I�F �G�P�M�M�P�X�J�O�H �C�P�V�O�E�B�S�Z �D�P�O�E�J�U�J�P�O�T �T�I�P�V�M�E �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U��
�q���"�T�T�F�N�C�M�Z �U�F�N�Q�F�S�B�U�V�S�F �5M �� ���� �‹�$
�q���0�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F �5B

�T = TB – TM

�q���"�M�M�P�X�B�C�M�F �C�F�O�E�J�O�H �T�U�S�F�T�T ���� �� �G�S�P�N �Vb

�q���1�/�� �U�P �1�/����
�q���"�T�T�V�N�F�E �D�P�F�Î�D�J�F�O�U �P�G �G�S�J�D�U�J�P�O �P�G �U�I�F �Q�J�Q�F �J�O �U�I�F �M�P�P�T�F �C�S�B�D�L�F�U�T �Ç ������

Information

�5�I�F �G�P�M�M�P�X�J�O�H �E�J�B�H�S�B�N�T �T�I�P�X �U�I�F �S�F�R�V�J�S�F�E �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �G�P�S �T�U�S�B�J�H�I�U �Q�J�Q�F �M�F�O�H�U�I�T �P�G ���� �N 
�P�S ���� �N�� �&�Y�D�F�F�E�J�O�H �U�I�F �N�B�Y�J�N�B�M�M�Z �Q�F�S�N�J�T�T�J�C�M�F �T�U�S�B�J�H�I�U �Q�J�Q�F �E�J�T�U�B�O�D�F �X�P�V�M�E �M�F�B�E �U�P �C�V�D�L�M�J�O�H �P�G 
�U�I�F �Q�J�Q�F �E�V�F �U�P �U�P�P �H�S�F�B�U �G�S�J�D�U�J�P�O �J�O �U�I�F �Q�J�Q�F �D�M�B�N�Q�T�� �5�I�F�S�F�G�P�S�F�
 �U�I�F �N�B�Y�J�N�V�N �Q�P�T�T�J�C�M�F �Q�J�Q�F 
�M�F�O�H�U�I �N�V�T�U �C�F �D�P�O�T�J�E�F�S�F�E �E�F�Q�F�O�E�J�O�H �P�O �U�I�F �Q�J�Q�F �E�J�B�N�F�U�F�S �W�J�T�J�C�M�F �B�C�P�W�F �U�I�F �T�I�B�E�F�E �B�S�F�B��

 Example: Determining the length of the required �exible section

Calculating the relevant change in length

�5�I�F �F�Y�B�N�Q�M�F �P�G �B�O �"�#�4 �Q�S�P�D�F�T�T �Q�J�Q�F �T�F�S�W�F�T �U�P �J�M�M�V�T�U�S�B�U�F �U�I�F �Q�S�P�D�F�E�V�S�F�� �-�F�O�H�U�I �P�G 
�Q�J�Q�J�O�H �G�S�P�N �U�I�F �Ì�Y�F�E �Q�P�J�O�U �U�P �U�I�F �C�S�B�O�D�I �Q�P�J�O�U �X�I�F�S�F �U�I�F �D�I�B�O�H�F �J�O �M�F�O�H�U�I �J�T �U�P �C�F �U�B�L�F�O 
�V�Q��

Length L 8 m

�*�O�T�U�B�M�M�B�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �5M ���� �‹�$

�.�B�Y�� �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F �51 ���� �‹�$

�.�J�O�� �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F �52 �� ���� �‹�$

�&�Y�Q�B�O�T�J�P�O �P�G �U�I�F �Q�J�Q�F �T�F�D�U�J�P�O �E�V�S�J�O�H �I�F�B�U�J�O�H
+�L 1 = L � �T1 � ��= 8 � 15 � 0.10 = 12 mm

�$�P�O�U�S�B�D�U�J�P�O �E�V�S�J�O�H �D�P�P�M�J�O�H
–�L 2 = L � �T2 � ��= 8 � 40 � 0.10 = 32 mm

�5�F�N�Q�F�S�B�U�V�S�F �E�J�Ë�F�S�F�O�D�F�T
�T 1 = T1 � TM�= 15 K�T2 = T2 – TM = –40 K 

�.�B�Y�J�N�V�N �D�I�B�O�H�F �J�O �U�F�N�Q�F�S�B�U�V�S�F �T�F�M�F�D�U�F�E
�T = 40 °C 
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Determining the length of the �exible section for ABS

�5�I�F �W�B�M�V�F�T �O�F�F�E�F�E �U�P �E�F�U�F�S�N�J�O�F �U�I�F �O�F�D�F�T�T�B�S�Z �M�F�O�H�U�I �B�S�F��
�q���5�I�F �N�B�Y�J�N�V�N �D�I�B�O�H�F �J�O �U�F�N�Q�F�S�B�U�V�S�F �G�S�P�N �U�I�F �����Q�P�T�J�U�J�P�O �	�J���F�� �G�S�P�N �U�I�F �Q�P�T�J�U�J�P�O �J�O �X�I�J�D�I 

�U�I�F �Q�J�Q�F �X�B�T �J�O�T�U�B�M�M�F�E�
�� �#�V�U �S�F�N�F�N�C�F�S �U�I�B�U �U�I�F �Q�J�Q�F �D�P�V�M�E �D�P�O�U�S�B�D�U �K�V�T�U �B�T �X�F�M�M �B�T �F�Y�Q�B�O�E��
�q��Inner pipe diameter d
�q��Length of pipe section L

�8�J�U�I �U�I�F�T�F �W�B�M�V�F�T�
 �U�I�F �S�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �D�B�O �C�F �S�F�B�E �G�S�P�N �U�I�F �E�J�B�H�S�B�N �G�P�S 
�"�#�4��

�5�I�F �G�P�M�M�P�X�J�O�H �J�O�G�P�S�N�B�U�J�P�O �D�B�O �C�F �H�B�J�O�F�E �G�S�P�N �U�I�F �D�B�M�D�V�M�B�U�J�P�O �F�Y�B�N�Q�M�F �B�C�P�W�F�� 
�q���*�O�T�U�B�M�M�J�O�H �B �Q�J�Q�F �X�J�U�I �E �� ���� �N�N
�q���.�B�Y�J�N�V�N �D�I�B�O�H�F �J�O �U�F�N�Q�F�S�B�U�V�S�F �—�5 �� ���� �,
�q���.�B�U�F�S�J�B�M �"�#�4 
�q���-�F�O�H�U�I �P�G �S�F�R�V�J�S�F�E �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �-F �� �������� �N�N �	�T�F�F �E�J�B�H�S�B�N�


 The diagram can be used also the other way around, if a maximum �exible section 
caused by the building construction is given. Then the maximum straight length of the 
pipe can be determined.

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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4.4.4	 Flexible sections of ABS piping systems

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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 For explanations of the shaded area, see the introductory section "Boundary conditions 
for using the diagram".

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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4.4.5	 Flexible sections of PE (PE80, PE100) piping systems

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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 For explanations of the shaded area, see the introductory section "Boundary conditions 
for using the diagram".

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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4.4.6	 Flexible sections of PP piping systems

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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For explanations of the shaded area, see the introductory section "Boundary conditions 
for using the diagram".

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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For explanations of the shaded area, see the introductory section "Boundary conditions 
for using the diagram".

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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4.4.7	 Flexible sections of PVC-U/PVC-C piping systems

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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For explanations of the shaded area, see the introductory section "Boundary conditions 
for using the diagram".

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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For explanations of the shaded area, see the introductory section "Boundary conditions 
for using the diagram".

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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4.4.8	 Flexible sections of PVDF piping systems

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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For explanations of the shaded area, see the introductory section "Boundary conditions 
for using the diagram".

L 	 Length of pipe section (mm)
LB �� �3�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �Í�F�Y�J�C�M�F 

section (mm)
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4.5	 Installation

4.5.1	 Recommendations for installation

�-�F�O�H�U�I �D�I�B�O�H�F�T �J�O �Q�J�Q�F �T�F�D�U�J�P�O�T �T�I�P�V�M�E �B�M�X�B�Z�T �C�F �B�D�D�P�N�N�P�E�B�U�F�E �U�I�S�P�V�H�I �U�I�F �B�S�S�B�O�H�F�N�F�O�U 
�P�G �Ì�Y�F�E �C�S�B�D�L�F�U�T�� �5�I�F �G�P�M�M�P�X�J�O�H �F�Y�B�N�Q�M�F�T �T�I�P�X �I�P�X �U�I�F �D�I�B�O�H�F�T �D�B�O �C�F �E�J�T�U�S�J�C�V�U�F�E �J�O �Q�J�Q�F 
�T�F�D�U�J�P�O�T �C�Z �T�V�J�U�B�C�M�F �Q�P�T�J�U�J�P�O�J�O�H �P�G �Ì�Y�F�E �C�S�B�D�L�F�U�T��

Recommended Not recommended

�&�Y�Q�B�O�T�J�P�O �M�P�P�Q�T �D�B�O �C�F �J�O�T�U�B�M�M�F�E �U�P �U�B�L�F �V�Q �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �X�I�F�O �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �D�B�O�O�P�U 
be included at a change in direction or branch in the pipeline or if substantial changes in the 
�M�F�O�H�U�I �P�G �B �T�U�S�B�J�H�I�U �T�F�D�U�J�P�O �O�F�F�E �U�P �C�F �U�B�L�F�O �V�Q�� �*�O �T�V�D�I �B �D�B�T�F �U�I�F �D�P�N�Q�F�O�T�B�U�J�P�O �G�P�S �D�I�B�O�H�F�T 
�J�O �M�F�O�H�U�I �J�T �E�J�T�U�S�J�C�V�U�F�E �P�W�F�S �U�X�P �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O�T��

Leaks caused by the bending load leakages can occur at mechanical joints.

Within the range of �exible sections and expansion loops no threaded connections or 
�ange connections shall be used.
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Pre-stress

�*�O �Q�B�S�U�J�D�V�M�B�S�M�Z �E�J�Î�D�V�M�U �T�J�U�V�B�U�J�P�O�T �X�J�U�I �M�B�S�H�F �D�I�B�O�H�F�T �J�O �P�O�F �E�J�S�F�D�U�J�P�O �P�O�M�Z �	�F�J�U�I�F�S �F�Y�Q�B�O�T�J�P�O �P�S 
�D�P�O�U�S�B�D�U�J�P�O�
�
 �J�U �J�T �Q�P�T�T�J�C�M�F �U�P �Q�S�F���T�U�S�F�T�T �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �E�V�S�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O �B�O�E �U�I�F�S�F�C�Z 
shorten its length LB�
 �B�T �J�M�M�V�T�U�S�B�U�F�E �J�O �U�I�F �O�F�Y�U �F�Y�B�N�Q�M�F��

Example
Installation data L			  10 m
�0�V�U�F�S �E�J�B�N�F�U�F�S �E�� �� �� ���� �N�N
�*�O�T�U�B�M�M�B�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$
�.�B�Y�� �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F�� ���� �‹�$
� .� B� U� F� S� J� B� M� � � � � � � � � "� #� 4

�-�F�O�H�U�I �D�I�B�O�H�F�� 
+�L = L � �T � �ABS�= 10 m � 25 K � 0.10 mm/mK = 25 mm

�" �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �U�P �U�B�L�F �V�Q �B �D�I�B�O�H�F �J�O �M�F�O�H�U�I �P�G �L = 25 mm  needs to be LB = ca. 1150 mm 
long according to the diagram.

�*�G �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �J�T �Q�S�F���T�U�S�F�T�T�F�E �U�P �—�-���� �U�I�F�O �U�I�F �S�F�R�V�J�S�F�E �M�F�O�H�U�I �P�G �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �J�T 
�S�F�E�V�D�F�E �U�P �B�C�P�V�U ������ �N�N�� �5�I�F �W�B�S�J�B�U�J�P�O �M�F�O�H�U�I �G�S�P�N �U�I�F �� �Q�P�T�J�U�J�P�O �J�T �U�I�F�O 
 ± �L/2 = 25/2 = 12.5 mm .

�1�S�F���T�U�S�F�T�T�J�O�H �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �N�B�L�F�T �J�U �Q�P�T�T�J�C�M�F �U�P �S�F�E�V�D�F �J�U�T �S�F�R�V�J�S�F�E �M�F�O�H�U�I �J�O 
�J�O�T�U�B�M�M�B�U�J�P�O�T �X�I�F�S�F �T�Q�B�D�F �J�T �S�F�T�U�S�J�D�U�F�E�� �1�S�F���T�U�S�F�T�T�J�O�H �B�M�T�P �S�F�E�V�D�F�T �U�I�F �C�F�O�E�J�O�H �P�G �U�I�F �Í�F�Y�J�C�M�F 
�T�F�D�U�J�P�O �J�O �T�F�S�W�J�D�F�
 �J�N�Q�S�P�W�J�O�H �U�I�F �B�Q�Q�F�B�S�B�O�D�F �P�G �U�I�F �Q�J�Q�F�M�J�O�F��
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4.5.2	 Installation of compensators

�5�I�F �M�P�X �N�P�E�V�M�V�T �P�G �F�M�B�T�U�J�D�J�U�Z �N�F�B�O�T �U�I�B�U �U�I�F �S�F�B�D�U�J�P�O �G�P�S�D�F �P�G �Q�M�B�T�U�J�D �Q�J�Q�F �U�P �U�I�F�S�N�B�M �D�I�B�O�H�F�T 
�J�T �M�P�X �D�P�N�Q�B�S�F�E �U�P �N�F�U�B�M �Q�J�Q�F�� �5�I�J�T �N�B�L�F�T �O�P�S�N�B�M �D�P�N�Q�F�O�T�B�U�P�S�T �E�F�T�J�H�O�F�E �G�P�S �V�T�F �X�J�U�I �N�F�U�B�M 
�Q�J�Q�F �V�O�T�V�J�U�B�C�M�F �C�F�D�B�V�T�F �P�G �U�I�F�J�S �I�J�H�I �J�O�I�F�S�F�O�U �S�F�T�J�T�U�B�O�D�F�� �0�O�M�Z �G�S�F�F�M�Z �N�P�W�J�O�H �D�P�N�Q�F�O�T�B�U�P�S�T 
�N�B�Z �C�F �V�T�F�E �J�O �Q�M�B�T�U�J�D �Q�J�Q�F �T�Z�T�U�F�N�T�
 �J���F�� �U�I�P�T�F �X�J�U�I �B �M�P�X �S�F�T�J�T�U�B�O�D�F�� �5�I�F �G�P�M�M�P�X�J�O�H 
�D�P�N�Q�F�O�T�B�U�P�S�T �N�B�Z �C�F �D�P�O�T�J�E�F�S�F�E�� �S�V�C�C�F�S �D�P�N�Q�F�O�T�B�U�P�S�T�
 �1�5�'�&���D�P�S�S�V�H�B�U�F�E �D�P�N�Q�F�O�T�B�U�P�S�T �P�S 
�T�V�J�U�B�C�M�Z �T�F�M�F�D�U�F�E �N�F�U�B�M �N�V�M�U�J���E�J�T�L �D�P�N�Q�F�O�T�B�U�P�S�T��

�$�B�S�F�G�V�M�M�Z �Q�M�B�D�F�E �Ì�Y�F�E �Q�P�J�O�U�T �T�I�P�V�M�E �C�F �T�F�M�F�D�U�F�E �X�I�F�O �Ì�U�U�J�O�H �D�P�N�Q�F�O�T�B�U�P�S�T �G�P�S �U�I�F �S�F�H�V�M�B�U�J�P�O 
of the pipe in order to ensure their unhindered operation.

When using compensators, additional longitudinal forces are implemented into the 
pipeline. These forces have to be carried by guiding the pipeline. For example, threaded 
rods are not suitable. To estimate the lateral forces it can be assumed that they can 
reach about 15 % of the axial forces. Please contact the manufacturers of 
compensators for further support designing such piping systems.



GF Piping Systems – Industrial Piping Systems – Part 1 (05.19) 4�{�’�{������

Design and InstallationInstallation

4.5.3	 Installation of valves

�7�B�M�W�F�T �T�I�P�V�M�E �C�F �T�F�D�V�S�F�E �B�T �E�J�S�F�D�U�M�Z �B�T �Q�P�T�T�J�C�M�F�
 �F���H�� �U�P �C�S�B�D�L�F�U �P�S �X�B�M�M�
 �T�P �U�I�B�U �U�I�F �B�D�U�V�B�U�J�P�O 
�G�P�S�D�F�T �B�S�F �U�S�B�O�T�N�J�U�U�F�E �E�J�S�F�D�U�M�Z �B�O�E �O�P�U �W�J�B �U�I�F �Q�J�Q�F�M�J�O�F�� �7�B�M�W�F �C�S�B�D�L�F�U�T �P�S �W�B�M�W�F�T �X�J�U�I 
�J�O�U�F�H�S�B�U�F�E �N�P�V�O�U�J�O�H �E�F�W�J�D�F �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�S�F �V�T�F�E �G�P�S �T�F�D�V�S�F�M�Z �G�B�T�U�F�O�J�O�H �Q�M�B�T�U�J�D 
�W�B�M�W�F�T�� �5�I�F �W�B�M�W�F �C�S�B�D�L�F�U�T �B�S�F �B�M�T�P �V�T�F�E �U�P �B�D�D�F�Q�U �M�P�B�E�T �G�S�P�N �U�I�F �W�B�M�W�F �B�O�E �Ì�M�M �X�F�J�H�I�U �P�G �U�I�F 
�Q�J�Q�F�M�J�O�F�� �"�O�Z �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �X�I�J�D�I �B�S�J�T�F �D�B�O �C�F �L�F�Q�U �G�S�P�N �U�I�F �W�B�M�W�F �X�J�U�I �U�I�F �B�Q�Q�S�P�Q�S�J�B�U�F 
�Ì�Y�F�E �Q�P�J�O�U�T �C�F�G�P�S�F �P�S �B�G�U�F�S �U�I�F �W�B�M�W�F��

Installing pipework under plaster or embedding it in concrete padded piping 
systems

�8�I�F�S�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �B�S�F �J�O�T�U�B�M�M�F�E �V�O�E�F�S �Q�M�B�T�U�F�S �P�S �F�N�C�F�E�E�F�E �J�O�U�P �D�P�O�D�S�F�U�F�
 �U�I�F �Í�F�Y�J�C�M�F 
�T�F�D�U�J�P�O�T �B�U �C�F�O�E�T �B�O�E �C�S�B�O�D�I�F�T �N�V�T�U �C�F �Q�B�E�E�F�E �G�P�S �U�I�F �D�B�M�D�V�M�B�U�F�E �E�J�T�U�B�O�D�F �)�
 �B�T �X�F�M�M �B�T �B�O�Z 
�C�S�B�O�D�I�F�T �B�O�E �F�M�C�P�X�T �J�O�D�M�V�E�F�E �J�O �U�I�F �B�Ë�F�D�U�F�E �T�F�D�U�J�P�O��

�5�I�F �B�T�T�J�H�O�F�E �U�F�F �P�S �F�M�C�P�X �Q�J�F�D�F�T �N�V�T�U �C�F �J�O�D�M�V�E�F�E �J�O �U�I�F �D�V�T�I�J�P�O�J�O�H�� �0�O�M�Z �F�M�B�T�U�J�D�T �N�B�U�F�S�J�B�M�T�
 
�T�V�D�I �B�T �H�M�B�T�T �X�P�P�M�
 �S�P�D�L �X�P�P�M�
 �G�P�B�N�F�E �Q�M�B�T�U�J�D �P�S �T�J�N�J�M�B�S �N�B�Z �C�F �V�T�F�E �G�P�S �D�V�T�I�J�P�O�J�O�H��

Non-padded pipe

�1�M�B�T�U�J�D �Q�J�Q�F �D�B�O �B�M�T�P �C�F �Q�M�B�T�U�F�S�F�E �P�S �D�P�O�D�S�F�U�F�E �J�O �E�J�S�F�D�U�M�Z�� �4�J�O�D�F �U�I�F �B�Y�J�B�M �T�U�S�F�T�T �B�S�J�T�J�O�H �G�S�P�N 
�J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �J�T �I�B�M�G �B�T �H�S�F�B�U �B�T �U�I�F �D�J�S�D�V�N�G�F�S�F�O�U�J�B�M �T�U�S�F�T�T�
 �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �D�B�O �T�V�Q�Q�P�S�U 
�M�J�N�J�U�F�E �B�E�E�J�U�J�P�O�B�M �B�Y�J�B�M �T�U�S�F�T�T �X�J�U�I�P�V�U �C�F�D�P�N�J�O�H �P�W�F�S�M�P�B�E�F�E�� �*�O �U�I�F�T�F �D�B�T�F�T�
 �U�I�F �M�F�W�F�M �P�G 
�T�U�S�F�T�T �F�Y�Q�F�D�U�F�E �N�V�T�U �C�F �D�B�M�D�V�M�B�U�F�E�� �5�I�F �T�B�N�F �J�T �U�S�V�F �P�G �B�O�Z �T�F�D�U�J�P�O �P�G �Q�J�Q�F �C�F�U�X�F�F�O �U�X�P �Ì�Y�F�E 
�Q�P�J�O�U�T �X�I�F�S�F �O�P �B�M�M�P�X�B�O�D�F �I�B�T �C�F�F�O �N�B�E�F �G�P�S �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I�� �5�I�F �M�P�B�E �B�U �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T 
�N�V�T�U �C�F �D�B�M�D�V�M�B�U�F�E �B�O�E �D�P�O�T�J�E�F�S�F�E �X�I�F�O �Q�M�B�O�O�J�O�H �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T�� �5�I�F �E�J�T�U�B�O�D�F �C�F�U�X�F�F�O �Q�J�Q�F 
�C�S�B�D�L�F�U�T �J�O �T�V�D�I �D�B�T�F�T �N�B�Z �I�B�W�F �U�P �C�F �S�F�E�V�D�F�E �G�S�P�N �U�I�F �O�P�S�N�B�M �W�B�M�V�F�T �J�O �P�S�E�F�S �U�P �Q�S�F�W�F�O�U 
�C�P�X�J�O�H �J�O �U�I�F �Q�J�Q�F�M�J�O�F��

�$�B�S�F �N�V�T�U �C�F �U�B�L�F�O �U�P �B�W�P�J�E �D�S�F�B�U�J�O�H �D�B�W�J�U�J�F�T �X�I�F�O �Q�M�B�T�U�F�S�J�O�H �P�S �D�P�O�D�S�F�U�J�O�H �J�O �U�I�F �Q�J�Q�F�M�J�O�F�
 
�C�F�D�B�V�T�F �V�O�E�F�S �V�O�G�B�W�P�S�B�C�M�F �D�P�O�E�J�U�J�P�O�T �U�I�F�T�F �D�B�O �C�F�D�P�N�F �B�S�F�B�T �P�G �T�U�S�F�T�T �D�P�O�D�F�O�U�S�B�U�J�P�O�� �" �S�J�D�I 
�Q�M�B�T�U�F�S �N�J�Y�U�V�S�F �	������ �U�P �������
 �T�I�P�V�M�E �C�F �V�T�F�E �U�P �B�M�M�P�X �U�I�F �G�P�S�D�F�T �B�S�J�T�J�O�H �G�S�P�N �U�F�N�Q�F�S�B�U�V�S�F 
�W�B�S�J�B�U�J�P�O�T �U�P �C�F �U�S�B�O�T�N�J�U�U�F�E �B�X�B�Z �X�J�U�I�P�V�U �D�B�V�T�J�O�H �U�I�F �Q�M�B�T�U�F�S �U�P �D�S�B�D�L��
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Installation

4.6	 Pipe clamping distance and fastening of installation of 
pipe

4.6.1	 Overview

Installation of plastic pipe

�1�M�B�T�U�J�D �Q�J�Q�F �T�I�P�V�M�E �C�F �J�O�T�U�B�M�M�F�E �V�T�J�O�H �T�V�Q�Q�P�S�U�T �E�F�T�J�H�O�F�E �G�P�S �V�T�F �X�J�U�I �Q�M�B�T�U�J�D�T �B�O�E �T�I�P�V�M�E �U�I�F�O 
�C�F �J�O�T�U�B�M�M�F�E �U�B�L�J�O�H �D�B�S�F �O�P�U �U�P �E�B�N�B�H�F �P�S �P�W�F�S�T�U�S�F�T�T �U�I�F �Q�J�Q�F��

Arranging loose brackets
�" �M�P�P�T�F �C�S�B�D�L�F�U �J�T �B �Q�J�Q�F �C�S�B�D�L�F�U �X�I�J�D�I �B�M�M�P�X�T �B�Y�J�B�M �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F�� �5�I�J�T �B�M�M�P�X�T 
stress-free compensation of temperature changes and compensation of any other operating 
condition changes.

�.�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F �J�O �U�I�F 
�Q�J�Q�F �C�S�B�D�L�F�U��

�1�J�Q�F �C�S�B�D�L�F�U �Ì�S�N�M�Z �J�O�T�U�B�M�M�F�E 
�P�O �U�I�F �Q�J�Q�F�
 �N�P�W�F�N�F�O�U �J�O �U�I�F 
�C�S�B�D�L�F�U �T�V�T�Q�F�O�T�J�P�O��

�.�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F �J�O 
���{�B�Y�F�T��

�5�I�F �J�O�O�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �C�S�B�D�L�F�U �T�I�P�V�M�E �C�F �M�B�S�H�F�S �U�I�B�O �U�I�F �P�V�U�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �Q�J�Q�F �U�P 
�B�M�M�P�X �G�S�F�F �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F�� �5�I�F �J�O�O�F�S �F�E�H�F�T �P�G �U�I�F �C�S�B�D�L�F�U�T �T�I�P�V�M�E �C�F �G�S�F�F �G�S�P�N �B�O�Z 
�T�I�B�S�Q �D�P�O�U�P�V�S�T �U�P �B�W�P�J�E �E�B�N�B�H�J�O�H �U�I�F �Q�J�Q�F �T�V�S�G�B�D�F�� �"�O�P�U�I�F�S �N�F�U�I�P�E �J�T �U�P �V�T�F �C�S�B�D�L�F�U�T �X�J�U�I 
�T�Q�B�D�F�S�T �J�O �U�I�F �C�P�M�U�T �X�I�J�D�I �B�M�T�P �B�W�P�J�E�T �D�M�B�N�Q�J�O�H �U�I�F �C�S�B�D�L�F�U �P�O �U�I�F �Q�J�Q�F��

 �4�Q�B�D�F�S�T �Q�S�F�W�F�O�U �D�M�B�N�Q�J�O�H �U�I�F �Q�J�Q�F

�5�I�F �B�Y�J�B�M �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�J�O�H �N�B�Z �O�P�U �C�F �I�J�O�E�F�S�F�E �C�Z �Ì�U�U�J�O�H�T �B�S�S�B�O�H�F�E �O�F�Y�U �U�P �U�I�F �Q�J�Q�F 
�C�S�B�D�L�F�U �P�S �P�U�I�F�S �E�J�B�N�F�U�F�S �D�I�B�O�H�F�T��

�4�M�J�E�J�O�H �C�S�B�D�L�F�U�T �B�O�E �I�B�O�H�J�O�H �C�S�B�D�L�F�U�T �Q�F�S�N�J�U �U�I�F �Q�J�Q�F �U�P �N�P�W�F �J�O �E�J�Ë�F�S�F�O�U �E�J�S�F�D�U�J�P�O�T�� 
�"�U�U�B�D�I�J�O�H �B �T�M�J�E�J�O�H �C�M�P�D�L �U�P �U�I�F �C�B�T�F �P�G �U�I�F �Q�J�Q�F �C�S�B�D�L�F�U �Q�F�S�N�J�U�T �G�S�F�F �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F 
�B�M�P�O�H �B �Í�B�U �T�V�Q�Q�P�S�U�J�O�H �T�V�S�G�B�D�F�� �4�M�J�E�J�O�H �B�O�E �I�B�O�H�J�O�H �C�S�B�D�L�F�U�T �B�S�F �O�F�F�E�F�E �J�O �T�J�U�V�B�U�J�P�O�T �X�I�F�S�F 
�U�I�F �Q�J�Q�F�M�J�O�F �D�I�B�O�H�F�T �E�J�S�F�D�U�J�P�O �B�O�E �G�S�F�F �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F �N�V�T�U �C�F �B�M�M�P�X�F�E��
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Arranging �xed points

�" �Ì�Y�F�E �Q�J�Q�F �C�S�B�D�L�F�U �J�T �B �C�S�B�D�L�F�U �X�I�J�D�I �Q�S�F�W�F�O�U�T �U�I�F �Q�J�Q�F �G�S�P�N �N�P�W�J�O�H �J�O �B�O�Z �E�J�S�F�D�U�J�P�O�� �5�I�F 
�Q�V�S�Q�P�T�F �P�G �B �Ì�Y�F�E �Q�P�J�O�U �J�T �U�P �D�P�O�U�S�P�M �T�Z�T�U�F�N �T�U�S�F�T�T�F�T �D�B�V�T�F�E �C�Z �U�F�N�Q�F�S�B�U�V�S�F �D�I�B�O�H�F�T��

Fixed point design

�5�I�F �Q�J�Q�F �N�V�T�U �O�P�U �C�F �Ì�Y�F�E �C�Z �D�M�B�N�Q�J�O�H �J�U �J�O �U�I�F �Q�J�Q�F �C�S�B�D�L�F�U�� �5�I�J�T �D�B�O �D�B�V�T�F �E�F�G�P�S�N�B-
�U�J�P�O �B�O�E �Q�I�Z�T�J�D�B�M �E�B�N�B�H�F �U�P �U�I�F �Q�J�Q�F�
 �E�B�N�B�H�F �U�I�B�U �T�P�N�F�U�J�N�F�T �E�P�F�T �O�P�U �B�Q�Q�F�B�S �V�O�U�J�M 
�W�F�S�Z �N�V�D�I �M�B�U�F�S��

If it is necessary to restrict the length change of the pipe at both ends – as it is usually 
�U�I�F �D�B�T�F �� �U�I�F�O �U�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�I�P�V�M�E �C�F �B�S�S�B�O�H�F�E �C�F�U�X�F�F�O �U�X�P �Ì�U�U�J�O�H�T �P�S �E�F�T�J�H�O�F�E 
�B�T �B �E�P�V�C�M�F �C�S�B�D�L�F�U �	�U�X�P���T�J�E�F�E �Ì�Y�F�E �Q�P�J�O�U�
��

�1�M�B�D�J�O�H �B �Q�J�Q�F �C�S�B�D�L�F�U �J�N�N�F�E�J�B�U�F�M�Z �B�E�K�B�D�F�O�U �U�P �B �Ì�U�U�J�O�H �S�F�T�U�S�J�D�U�T �N�P�W�F�N�F�O�U �E�V�F �U�P 
�D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �U�P �P�O�F �E�J�S�F�D�U�J�P�O �	�P�O�F���T�J�E�F�E �Ì�Y�F�E �Q�P�J�O�U�
��

Pipe brackets must be robust and mounted �rmly to be able to take up the forces 
arising from changes in length in the pipeline. Hanging brackets or KLIP-IT pipe 
brackets are unsuitable for use as �xed points.

KLIP-IT pipe brackets

�5�I�F�T�F �S�P�C�V�T�U �Q�M�B�T�U�J�D �Q�J�Q�F �C�S�B�D�L�F�U�T �D�B�O �C�F �V�T�F�E �O�P�U �P�O�M�Z �V�O�E�F�S �S�J�H�P�S�P�V�T �P�Q�F�S�B�U�J�O�H �D�P�O�E�J�U�J�P�O�T�
 
�C�V�U �B�M�T�P �X�I�F�S�F �U�I�F �Q�J�Q�F�X�P�S�L �J�T �T�V�C�K�F�D�U �U�P �B�H�H�S�F�T�T�J�W�F �N�F�E�J�B �P�S �B�U�N�P�T�Q�I�F�S�J�D �D�P�O�E�J�U�J�P�O�T�� �1�J�Q�F 
�C�S�B�D�L�F�U�T �B�O�E �Q�J�Q�F �D�M�B�N�Q�T �G�S�P�N �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�S�F �T�V�J�U�B�C�M�F �G�P�S �B�M�M �Q�J�Q�F �N�B�U�F�S�J�B�M�T �V�T�F�E��

�%�P �O�P�U �V�T�F �,�-�*�1���*�5 �Q�J�Q�F �C�S�B�D�L�F�U�T �B�T �Ì�Y�F�E �Q�P�J�O�U�T��

�4�U�B�S�U�J�O�H �G�S�P�N �U�I�F �E�J�N�F�O�T�J�P�O �E�����
 �U�I�F �,�-�*�1���*�5 �C�S�B�D�L�F�U�T �N�V�T�U �C�F �J�O�T�U�B�M�M�F�E �T�U�B�O�E�J�O�H�
 �B�T �T�I�P�X�O 
�J�O �U�I�F �G�P�M�M�P�X�J�O�H �B�T�T�F�N�C�M�Z �F�Y�B�N�Q�M�F�T�� �5�I�F �T�V�Q�Q�P�S�U �E�J�T�U�B�O�D�F�T �M�J�T�U�F�E �J�O �T�F�D�U�J�P�O�T �T�U�B�S�U�J�O�H �X�J�U�I 
������������ �1�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �G�P�S �"�#�4 �Q�J�Q�F���
 �T�Q�F�D�J�Ì�F�E �G�P�S �U�I�F �,�-�*�1���*�5 �Q�J�Q�F �D�M�B�N�Q�T�
 �B�Q�Q�M�Z �P�O�M�Z �U�P 
this mounting method.

Pipe brackets for post-insulated piping systems

�4�Q�F�D�J�B�M �J�O�T�V�M�B�U�J�P�O �D�M�B�N�Q�T �B�S�F �P�Ë�F�S�F�E �G�P�S �Q�J�Q�J�O�H �X�I�J�D�I �J�T �J�O�T�V�M�B�U�F�E �B�G�U�F�S �J�O�T�U�B�M�M�B�U�J�P�O�� �5�I�F�T�F 
�D�M�B�N�Q�T �T�I�B�M�M �C�F �J�O�T�U�B�M�M�F�E �B�D�D�P�S�E�J�O�H �U�P �U�I�F �D�M�B�N�Q �N�B�O�V�G�B�D�U�V�S�F�S�n�T �J�O�T�U�S�V�D�U�J�P�O�T��

One-sided �xed point

Two-sided �xed point
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Using the tables for pipe bracket spacing

�1�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �O�F�F�E �U�P �C�F �T�V�Q�Q�P�S�U�F�E �B�U �D�F�S�U�B�J�O �J�O�U�F�S�W�B�M�T �E�F�Q�F�O�E�J�O�H �P�O �T�F�W�F�S�B�M 
�G�B�D�U�P�S�T�� �U�I�F �N�B�U�F�S�J�B�M�
 �U�I�F �B�W�F�S�B�H�F �Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F�
 �U�I�F �E�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N 
�U�S�B�O�T�Q�P�S�U�F�E �B�O�E �U�I�F �T�J�[�F �B�O�E �X�B�M�M �U�I�J�D�L�O�F�T�T �P�G �U�I�F �Q�J�Q�F�� �%�F�U�F�S�N�J�O�J�O�H �U�I�F �T�Q�B�D�J�O�H �C�F�U�X�F�F�O 
�Q�J�Q�F �C�S�B�D�L�F�U�T �J�T �C�B�T�F�E �P�O �U�I�F �Q�F�S�N�J�T�T�J�C�M�F �E�F�Í�F�D�U�J�P�O �P�G �U�I�F �Q�J�Q�F �C�F�U�X�F�F�O �D�P�O�T�F�D�V�U�J�W�F 
�C�S�B�D�L�F�U�T��

�1�J�Q�F �X�I�J�D�I �B�S�F �Ì�Y�F�E �J�O �U�I�F �B�Y�J�B�M �E�J�S�F�D�U�J�P�O �	�Ì�Y�F�E �J�O�T�U�B�M�M�B�U�J�P�O�
 �N�V�T�U �C�F �D�I�F�D�L�F�E �G�P�S �C�V�D�L�M�J�O�H�� �*�O 
�N�P�T�U �D�B�T�F�T�
 �U�I�J�T �M�F�B�E�T �U�P �B �S�F�E�V�D�U�J�P�O �P�G �N�B�Y�J�N�V�N �J�O�O�F�S �Q�S�F�T�T�V�S�F �B�T �X�F�M�M �B�T �T�I�P�S�U�F�S �E�J�T�U�B�O�D�F�T 
�C�F�U�X�F�F�O �U�I�F �T�V�Q�Q�P�S�U �C�S�B�D�L�F�U�T�� �'�V�S�U�I�F�S�N�P�S�F�
 �U�I�F �G�P�S�D�F�T �X�I�J�D�I �B�D�U �P�O �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T �N�V�T�U �C�F 
�U�B�L�F�O �J�O�U�P �D�P�O�T�J�E�F�S�B�U�J�P�O�� 

4.6.2	 Pipe bracket spacing for ABS pipe

Liquids with a density of 1 g/cm³

d  (mm) DN  (Inch) Pipe bracket spacing L for pipe PN10 / SDR17 / S8 or Class C
(mm)

� 20 °C 30 °C 40 °C 50 °C 60 °C

���� �¹ ������ ������ ������ 550 ������
20 ½ 800 ������ ������ ������ 500
25 ¾ 850 800 ������ ������ ������
32 1 1000 900 850 ������ ������
���� 1¼ 1100 1000 950 850 ������
50 1½ 1150 1100 1000 900 800
���� 2 1300 1200 1100 1000 850
���� 2½ 1500 1350 1200 1100 950
90 3 �������� �������� 1350 1200 1050
110 �� 1800 �������� 1550 1350 1200
������ 5 2050 1800 �������� �������� 1250
������ �� 2200 1850 �������� �������� 1300
200 �� 2300 2050 1850 1550 1350
225 8 �������� 2200 1900 �������� ��������
250 9 2500 2300 2000 �������� 1500
280 10 �������� �������� 2100 �������� ��������
315 12 2800 2500 2200 1800 ��������

�'�P�S �P�U�I�F�S �4�%�3 �� �1�/ �W�B�M�V�F�T �P�S �D�M�B�T�T�F�T�
 �N�V�M�U�J�Q�M�Z �U�I�F �W�B�M�V�F�T �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �C�Z �U�I�F �G�P�M�M�P�X�J�O�H 
�G�B�D�U�P�S��
�q���4�%�3���� �V�O�E �1�/�������� ��������
�q���,�M�B�T�T�F �#�� �� �� ��������
�q���,�M�B�T�T�F �%�� �� �� ��������
�q���,�M�B�T�T�F �&�� �� �� ��������

�5�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �N�B�Z �C�F �J�O�D�S�F�B�T�F�E �C�Z ���� �� �J�O �U�I�F �D�B�T�F �P�G �W�F�S�U�J�D�B�M 
�Q�J�Q�F �S�V�O�T�
 �J���F���
 �N�V�M�U�J�Q�M�Z �U�I�F �W�B�M�V�F�T �H�J�W�F�O �C�Z ��������
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Liquids with a density other than 1 g/cm³

�*�G �U�I�F �M�J�R�V�J�E �U�P �C�F �U�S�B�O�T�Q�P�S�U�F�E �I�B�T �B �E�F�O�T�J�U�Z �P�U�I�F�S �U�I�B�O �� �H���D�N�Ž�
 �U�I�F�O �U�I�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H�T �J�O 
�U�I�F �U�B�C�M�F �B�C�P�W�F �T�I�P�V�M�E �C�F �N�V�M�U�J�Q�M�J�F�E �C�Z �U�I�F �G�B�D�U�P�S �H�J�W�F�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �U�P �P�C�U�B�J�O 
�E�J�Ë�F�S�F�O�U �T�V�Q�Q�P�S�U �T�Q�B�D�J�O�H�T��

Density of medium (g/cm³) Type of medium Factors for bracket spacing

1.00 �8�B�U�F�S 1.00
1.25
1.50
��������
2.00

�0�U�I�F�S �N�F�E�J�B  ��������
0.92
0.88
��������

�Ç �������� Gaseous media 1.30

COOL-FIT ABS Plus pipe

d (mm) Bracket spacing L (mm)

25 1550
32 1550
���� ��������
50 ��������
���� ��������
���� 1900
90 2050
110 2200
������ 2550
������ ��������
200 3050
225 3300
250 3300
280 ��������
315 3800
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4.6.3	 Bracket spacing for PE pipe

Liquids with a density of 1 g/cm³

d (mm) Bracket spacing L for SDR11 pipe (mm)

� 20 °C 30 °C 40 °C 50 °C 60 °C

���� 500 ������ ������ ������ 350
20 ������ 550 500 ������ ������
25 ������ ������ 550 550 500
32 ������ ������ ������ ������ 550
���� 900 850 ������ ������ ������
50 1050 1000 900 850 ������
���� 1200 1150 1050 1000 900
���� 1350 1300 1200 1100 1000
90 1500 �������� 1350 1250 1150
110 �������� �������� 1500 �������� 1300
125 �������� �������� �������� 1550 ��������
������ 1900 1850 �������� �������� 1500
������ 2050 1950 1850 �������� ��������
180 2150 2050 1950 1850 ��������
200 2300 2200 2100 2000 1900
225 �������� 2350 2250 2150 2050
250 �������� 2500 �������� 2300 2100
280 �������� �������� 2550 �������� 2200
315 2900 2800 �������� 2550 2350
355 3100 3000 2900 �������� 2550
������ 3300 3150 3050 2900 ��������
������ 3550 �������� 3300 3100 2900
500 3900 �������� 3500 3350 3100

�'�P�S �P�U�I�F�S �4�%�3 �W�B�M�V�F�T�
 �N�V�M�U�J�Q�M�Z �U�I�F �W�B�M�V�F�T �C�Z �U�I�F �G�P�M�M�P�X�J�O�H �G�B�D�U�P�S�T��
�q���4�%�3���� �V�O�E �4�%�3���������� �� ��������
�q���4�%�3�������� �� �� ��������

�5�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �N�B�Z �C�F �J�O�D�S�F�B�T�F�E �C�Z ���� �� �J�O �U�I�F �D�B�T�F �P�G �W�F�S�U�J�D�B�M 
�Q�J�Q�F �S�V�O�T�
 �J���F���
 �N�V�M�U�J�Q�M�Z �U�I�F �W�B�M�V�F�T �H�J�W�F�O �C�Z ��������

Liquids with a density other than 1 g/cm³

�*�G �U�I�F �M�J�R�V�J�E �U�P �C�F �U�S�B�O�T�Q�P�S�U�F�E �I�B�T �B �E�F�O�T�J�U�Z �P�U�I�F�S �U�I�B�O �� �H���D�N�Ž�
 �U�I�F�O �U�I�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H�T �J�O 
�U�I�F �U�B�C�M�F �B�C�P�W�F �T�I�P�V�M�E �C�F �N�V�M�U�J�Q�M�J�F�E �C�Z �U�I�F �G�B�D�U�P�S �H�J�W�F�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �U�P �P�C�U�B�J�O 
�E�J�Ë�F�S�F�O�U �T�V�Q�Q�P�S�U �T�Q�B�D�J�O�H�T��

Density of medium (g/cm³) Type of medium Factors for bracket spacing

1.00 �8�B�U�F�S 1.00
1.25
1.50
��������
2.00

�0�U�I�F�S �N�F�E�J�B  ��������
0.92
0.88
��������

�Ç �������� Gaseous media 1.30 for SDR11
�������� �G�P�S �4�%�3������
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4.6.4	 Bracket spacing for PP pipe

PP-H pipe for liquids with a density of 1 g/cm³

d (mm) Bracket spacing L for SDR11 pipe (mm)

� 20 °C 30 °C 40 °C 50 °C 60 °C 70 °C 80 °C

���� ������ ������ ������ ������ 550 525 500
20 ������ ������ ������ ������ ������ ������ 550
25 800 ������ ������ ������ ������ ������ ������
32 950 925 900 ������ 850 800 ������
���� 1100 �������� 1050 1000 950 925 ������
50 1250 1225 1200 1150 1100 1050 1000

���� �������� �������� �������� 1350 1300 1250 1200
���� 1550 1500 �������� �������� 1350 1300 1250
90 �������� �������� 1550 1500 �������� �������� 1350
110 1850 1800 �������� �������� �������� 1500 ��������
125 2000 1950 1900 1800 �������� �������� 1500
������ 2100 2050 2000 1900 1800 �������� ��������
������ 2250 2200 2100 2000 1900 1800 ��������

180 2350 2300 2200 2100 2000 1900 1800
200 2500 �������� 2300 2200 2100 2000 1900
225 �������� 2550 �������� 2350 2250 2150 2000
250 2800 �������� �������� 2500 �������� 2300 2150
280 2950 2850 �������� �������� 2550 �������� 2300
315 3150 3050 2950 2850 �������� �������� ��������
355 3350 3250 3150 3000 2850 �������� ��������
������ 3550 �������� 3350 3200 3050 2900 ��������
������ 3800 �������� �������� �������� 3300 3100 2950
500 �������� �������� 3850 �������� 3500 3350 3150

�'�P�S �P�U�I�F�S �4�%�3�T�
 �N�V�M�U�J�Q�M�Z �U�I�F �W�B�M�V�F�T �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �C�Z �U�I�F �G�P�M�M�P�X�J�O�H �G�B�D�U�P�S��
�q���4�%�3���� �B�O�E �4�%�3������������ ��������

�5�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �N�B�Z �C�F �J�O�D�S�F�B�T�F�E �C�Z ���� �� �J�O �U�I�F �D�B�T�F �P�G �W�F�S�U�J�D�B�M 
�Q�J�Q�F �S�V�O�T�
 �J���F�� �N�V�M�U�J�Q�M�Z �U�I�F �W�B�M�V�F�T �H�J�W�F�O �C�Z ��������

PP-H pipe for liquids with a density other than 1 g/cm³

�*�G �U�I�F �M�J�R�V�J�E �U�P �C�F �U�S�B�O�T�Q�P�S�U�F�E �I�B�T �B �E�F�O�T�J�U�Z �O�P�U �F�R�V�B�M �� �H���D�N�Ž�
 �U�I�F�O �U�I�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �J�O �U�I�F 
�U�B�C�M�F �B�C�P�W�F �T�I�P�V�M�E �C�F �N�V�M�U�J�Q�M�J�F�E �C�Z �U�I�F �G�B�D�U�P�S �H�J�W�F�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �U�P �P�C�U�B�J�O �E�J�Ë�F�S�F�O�U 
support spacings.

Density of medium (g/cm³) Type of medium Type of medium

1.00 �8�B�U�F�S 1.00
1.25
1.50
��������
2.00

�0�U�I�F�S �N�F�E�J�B ��������
0.92
0.88
��������

�Ç �������� Gaseous media 1.30 for SDR11
�������� �G�P�S �4�%�3�������� �B�O�E �4�%�3����
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PP-R pipe for liquids with a density of 1 g/cm³

d (mm) Bracket spacing L for SDR11 pipe (mm)

� 20 °C 30 °C 40 °C 50 °C 60 °C 70 °C 80 °C

���� 500 ������ ������ ������ ������ ������ ������
20 525 500 500 ������ ������ ������ ������
25 ������ ������ ������ 550 525 500 500
32 ������ ������ ������ ������ ������ ������ ������
���� 825 800 800 ������ ������ ������ ������
50 950 925 900 ������ 825 ������ ������

���� 1100 �������� 1050 1025 ������ 925 900
���� 1150 1150 1100 1050 1000 ������ 950
90 1250 1200 1150 1150 1100 1050 1000
110 �������� 1350 1300 1300 1200 1125 1050
125 1500 �������� �������� 1350 1300 1200 1150
������ �������� 1550 1500 �������� 1350 �������� 1200
������ �������� �������� �������� 1500 �������� 1350 1300

180 �������� �������� �������� �������� 1500 �������� 1350
200 1900 1800 �������� �������� �������� 1500 ��������
225 2000 1900 1850 �������� �������� �������� 1500
250 2100 2050 1950 1900 1800 �������� ��������
280 2950 2850 �������� �������� 2550 �������� 2300
315 2350 2300 2200 2150 2050 1950 1850
355 2500 �������� 2350 2250 2125 2050 1950
������ �������� �������� 2500 �������� �������� �������� 2050
������ 2850 �������� �������� �������� �������� 2325 2200
500 �������� 3000 �������� �������� �������� 2500 2350

�'�P�S �P�U�I�F�S �4�%�3�T�
 �N�V�M�U�J�Q�M�Z �U�I�F �W�B�M�V�F�T �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �C�Z �U�I�F �G�P�M�M�P�X�J�O�H �G�B�D�U�P�S��
�q���4�%�3���� �B�O�E �4�%�3���������� �� ��������

�5�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �N�B�Z �C�F �J�O�D�S�F�B�T�F�E �C�Z ���� �� �J�O �U�I�F �D�B�T�F �P�G �W�F�S�U�J�D�B�M 
�Q�J�Q�F �S�V�O�T�
 �J���F���
 �N�V�M�U�J�Q�M�Z �U�I�F �W�B�M�V�F�T �H�J�W�F�O �C�Z ��������

PP-R pipe for liquids with a density other than 1 g/cm³

�*�G �U�I�F �M�J�R�V�J�E �U�P �C�F �U�S�B�O�T�Q�P�S�U�F�E �I�B�T �B �E�F�O�T�J�U�Z �O�P�U �F�R�V�B�M �� �H���D�N�Ž�
 �U�I�F�O �U�I�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �J�O �U�I�F 
�U�B�C�M�F �B�C�P�W�F �T�I�P�V�M�E �C�F �N�V�M�U�J�Q�M�J�F�E �C�Z �U�I�F �G�B�D�U�P�S �H�J�W�F�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �U�P �P�C�U�B�J�O �E�J�Ë�F�S�F�O�U 
support spacings.

Density of medium (g/cm³) Type of medium Factors for bracket spacing

1.00 �8�B�U�F�S 1.00
1.25
1.50
��������
2.00

�0�U�I�F�S �N�F�E�J�B ��������
0.92
0.88
��������

�Ç �������� Gaseous media 1.30 for SDR11
�������� �G�P�S �4�%�3�������� �B�O�E �4�%�3����
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4.6.5	 Bracket spacing for PVC pipe

PVC-U pipe for liquids with a density of 1 g/cm³

d  (mm) DN  (Inch) Bracket spacings L for pipe SDR21 / S10 / PN10 (mm)

� 20 °C 30 °C 40 °C 50 °C 60 °C

���� �¹ 950 900 850 ������ ������
20 ½ 1100 1050 1000 900 ������
25 ¾ 1200 1150 1050 950 ������
32 1 1350 1300 1250 1100 900
���� 1¼ �������� �������� 1350 1250 1000
50 1½ �������� 1550 1500 �������� 1150
���� 2 1800 �������� �������� 1550 1300
���� 2½ 2000 1900 1850 �������� ��������

90 3 2200 2100 2000 1850 1550
110 �� �������� 2300 2250 2050 ��������
125 - 2550 �������� �������� 2200 1850
������ 5 �������� �������� 2500 2300 1950
������ �� 2900 2800 �������� 2500 2100
180 - 3100 2950 2850 �������� 2200
200 - 3250 3150 3000 2800 2350
225 8 �������� 3300 3200 2950 2500
250 - �������� 3500 3350 3100 ��������
280 10 �������� �������� 3550 3300 ��������
315 12 �������� 3900 �������� 3500 2950
355 ���� �������� �������� �������� �������� 3100
������ ���� �������� �������� �������� 3950 3300

�'�P�S �P�U�I�F�S �4�%�3 �B�O�E �1�/ �M�F�W�F�M�T�
 �U�I�F �W�B�M�V�F�T �N�V�T�U �C�F �N�V�M�U�J�Q�M�J�F�E �X�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �G�B�D�U�P�S�T��
�q���4�%�3���� �� �4���� �� �1�/���� �� ��������
�q���4�%�3�������� �� �4�������� �� �1�/���� �� ��������
�q���4�%�3�������� �� �4 ������ �� �1�/������ �� ��������
�q���4�%�3���� �� �4 �� �� �1�/������ �� ��������

�5�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �N�B�Z �C�F �J�O�D�S�F�B�T�F�E �C�Z ���� �� �J�O �U�I�F �D�B�T�F �P�G �W�F�S�U�J�D�B�M 
�Q�J�Q�F �S�V�O�T�
 �J���F�� �N�V�M�U�J�Q�M�Z �U�I�F �W�B�M�V�F�T �H�J�W�F�O �C�Z ��������

PVC-U pipe for liquids with a density other than 1 g/cm³

�*�G �U�I�F �M�J�R�V�J�E �U�P �C�F �U�S�B�O�T�Q�P�S�U�F�E �I�B�T �B �E�F�O�T�J�U�Z �P�U�I�F�S �U�I�B�O �� �H���D�N�Ž�
 �U�I�F�O �U�I�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H�T �J�O 
�U�I�F �U�B�C�M�F �B�C�P�W�F �T�I�P�V�M�E �C�F �N�V�M�U�J�Q�M�J�F�E �C�Z �U�I�F �G�B�D�U�P�S �H�J�W�F�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �U�P �P�C�U�B�J�O 
�E�J�Ë�F�S�F�O�U �T�V�Q�Q�P�S�U �T�Q�B�D�J�O�H�T��

Type of medium Type of medium Factors for bracket spacing

1.00 �8�B�U�F�S 1.00
1.25
1.50
��������
2.00

�0�U�I�F�S �N�F�E�J�B ��������
0.92
0.88
��������

�Ç �������� Gaseous media �������� �G�×�S �4�%�3�����
 �4�� �V�O�E �1�/����
�������� �G�×�S �4�%�3���������
 �4������ �V�O�E �1�/����
�������� �G�×�S �4�%�3�����
 �4�� �V�O�E �1�/����
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PVC-C pipe for liquids with a density of 1 g/cm³

d (mm) Bracket spacing L for pipe SDR21 / S10 / PN10 (mm)

� 20 °C 30 °C 40 °C 50 °C 60 °C 70 °C 80 °C

���� 1000 950 900 850 ������ ������ ������
20 1150 1100 1025 950 ������ ������ ������
25 1200 1150 1100 1000 900 800 ������
32 1350 1250 1200 1100 1000 900 800
���� 1500 �������� 1300 1250 1150 1050 900

50 �������� �������� 1500 �������� 1300 1200 1100
���� 1850 �������� �������� �������� 1500 1350 1250
���� 2050 1950 1850 �������� �������� 1500 1350
90 2250 2100 2000 1900 1800 �������� 1500
110 2500 2350 2200 2100 1950 1800 ��������
125 �������� 2500 2350 2250 2100 1950 ��������
������ 2800 �������� 2500 2350 2200 2050 1850

������ 3000 2850 �������� 2550 �������� 2200 2000
180 3150 3000 2850 �������� 2500 2300 2100
200 3350 3150 3000 2850 �������� �������� 2200
225 3550 3350 3200 3000 2800 �������� 2350
250 �������� 3550 3350 3150 3000 �������� 2500
280 3950 �������� 3550 3350 3150 2900 ��������
315 �������� �������� �������� 3550 3350 3050 2800
350 �������� �������� �������� 3800 3550 3250 2950
������ �������� �������� �������� �������� �������� �������� 3150

�'�P�S �P�U�I�F�S �4�%�3 �M�F�W�F�M�T�
 �U�I�F �W�B�M�V�F�T �N�V�T�U �C�F �N�V�M�U�J�Q�M�J�F�E �C�Z �U�I�F �G�P�M�M�P�X�J�O�H �G�B�D�U�P�S��
�q���4�%�3�������� �� �4������ �� �1�/������ �� ��������
�q���4�%�3���� �� �4�� �� �1�/������ �� ��������

�5�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �N�B�Z �C�F �J�O�D�S�F�B�T�F�E �C�Z ���� �� �J�O �U�I�F �D�B�T�F �P�G �W�F�S�U�J�D�B�M 
�Q�J�Q�F �S�V�O�T�
 �J���F���
 �N�V�M�U�J�Q�M�Z �U�I�F �W�B�M�V�F�T �H�J�W�F�O �C�Z ��������

PVC-C pipe for liquids with a density other than 1 g/cm³

�*�G �U�I�F �M�J�R�V�J�E �U�P �C�F �U�S�B�O�T�Q�P�S�U�F�E �I�B�T �B �E�F�O�T�J�U�Z �O�P�U �F�R�V�B�M �� �H���D�N�Ž�
 �U�I�F�O �U�I�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �J�O �U�I�F 
�U�B�C�M�F �B�C�P�W�F �T�I�P�V�M�E �C�F �N�V�M�U�J�Q�M�J�F�E �C�Z �U�I�F �G�B�D�U�P�S �H�J�W�F�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �U�P �P�C�U�B�J�O �E�J�Ë�F�S�F�O�U 
support spacings.

Density of medium (g/cm³) Type of medium Factors for bracket spacing

1.00 �8�B�U�F�S 1.00
1.25
1.50
��������
2.00

�0�U�I�F�S �N�F�E�J�B ��������
0.92
0.88
��������

�Ç �������� Gaseous media �������� �G�P�S �4�%�3�����
 �4�� �B�O�E �1�/����
�������� �G�P�S �4�%�3���������
 �4������ �B�O�E �1�/����
�������� �G�P�S �4�%�3�����
 �4�� �B�O�E �1�/����
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4.6.6	 Bracket spacing for PVDF pipe

Liquids with a density of 1 g/cm³

d (mm) Bracket spacings L for pipe PN16 / SDR21 (mm)

� 20 °C 30 °C 40 °C 50 °C 60 °C 70 °C 80 °C 100 °C 120 °C 140 °C

���� ������ ������ ������ ������ ������ 550 500 ������ ������ 300
20 850 800 ������ ������ ������ ������ ������ 500 ������ ������
25 950 900 850 800 ������ ������ ������ ������ 500 ������
32 1100 1050 1000 950 900 850 800 ������ ������ 500
���� 1200 1150 1100 1050 1000 950 900 ������ ������ 550
50 �������� 1350 1300 1200 1150 1100 1000 900 ������ ������

d (mm) Bracket spacings L for pipe PN10 / SDR33 (mm)

� 20 °C 30 °C 40 °C 50 °C 60 °C 70 °C 80 °C 100 °C 120 °C 140 °C

���� �������� 1350 1300 1250 1200 1150 1100 950 800 ������
���� 1500 �������� �������� 1350 1300 1250 1200 1050 850 ������
90 �������� 1550 1500 �������� �������� 1350 1300 1100 950 850
110 1800 �������� �������� �������� 1550 1500 �������� 1250 1100 950
125 1900 1850 1800 �������� �������� �������� 1500 1350 1200 1000
������ 2000 1950 1900 1800 �������� �������� �������� �������� 1250 1050
������ 2150 2100 2050 1950 1850 1800 �������� 1550 1350 1150
180 2300 2200 2150 2050 1950 1900 1800 �������� �������� 1200
200 �������� 2350 2250 2150 2100 2000 1900 �������� 1500 1300
225 2550 2500 �������� 2300 2200 2100 2000 1800 �������� ��������
250 �������� �������� 2500 �������� 2300 2200 2100 1900 �������� 1500
280 2850 �������� �������� 2550 �������� 2350 2250 2000 1800 ��������
315 3000 2950 2850 �������� �������� 2500 �������� 2150 1900 ��������
355 3200 3100 3000 2850 �������� �������� 2500 2250 2000 ��������
������ �������� 3300 3200 3050 2950 2800 �������� �������� 2100 1800
������ �������� 3550 �������� 3300 3200 3000 2850 �������� 2250 1900

�'�P�S �P�U�I�F�S �1�/ �B�O�E �4�%�3 �M�F�W�F�M�T�
 �U�I�F �W�B�M�V�F�T �J�O �U�I�F �U�B�C�M�F �B�C�P�W�F �	�E�J�B�N�F�U�F�S �È �E�����
 �N�V�T�U �C�F 
�N�V�M�U�J�Q�M�J�F�E �C�Z �U�I�F �G�P�M�M�P�X�J�O�H �G�B�D�U�P�S�T��
�q���1�/���� �� �4�%�3������ ����������

�1�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �G�P�S �M�J�O�F�T �S�V�O�O�J�O�H �W�F�S�U�J�D�B�M�M�Z �D�B�O �C�F �J�O�D�S�F�B�T�F�E �C�Z ���� �� �X�J�U�I �S�F�T�Q�F�D�U �U�P �U�I�F 
�W�B�M�V�F�T �J�O �U�I�F �U�B�C�M�F�
 �J���F���
 �U�B�C�M�F �W�B�M�V�F�T �N�V�M�U�J�Q�M�J�F�E �C�Z ��������

Liquids with a density other than 1 g/cm³

�*�G �U�I�F �M�J�R�V�J�E �U�P �C�F �U�S�B�O�T�Q�P�S�U�F�E �I�B�T �B �E�F�O�T�J�U�Z �O�P�U �F�R�V�B�M �� �H���D�N�Ž�
 �U�I�F�O �U�I�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �J�O �U�I�F 
�U�B�C�M�F �B�C�P�W�F �T�I�P�V�M�E �C�F �N�V�M�U�J�Q�M�J�F�E �C�Z �U�I�F �G�B�D�U�P�S �H�J�W�F�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �U�P �P�C�U�B�J�O �E�J�Ë�F�S�F�O�U 
support spacings.

Density of medium (g/cm³) Type of medium Factors for bracket spacing

1.00 �8�B�U�F�S 1.00
1.25
1.50
��������
2.00

�0�U�I�F�S �N�F�E�J�B ��������
0.92
0.88
��������

�Ç �������� Gaseous media �������� �G�×�S �4�%�3���� �V�O�E �1�/����
�������� �G�×�S �4�%�3���� �V�O�E �1�/����
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4.6.7	 Bracket spacing for plastic pipe in carriers

�$�P�O�U�J�O�V�P�V�T �T�V�Q�Q�P�S�U �N�B�Z �C�F �N�P�S�F �F�D�P�O�P�N�J�D�B�M �B�O�E �Q�S�B�D�U�J�D�B�C�M�F �U�I�B�O �Q�J�Q�F �C�S�B�D�L�F�U�T �G�P�S 
�I�P�S�J�[�P�O�U�B�M �P�S �W�F�S�U�J�D�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �F�T�Q�F�D�J�B�M�M�Z �G�P�S �T�N�B�M�M �E�J�B�N�F�U�F�S �Q�J�Q�F �B�O�E �J�O �B�S�F�B�T �X�J�U�I 
high temperatures.

�*�O �P�S�E�F�S �U�P �B�W�P�J�E �J�O�B�E�N�J�T�T�J�C�M�F �M�P�B�E�J�O�H�T �P�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �F�O�T�V�S�F �E�V�S�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O �U�I�B�U 
�U�I�F �D�B�S�S�J�F�S�T �J�O �U�I�F �Q�J�Q�F �C�S�B�D�L�F�U�T �P�W�F�S�M�B�Q��

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �J�O�E�J�D�B�U�F�T �U�I�F �T�V�Q�Q�P�S�U �T�Q�B�D�J�O�H�T �X�I�F�O �V�T�J�O�H �D�B�S�S�J�F�S�T�� �5�I�F�T�F �W�B�M�V�F�T �B�Q�Q�M�Z 
regardless of the type of pipe material or the temperature.

d (mm) Support spacing when using carriers (mm)

���� ��������

20 ��������
25 1900
32 2000
���� 2150
50 2300
���� 2500
���� ��������
90 ��������
110 2900

Carriers, diameter (d) matched 
to pipe diameter, length (L) of 
carrier
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4.7	 Internal pressure and leak test

4.7.1	 Introduction to pressure testing

Overview of the di�erent testing methods

Testing method Internal pressure test Leak test

Medium �8�B�U�F�S Gas1) �$�P�N�Q�S�F�T�T�F�E �B�J�S1) �(�B�T���B�J�S �	�P�J�M���G�S�F�F�
�(�B�T���B�J�S �	�P�J�M���G�S�F�F�

�5�Z�Q�F Incompressible �$�P�N�Q�S�F�T�T�J�C�M�F�$�P�N�Q�S�F�T�T�J�C�M�F�$�P�N�Q�S�F�T�T�J�C�M�F�$�P�N�Q�S�F�T�T�J�C�M�F
�5�F�T�U �Q�S�F�T�T�V�S�F 
�	�P�W�F�S�Q�S�F�T�T�V�S�F�


Pp (perm) or
�������� �q �1 p (perm)

�0�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F
+ 2 bar

�0�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F
+ 2 bar

0.5 bar 1.5 bar

�)�B�[�B�S�E �Q�P�U�F�O�U�J�B�M
during pressure 
test

�-�P�X High High �-�P�X Medium

Material �"�M�M �Q�M�B�T�U�J�D�T�"�#�4�
 �1�& �1�#�
 �1�& �"�M�M �Q�M�B�T�U�J�D�T�"�#�4

�*�O�G�P�S�N�B�U�J�W�F �W�B�M�V�F�)�J�H�I�� 
Proof of resistance to 
pressure including 
tightness against test 
medium

�)�J�H�I�� 
Proof of resistance to 
pressure including 
tightness against test 
medium

�)�J�H�I�� 
Proof of resistance to 
pressure including 
tightness against test 
medium

�-�P�X Medium

1)�� �0�C�T�F�S�W�F �U�I�F �B�Q�Q�M�J�D�B�C�M�F �T�B�G�F�U�Z �Q�S�F�D�B�V�U�J�P�O�T�� �.�P�S�F �J�O�G�P�S�N�B�U�J�P�O �J�T �B�W�B�J�M�B�C�M�F �J�O �%�7�4 ������������ 
addendum 2.

�" �O�V�N�C�F�S �P�G �J�O�U�F�S�O�B�U�J�P�O�B�M �B�O�E �O�B�U�J�P�O�B�M �T�U�B�O�E�B�S�E�T �B�O�E �H�V�J�E�F�M�J�O�F�T �B�S�F �B�W�B�J�M�B�C�M�F �G�P�S �M�F�B�L �B�O�E 
�Q�S�F�T�T�V�S�F �U�F�T�U�T�� �5�I�F�S�F�G�P�S�F�
 �J�U �J�T �P�G�U�F�O �O�P�U �F�B�T�Z �U�P �Ì�O�E �U�I�F �B�Q�Q�M�J�D�B�C�M�F �U�F�T�U �Q�S�P�D�F�E�V�S�F �B�O�E �G�P�S 
�F�Y�B�N�Q�M�F �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F��

�5�I�F �Q�V�S�Q�P�T�F �P�G �B �Q�S�F�T�T�V�S�F �U�F�T�U �J�T��
�q���&�O�T�V�S�F �U�I�F �S�F�T�J�T�U�B�O�D�F �U�P �Q�S�F�T�T�V�S�F �P�G �U�I�F �Q�J�Q�F�M�J�O�F�
 �B�O�E
�q���4�I�P�X �U�I�F �M�F�B�L���U�J�H�I�U�O�F�T�T �B�H�B�J�O�T�U �U�I�F �U�F�T�U �N�F�E�J�V�N

�6�T�V�B�M�M�Z�
 �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U �J�T �E�P�O�F �B�T �B �X�B�U�F�S �Q�S�F�T�T�V�S�F �U�F�T�U �B�O�E �P�O�M�Z �J�O �F�Y�D�F�Q�U�J�P�O�B�M 
�D�B�T�F�T �	�V�O�E�F�S �D�P�O�T�J�E�F�S�B�U�J�P�O �P�G �T�Q�F�D�J�B�M �T�B�G�F�U�Z �Q�S�F�D�B�V�U�J�P�O�T�
 �B�T �B �H�B�T �Q�S�F�T�T�V�S�F �U�F�T�U �X�J�U�I �B�J�S �P�S 
nitrogen.

�5�I�F �G�P�M�M�P�X�J�O�H �D�P�N�Q�B�S�J�T�P�O �B�U�U�F�N�Q�U�T �U�P �Q�P�J�O�U �P�V�U �U�I�F �E�J�Ë�F�S�F�O�D�F �C�F�U�X�F�F�O �X�B�U�F�S �B�O�E �B�J�S �B�T �B �U�F�T�U 
�N�F�E�J�V�N��

�8�B�U�F�S �J�T �B�O �J�O�D�P�N�Q�S�F�T�T�J�C�M�F �N�F�E�J�V�N�
 �J���F�� �T�F�U�U�J�O�H �B �� �N �1�7�%�' �Q�J�Q�F �X�J�U�I �B �E�J�B�N�F�U�F�S �P�G 
�E������ �V�O�E�F�S �B �Q�S�F�T�T�V�S�F �P�G �� �C�B�S �S�F�T�V�M�U�T �J�O �B�O �F�O�F�S�H�Z �P�G �B�Q�Q�S�P�Y�� �� �K�P�V�M�F�� �*�O �D�P�O�U�S�B�T�U�
 �B�J�S �J�T 
�B �D�P�N�Q�S�F�T�T�J�C�M�F �N�F�E�J�V�N�� �5�I�F �T�B�N�F �Q�J�Q�F �X�J�U�I �U�F�T�U �Q�S�F�T�T�V�S�F �P�G �� �C�B�S �B�M�S�F�B�E�Z �T�U�P�S�F�T �B�O 
�F�O�F�S�H�Z �P�G ���
������ �K�P�V�M�F�� �*�G �U�I�F�S�F �X�F�S�F �B �G�B�J�M�V�S�F �E�V�S�J�O�H �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U�
 �U�I�F 
�X�B�U�F�S���Ì�M�M�F�E �Q�J�Q�F �X�P�V�M�E �K�V�N�Q �V�Q �������� �N�
 �U�I�F �B�J�S���Ì�M�M�F�E �Q�J�Q�F ������ �N��

Fracture behavior of plastics

�*�O �D�B�T�F �P�G �B �G�B�J�M�V�S�F�
 �U�I�F�S�N�P�Q�M�B�T�U�J�D �N�B�U�F�S�J�B�M�T �T�I�P�X �E�J�Ë�F�S�F�O�U �C�F�I�B�W�J�P�S�T�� �)�F�O�D�F�
 �1�& �B�O�E �1�# 
�F�Y�I�J�C�J�U �B �E�V�D�U�J�M�F �C�F�I�B�W�J�P�S �	�B�O�E �"�#�4 �T�M�J�H�I�U�M�Z �M�P�X�F�S�
�
 �T�P �U�I�B�U �C�S�J�U�U�M�F �G�S�B�D�U�V�S�F �D�B�O�O�P�U �P�D�D�V�S��

�/�F�W�F�S�U�I�F�M�F�T�T�
 �U�I�F �G�P�M�M�P�X�J�O�H �T�B�G�F�U�Z �Q�S�F�D�B�V�U�J�P�O�T �N�V�T�U �C�F �U�B�L�F�O �J�O�U�P �D�P�O�T�J�E�F�S�B�U�J�P�O �E�V�S�J�O�H �U�I�F 
�J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U�� �"�T �N�F�O�U�J�P�O�F�E �C�F�G�P�S�F�
 �U�I�F �Q�S�F�T�T�V�S�F �U�F�T�U �J�T �U�I�F �Ì�S�T�U �M�P�B�E�J�O�H �Q�M�B�D�F�E �P�O 
�U�I�F �Q�J�Q�F�M�J�O�F �B�O�E �J�T �J�O�U�F�O�E�F�E �U�P �V�O�D�P�W�F�S �B�O�Z �F�Y�J�T�U�J�O�H �Q�S�P�D�F�T�T�J�O�H �G�B�V�M�U�T �	�F���H�� �J�O�T�V�Î�D�J�F�O�U 
fusioning).

�(�B�T �M�F�B�L���U�J�H�I�U�O�F�T�T �D�B�O�O�P�U �C�F �E�F�N�P�O�T�U�S�B�U�F�E �C�Z �B �X�B�U�F�S �Q�S�F�T�T�V�S�F �U�F�T�U�
 �O�P�U �F�W�F�O �X�J�U�I �J�O�D�S�F�B�T�F�E 
�U�F�T�U �Q�S�F�T�T�V�S�F��
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Installation

4.7.2	 Internal pressure test with water or a similar incompressible 
test medium

Overview

�5�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U �J�T �E�P�O�F �X�I�F�O �J�O�T�U�B�M�M�B�U�J�P�O �X�P�S�L �I�B�T �C�F�F�O �D�P�N�Q�M�F�U�F�E �B�O�E 
�Q�S�F�T�V�Q�Q�P�T�F�T �B�O �P�Q�F�S�B�U�J�P�O�B�M �Q�J�Q�F�M�J�O�F �P�S �P�Q�F�S�B�U�J�P�O�B�M �U�F�T�U �T�F�D�U�J�P�O�T�� �5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �M�P�B�E �J�T 
�J�O�U�F�O�E�F�E �U�P �G�V�S�O�J�T�I �F�Y�Q�F�S�J�N�F�O�U�B�M �Q�S�P�P�G �P�G �P�Q�F�S�B�U�J�P�O�B�M �T�B�G�F�U�Z�� �5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �O�P�U �C�B�T�F�E 
�P�O �U�I�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�
 �C�V�U �S�B�U�I�F�S �P�O �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �M�P�B�E �D�B�Q�B�D�J�U�Z�
 �C�B�T�F�E �P�O �U�I�F 
�Q�J�Q�F �X�B�M�M �U�I�J�D�L�O�F�T�T��

�"�E�E�F�O�E�V�N �� �P�G �%�7�4 ������������ �G�P�S�N�T �U�I�F �C�B�T�J�T �G�P�S �U�I�F �G�P�M�M�P�X�J�O�H �J�O�G�P�S�N�B�U�J�P�O�� �5�I�J�T �S�F�Q�M�B�D�F�T �U�I�F 
�E�B�U�B �J�O �%�7�4 ������������ �F�O�U�J�S�F�M�Z�� �5�I�F �N�P�E�J�Ì�D�B�U�J�P�O�T �C�F�D�B�N�F �O�F�D�F�T�T�B�S�Z �C�F�D�B�V�T�F �U�I�F �S�F�G�F�S�F�O�D�F 
�W�B�M�V�F ���O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �	�1�/�
�� �J�T �C�F�J�O�H �V�T�F�E �M�F�T�T �B�O�E �M�F�T�T �U�P �E�F�U�F�S�N�J�O�F �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F 
�	�������{�Y �1�/�
 �P�S ������ �Y �1�/�
 �B�O�E �J�T �C�F�J�O�H �S�F�Q�M�B�D�F�E �C�Z �4�%�3�� �*�O �B�E�E�J�U�J�P�O�
 �B �T�I�P�S�U���U�F�S�N �P�W�F�S�M�P�B�E �P�S �F�W�F�O 
�B �S�F�E�V�D�U�J�P�O �J�O �U�I�F �T�F�S�W�J�D�F �M�J�G�F �D�B�O �P�D�D�V�S �J�G �U�I�F �Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F �5�3 �� ���� �‹�$ �J�T �F�Y�D�F�F�E�F�E �C�Z 
�N�P�S�F �U�I�B�O �� �‹�$ �J�O �U�I�F �D�P�V�S�T�F �P�G �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U �C�B�T�F�E �P�O �U�I�F �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F��

�5�F�T�U �Q�S�F�T�T�V�S�F�T �B�S�F�
 �U�I�F�S�F�G�P�S�F�
 �E�F�U�F�S�N�J�O�F�E �J�O �S�F�M�B�U�J�P�O �U�P �4�%�3 �B�O�E �U�I�F �Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F�� 
�5�I�F ���������I �W�B�M�V�F �G�S�P�N �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �E�J�B�H�S�B�N �J�T �V�T�F�E �G�P�S �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F��

Test parameters

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �Q�S�P�W�J�E�F�T �S�F�D�P�N�N�F�O�E�F�E �N�F�U�I�P�E�T �G�P�S �Q�F�S�G�P�S�N�J�O�H �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F 
test.

Object Pre-test Main test

�5�F�T�U �Q�S�F�T�T�V�S�F pp (depends on the 
�Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �U�I�F 
permissible test pressure of the 
�C�V�J�M�U���J�O �D�P�N�Q�P�O�F�O�U�T�
 �T�F�F �U�I�F �T�F�D�U�J�P�O 
���%�F�U�F�S�N�J�O�J�O�H �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F���


�Ç �1p (perm) �Ç �������� �1p (perm)

�5�F�T�U �E�V�S�B�U�J�P�O �	�E�F�Q�F�O�E�T �P�O �U�I�F �M�F�O�H�U�I 
of the pipeline sections)

�- �Ç ������ �N�� �� �I
������ �N �� �- �Ç ������ �N�� �� �I

�- �Ç ������ �N�� �� �I
������ �N ���- �Ç ������ �N�� �� �I

�$�I�F�D�L�T �E�V�S�J�O�H �U�I�F �U�F�T�U �	�U�F�T�U �Q�S�F�T�T�V�S�F 
and temperature progression must 
be recorded)

�"�U �M�F�B�T�U �� �D�I�F�D�L�T�
 
�E�J�T�U�S�J�C�V�U�F�E �P�W�F�S �U�I�F �U�F�T�U 
�E�V�S�B�U�J�P�O �X�J�U�I �S�F�T�U�P�S�J�O�H 
the test pressure

�"�U �M�F�B�T�U �� �D�I�F�D�L�T�
 
�E�J�T�U�S�J�C�V�U�F�E �P�W�F�S �U�I�F �U�F�T�U 
�E�V�S�B�U�J�P�O �X�J�U�I�P�V�U �S�F�T�U�P�S�J�O�H 
the test pressure

Pre-test

�5�I�F �Q�S�F���U�F�T�U �T�F�S�W�F�T �U�P �Q�S�F�Q�B�S�F �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�P�S �U�I�F �B�D�U�V�B�M �U�F�T�U �	�N�B�J�O �U�F�T�U�
�� �*�O �U�I�F �D�P�V�S�T�F 
�P�G �Q�S�F���U�F�T�U�J�O�H�
 �B �U�F�O�T�J�P�O���F�Y�Q�B�O�T�J�P�O �F�R�V�J�M�J�C�S�J�V�N �J�O �S�F�M�B�U�J�P�O �U�P �B�O �J�O�D�S�F�B�T�F �J�O �W�P�M�V�N�F �X�J�M�M 
�E�F�W�F�M�P�Q �J�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�� �" �N�B�U�F�S�J�B�M���S�F�M�B�U�F�E �E�S�P�Q �J�O �Q�S�F�T�T�V�S�F �X�J�M�M �P�D�D�V�S �X�I�J�D�I �X�J�M�M 
�S�F�R�V�J�S�F �S�F�Q�F�B�U�F�E �Q�V�N�Q�J�O�H �U�P �S�F�T�U�P�S�F �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �B�O�E �B�M�T�P �G�S�F�R�V�F�O�U�M�Z �B �S�F���U�J�H�I�U�F�O�J�O�H �P�G 
�U�I�F �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O �C�P�M�U�T��

�5�I�F �H�V�J�E�F�M�J�O�F�T �G�P�S �B�O �F�Y�Q�B�O�T�J�P�O���S�F�M�B�U�F�E �Q�S�F�T�T�V�S�F �E�F�D�S�F�B�T�F �J�O �Q�J�Q�F �B�S�F��

Material Pressure drop (bar/h)

�1�7�$���6 0.5
�1�7�$���$ 0.5
�"�#�4 ������
PP 0.8
PE 1.2
PB ������
�1�7�%�' 0.8

Main test

�*�O �U�I�F �D�P�O�U�F�Y�U �P�G �U�I�F �N�B�J�O �U�F�T�U�
 �B �N�V�D�I �T�N�B�M�M�F�S �E�S�P�Q �J�O �Q�S�F�T�T�V�S�F �D�B�O �C�F �F�Y�Q�F�D�U�F�E �B�U �D�P�O�T�U�B�O�U 
�Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F�T �T�P �U�I�B�U �J�U �J�T �O�P�U �O�F�D�F�T�T�B�S�Z �U�P �Q�V�N�Q �B�H�B�J�O�� �5�I�F �D�I�F�D�L�T �D�B�O �G�P�D�V�T 
�Q�S�J�N�B�S�J�M�Z �P�O �M�F�B�L �E�F�U�F�D�U�J�P�O �B�U �U�I�F �Í�B�O�H�F �K�P�J�O�U�T �B�O�E �B�O�Z �Q�P�T�J�U�J�P�O �D�I�B�O�H�F�T �P�G �U�I�F �Q�J�Q�F��
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Observe if using compensators

�*�G �U�I�F �Q�J�Q�F�M�J�O�F �U�P �C�F �U�F�T�U�F�E �D�P�O�U�B�J�O�T �D�P�N�Q�F�O�T�B�U�P�S�T�
 �J�U �I�B�T �B�O �J�O�Í�V�F�O�D�F �P�O �U�I�F �F�Y�Q�F�D�U�F�E �B�Y�J�B�M 
�G�P�S�D�F�T �P�O �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T �P�G �U�I�F �Q�J�Q�F�M�J�O�F�� �#�F�D�B�V�T�F �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �I�J�H�I�F�S �U�I�B�O �U�I�F 
�P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�
 �U�I�F �B�Y�J�B�M �G�P�S�D�F�T �P�O �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T �J�O�D�S�F�B�T�F �Q�S�P�Q�P�S�U�J�P�O�B�U�F�M�Z�� �5�I�J�T �I�B�T �U�P 
�C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �X�I�F�O �E�F�T�J�H�O�J�O�H �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T��

Observe if using valves

�8�I�F�O �V�T�J�O�H �B �W�B�M�W�F �B�U �U�I�F �F�O�E �P�G �B �Q�J�Q�F�M�J�O�F �	�F�O�E �P�S �Ì�O�B�M �W�B�M�W�F�
�
 �U�I�F �W�B�M�W�F �B�O�E �U�I�F �Q�J�Q�F �F�O�E 
�T�I�P�V�M�E �C�F �D�M�P�T�F�E �C�Z �B �E�V�N�N�Z �Í�B�O�H�F �P�S �D�B�Q�� �5�I�J�T �Q�S�F�W�F�O�U�T �B�O �J�O�B�E�W�F�S�U�F�O�U �P�Q�F�O�J�O�H �P�G �U�I�F �W�B�M�W�F 
�B�O�E �F�Y�J�U �P�G �U�I�F �N�F�E�J�V�N �P�S �B�O�Z �Q�P�M�M�V�U�J�P�O �P�G �U�I�F �J�O�T�J�E�F �P�G �U�I�F �W�B�M�W�F��

4.7.3	 Filling the pipeline

�#�F�G�P�S�F �T�U�B�S�U�J�O�H �X�J�U�I �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U�
 �U�I�F �G�P�M�M�P�X�J�O�H �Q�P�J�O�U�T �N�V�T�U �C�F �D�I�F�D�L�F�E��
�q���8�B�T �J�O�T�U�B�M�M�B�U�J�P�O �E�P�O�F �B�D�D�P�S�E�J�O�H �U�P �U�I�F �B�W�B�J�M�B�C�M�F �Q�M�B�O�T� 
�q���"�M�M �Q�S�F�T�T�V�S�F �S�F�M�J�F�G �E�F�W�J�D�F�T �B�O�E �Í�B�Q �U�S�B�Q�T �N�P�V�O�U�F�E �J�O �U�I�F �Í�P�X �E�J�S�F�D�U�J�P�O� 
�q���"�M�M �F�O�E �W�B�M�W�F�T �T�I�V�U� 
�q���7�B�M�W�F�T �J�O �G�S�P�O�U �P�G �P�U�I�F�S �E�F�W�J�D�F�T �B�S�F �T�I�V�U �U�P �Q�S�P�U�F�D�U �B�H�B�J�O�T�U �Q�S�F�T�T�V�S�F� 
�q���7�J�T�V�B�M �J�O�T�Q�F�D�U�J�P�O �P�G �B�M�M �K�P�J�O�U�T�
 �Q�V�N�Q�T�
 �N�F�B�T�V�S�F�N�F�O�U �E�F�W�J�D�F�T �B�O�E �U�B�O�L�T� 
�q���)�B�T �U�I�F �X�B�J�U�J�O�H �Q�F�S�J�P�E �B�G�U�F�S �U�I�F �M�B�T�U �G�V�T�J�P�O���D�F�N�F�O�U�J�O�H �C�F�F�O �P�C�T�F�S�W�F�E� 

�/�P�X �U�I�F �Q�J�Q�F�M�J�O�F �D�B�O �C�F �Ì�M�M�F�E �G�S�P�N �U�I�F �H�F�P�E�F�U�J�D �M�P�X�F�T�U �Q�P�J�O�U�� �4�Q�F�D�J�B�M �B�U�U�F�O�U�J�P�O �T�I�P�V�M�E �C�F 
�H�J�W�F�O �U�P �U�I�F �B�J�S �W�F�O�U�� �*�G �Q�P�T�T�J�C�M�F�
 �W�F�O�U�T �T�I�P�V�M�E �C�F �Q�S�P�W�J�E�F�E �B�U �B�M�M �U�I�F �I�J�H�I �Q�P�J�O�U�T �P�G �U�I�F �Q�J�Q�F�M�J�O�F 
�B�O�E �U�I�F�T�F �T�I�P�V�M�E �C�F �P�Q�F�O �X�I�F�O �Ì�M�M�J�O�H �U�I�F �T�Z�T�U�F�N�� �'�M�V�T�I�J�O�H �W�F�M�P�D�J�U�Z �T�I�P�V�M�E �C�F �B�U �M�F�B�T�U �� �N���T��

�3�F�G�F�S�F�O�D�F �W�B�M�V�F�T �G�P�S �U�I�F �Ì�M�M�J�O�H �W�P�M�V�N�F �B�S�F �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �C�F�M�P�X��

DN (mm) V (l/s) DN (mm) V (l/s)

�Ç ���� 0.15 250 2.0
100 0.3 300 3.0
150 ������ ������ ������
200 1.5 500 �� ������

�"�E�F�R�V�B�U�F �U�J�N�F �T�I�P�V�M�E �C�F �B�M�M�P�X�F�E �C�F�U�X�F�F�O �Ì�M�M�J�O�H �B�O�E �U�F�T�U�J�O�H �U�I�F �Q�J�Q�F�M�J�O�F�
 �T�P �U�I�B�U �U�I�F �B�J�S 
�D�P�O�U�B�J�O�F�E �J�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�B�O �F�T�D�B�Q�F �W�J�B �U�I�F �W�F�O�U�T�� �B�Q�Q�S�P�Y�� �� �� ���� �I�
 �E�F�Q�F�O�E�J�O�H �P�O �U�I�F 
nominal diameter.
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Applying the test pressure

�5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �B�Q�Q�M�J�F�E �B�D�D�P�S�E�J�O�H �U�P �U�I�F �E�J�B�H�S�B�N�� �)�F�S�F �J�U �J�T �J�N�Q�P�S�U�B�O�U �U�I�B�U �U�I�F �Q�S�F�T�T�V�S�F 
�J�O�D�S�F�B�T�F �S�B�U�F �E�P�F�T �O�P�U �D�B�V�T�F �B�O�Z �X�B�U�F�S �I�B�N�N�F�S�J�O�H��

Determining the test pressure

�5�I�F �Q�F�S�N�J�T�T�J�C�M�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �D�B�M�D�V�M�B�U�F�E �B�D�D�P�S�E�J�O�H �U�P �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

Pp(zul) = �
20 ��� v(T, 100 h)

Sp � AG�
1

SDR�

�V�W�	�5�
 ������ �I�
 �� �-�P�O�H���U�F�S�N �D�S�F�F�Q �T�U�S�F�O�H�U�I �G�P�S �Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F  �5R���	�C�F�J �U �� ������ �I�

Sp	 Minimum safety factor for long-term creep strength
�"G�� �1�S�P�D�F�T�T�J�O�H �P�S �H�F�P�N�F�U�S�Z���T�Q�F�D�J�Ì�D �G�B�D�U�P�S �U�I�B�U �S�F�E�V�D�F�T �U�I�F �B�M�M�P�X�B�C�M�F �U�F�T�U �Q�S�F�T�T�V�S�F
�5R�� �1�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F�� �B�W�F�S�B�H�F �W�B�M�V�F �P�G �U�F�T�U �N�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �Q�J�Q�F 

surface temperature

Material Sp Minimum safety factor (ISO 12162)

�"�#�4 ������
�1�&�����
 �1�&������ 1.25
PP-H 1.8
PP-R ������
�1�7�$���6�
 �1�7�$���$ 2.5
�1�7�%�' ������

�: �� �5�F�T�U �Q�S�F�T�T�V�S�F �	���

�9 �� �5�J�N�F �G�P�S �Q�S�F�T�T�V�S�F �J�O�D�S�F�B�T�F 

(min)
1) 	 Pressure increase rate up 

to DN100 mm
2) 	 Range of pressure increase 

�S�B�U�F�T �C�F�U�X�F�F�O �%�/������ �B�O�E 
�%�/������ �N�N

���
 �� �7�B�M�V�F�T �G�P�S �Q�S�F�T�T�V�S�F 
increase rate DN500 and 
�H�S�F�B�U�F�S �J�T�� ���������%�/ 
�	�C�B�S������ �N�J�O�
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To make things easier, the permissible test pressures can be taken directly 
from the following diagrams.

P	 Permissible test pressure (bar)
�5�� �1�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F �	�‹�$�


Checks during testing

�5�I�F �G�P�M�M�P�X�J�O�H �N�F�B�T�V�S�F�N�F�O�U �W�B�M�V�F�T �N�V�T�U �C�F �S�F�D�P�S�E�F�E �D�P�O�T�J�T�U�F�O�U�M�Z �E�V�S�J�O�H �U�F�T�U�J�O�H��
�q���*�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �B�U �U�I�F �B�C�T�P�M�V�U�F �M�P�X�F�T�U �Q�P�J�O�U �P�G �U�I�F �Q�J�Q�F�M�J�O�F
�q��Medium and ambient temperature
�q���8�B�U�F�S �W�P�M�V�N�F �J�O�Q�V�U
�q���8�B�U�F�S �W�P�M�V�N�F �P�V�U�Q�V�U
�q��Pressure drop rates
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4.7.4	 Internal pressure test and leak-tightness test of ABS piping 
systems with gas/air as test medium (compressible medium)

Overview

�6�T�V�B�M�M�Z �U�I�F �Q�S�F�T�T�V�S�F �U�F�T�U �J�T �E�P�O�F �B�T �B �X�B�U�F�S �Q�S�F�T�T�V�S�F �U�F�T�U �B�O�E �P�O�M�Z �J�O �F�Y�D�F�Q�U�J�P�O�B�M �D�B�T�F�T 
�	�V�O�E�F�S �D�P�O�T�J�E�F�S�B�U�J�P�O �P�G �T�Q�F�D�J�B�M �T�B�G�F�U�Z �Q�S�F�D�B�V�U�J�P�O�T�
 �B�T �B �H�B�T �Q�S�F�T�T�V�S�F �U�F�T�U �X�J�U�I �B�J�S �P�S �O�J�U�S�P�H�F�O��

Compensators

�*�G �U�I�F �Q�J�Q�F�M�J�O�F �U�P �C�F �U�F�T�U�F�E �D�P�O�U�B�J�O�T �D�P�N�Q�F�O�T�B�U�P�S�T�
 �J�U �I�B�T �B�O �J�O�Í�V�F�O�D�F �P�O �U�I�F �F�Y�Q�F�D�U�F�E �B�Y�J�B�M 
�G�P�S�D�F�T �P�O �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T �P�G �U�I�F �Q�J�Q�F�M�J�O�F�� �#�F�D�B�V�T�F �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �I�J�H�I�F�S �U�I�B�O �U�I�F 
�P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�
 �U�I�F �B�Y�J�B�M �G�P�S�D�F�T �P�O �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T �J�O�D�S�F�B�T�F �Q�S�P�Q�P�S�U�J�P�O�B�U�F�M�Z�� �5�I�J�T �I�B�T �U�P 
�C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �X�I�F�O �E�F�T�J�H�O�J�O�H �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T��

Valves

�8�I�F�O �V�T�J�O�H �B �W�B�M�W�F �B�U �U�I�F �F�O�E �P�G �B �Q�J�Q�F�M�J�O�F �	�F�O�E �P�S �Ì�O�B�M �W�B�M�W�F�
�
 �U�I�F �W�B�M�W�F �B�O�E �U�I�F �Q�J�Q�F �F�O�E 
�T�I�P�V�M�E �C�F �D�M�P�T�F�E �C�Z �B �E�V�N�N�Z �Í�B�O�H�F �P�S �D�B�Q�� �5�I�J�T �Q�S�F�W�F�O�U�T �B�O �J�O�B�E�W�F�S�U�F�O�U �P�Q�F�O�J�O�H �P�G �U�I�F �W�B�M�W�F 
�B�O�E �F�Y�J�U �P�G �U�I�F �N�F�E�J�V�N �P�S �B�O�Z �Q�P�M�M�V�U�J�P�O �P�G �U�I�F �J�O�T�J�E�F �P�G �U�I�F �W�B�M�W�F��

Minimum waiting times for the internal pressure test

�#�F�G�P�S�F �D�B�S�S�Z�J�O�H �P�V�U �U�I�F �Q�S�F�T�T�V�S�F �U�F�T�U�
 �P�C�T�F�S�W�F �U�I�F �N�J�O�J�N�V�N �X�B�J�U�J�O�H �U�J�N�F�T �B�D�D�P�S�E�J�O�H �U�P �U�I�F 
�G�P�M�M�P�X�J�O�H �U�B�C�M�F��

Ambient temperature Waiting time

���� �� ���� �‹�$ �.�J�O�� ���� �I�P�V�S�T

Performing the internal pressure test

�5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �T�I�B�M�M �C�F �M�F�B�T�U �� �C�B�S �I�J�H�I�F�S �U�I�B�O �U�I�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�
 �C�V�U �T�I�B�M�M �O�P�U 
�F�Y�D�F�F�E �U�I�F �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �1�/ �P�G �U�I�F �J�O�T�U�B�M�M�F�E �Q�J�Q�J�O�H �T�Z�T�U�F�N�� �"�O�Z �D�P�N�Q�P�O�F�O�U�T �X�J�U�I �B �M�P�X�F�S 
�1�/ �U�I�B�O �U�I�F �S�F�T�U �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �I�B�W�F �U�P �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U�� �5�I�F �U�F�T�U �U�F�N�Q�F�S�B�U�V�S�F 
�T�I�B�M�M �C�F �C�F�U�X�F�F�O ���� �B�O�E ���� �‹�$��

�5�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�V�T�U �C�F �G�S�F�F �G�S�P�N �B�O�Z �H�S�F�B�T�F �P�S �Q�B�J�O�U��

�0�O�M�Z �P�J�M���G�S�F�F �B�J�S �P�S �J�O�F�S�U �H�B�T�F�T �T�V�D�I �B�T �O�J�U�S�P�H�F�O �T�I�P�V�M�E �C�F �V�T�F�E �B�T �U�I�F �U�F�T�U �N�F�E�J�V�N�� �/�P 
�S�F�G�S�J�H�F�S�B�O�U �H�B�T�F�T�
 �T�V�D�I �B�T �3�����
 �N�B�Z �C�F �V�T�F�E��

�0�O�D�F �U�I�F �Q�S�F�T�T�V�S�F �J�O �U�I�F �T�Z�T�U�F�N �I�B�T �T�U�B�C�J�M�J�[�F�E�
 �I�P�M�E �U�I�F �Q�J�Q�F�M�J�O�F �V�O�E�F�S �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �G�P�S 
�B�U �M�F�B�T�U ���� �N�J�O�V�U�F�T�� �*�G �B �E�S�P�Q �J�O �Q�S�F�T�T�V�S�F �J�T �P�C�T�F�S�W�F�E�
 �J�O�T�Q�F�D�U �B�M�M �U�I�F �K�P�J�O�U�T�
 �Í�B�O�H�F�T�
 �F�U�D�� �G�P�S 
�M�F�B�L�T �V�T�J�O�H �B �G�P�B�N���C�V�J�M�E�J�O�H �B�H�F�O�U�� �" �T�P�B�Q �T�P�M�V�U�J�P�O �X�I�J�D�I �D�B�O �C�F �S�F�N�P�W�F�E �T�J�N�Q�M�Z �X�J�U�I �X�B�U�F�S 
after the test is recommended.

 Commercial leak detection sprays can cause stress cracks in plastics. If these sprays 
are used, remove any residues after testing.

 The leak-tightness of valves against gases is not representative of the leak-tightness 
of valves against a liquid. Therefore, if a GF�Piping Systems valve shows a leak during 
internal pressure testing with a gas, it is recommended to reduce the pressure to  
1.5 bar and re-inspect the valves.

Leak-tightness test with gas/air

�5�P �D�I�F�D�L �U�I�F �M�F�B�L���U�J�H�I�U�O�F�T�T �T�I�P�S�U�M�Z �B�G�U�F�S �J�O�T�U�B�M�M�B�U�J�P�O�
 �B �U�F�T�U �Q�S�F�T�T�V�S�F �P�G �V�Q �U�P ������ �C�B�S �X�J�U�I �B 
�N�J�O�J�N�V�N �X�B�J�U�J�O�H �U�J�N�F �P�G �� �I�P�V�S�T �B�G�U�F�S �U�I�F �M�B�T�U �D�F�N�F�O�U�J�O�H �B�Q�Q�M�J�F�T��
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4.7.5	 Internal pressure test of compressed-air piping systems

Overview

�'�P�S �Q�S�B�D�U�J�D�B�M �S�F�B�T�P�O�T�
 �U�I�J�T �U�F�T�U�J�O�H �J�T �E�P�O�F �X�J�U�I �D�P�N�Q�S�F�T�T�F�E �B�J�S�� �5�I�F �Q�S�F�T�T�V�S�F �U�F�T�U �G�P�M�M�P�X�T 
�%�7�(�8 �( �������� �5�I�F �Q�S�F�T�T�V�S�F �U�F�T�U �G�P�S �Q�J�Q�F�M�J�O�F �M�F�O�H�U�I�T �M�F�T�T �U�I�B�O ������ �N �V�T�J�O�H �B�J�S �"�� �C�B�T�F�E �P�O 
�W�J�T�V�B�M �J�O�T�Q�F�D�U�J�P�O �J�T �E�F�T�D�S�J�C�F�E �C�F�M�P�X�� �.�P�S�F �E�F�U�B�J�M�T �B�S�F �B�W�B�J�M�B�C�M�F �J�O �U�I�F �%�7�(�8 �H�V�J�E�F�M�J�O�F��

 Compressible media like compressed air under internal pressure. 

In case of failure: life-threatening danger during internal pressure testing due to 
explosive escape of the medium.

J�J �5�I�F �B�S�F�B �B�S�P�V�O�E �U�I�F �Q�J�Q�F�M�J�O�F �V�O�E�F�S �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �U�P �C�F �D�M�F�B�S�M�Z �S�F�T�U�S�J�D�U�F�E �G�P�S 
�B�D�D�F�T�T �P�O�M�Z �C�Z �Q�F�S�T�P�O�T �B�T�T�J�H�O�F�E �X�J�U�I �U�I�F �U�F�T�U�J�O�H��

J�J �3�F�R�V�J�S�F�E �D�P�O�U�S�P�M �F�R�V�J�Q�N�F�O�U �J�T �U�P �C�F �Q�M�B�D�F�E �B�U �B �T�B�G�F �E�J�T�U�B�O�D�F��
J�J �5�I�F �U�F�T�U�J�O�H �T�I�P�V�M�E �C�F �U�J�N�F�E �T�P �U�I�B�U �U�I�F�S�F �B�S�F �B�T �G�F�X �Q�F�S�T�P�O�T �B�T �Q�P�T�T�J�C�M�F �J�O �U�I�F 
�J�N�N�F�E�J�B�U�F �C�M�P�D�L�F�E���P�Ë �B�S�F�B��

J�J �"�E�E�J�U�J�P�O�B�M �T�J�H�O�T �	�F���H�� �%�P �/�P�U �&�O�U�F�S �P�S �8�B�S�O�J�O�H�� �(�B�T �Q�S�F�T�T�V�S�F �U�F�T�U�T���
 �T�I�P�V�M�E �C�F �Q�M�B�D�F�E 
�Q�B�S�U�J�D�V�M�B�S�M�Z �B�U �U�I�F �F�O�U�S�B�O�D�F�T �U�P �U�I�F �I�B�[�B�S�E �B�S�F�B�� �*�G �O�F�D�F�T�T�B�S�Z�
 �Q�F�S�T�P�O�T �J�O 
neighboring buildings should be informed.

Testing procedure

�5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �T�I�B�M�M �C�F �M�F�B�T�U �� �C�B�S �I�J�H�I�F�S �U�I�B�O �U�I�F �Q�F�S�N�J�T�T�J�C�M�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�� �*�G �U�I�J�T 
�J�T �O�P�U �Q�P�T�T�J�C�M�F �C�F�D�B�V�T�F �P�G �J�O�T�V�Î�D�J�F�O�U �D�P�N�Q�S�F�T�T�P�S �P�V�U�Q�V�U�
 �U�I�F�O �U�I�F �N�B�Y�J�N�V�N �D�P�N�Q�S�F�T�T�P�S 
pressure shall be used.

�5�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�V�T�U �C�F �G�S�F�F �G�S�P�N �B�O�Z �H�S�F�B�T�F �P�S �Q�B�J�O�U��

�5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �B�Q�Q�M�J�F�E �U�P �U�I�F �J�O�T�U�B�M�M�F�E �Q�J�Q�F�M�J�O�F �X�J�U�I �B �N�B�Y�J�N�V�N �J�O�D�S�F�B�T�F �J�O �Q�S�F�T�T�V�S�F �P�G 
�� �C�B�S���N�J�O �	�S�J�T�L �P�G �X�B�U�F�S �I�B�N�N�F�S���
�� �)�P�M�E �U�I�F �Q�J�Q�F�M�J�O�F �V�O�E�F�S �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �V�O�U�J�M �B�M�M 
�D�P�O�O�F�D�U�J�P�O �Q�B�S�U�T �P�G �U�I�F �Q�J�Q�F�M�J�O�F �M�J�L�F �Í�B�O�H�F�T�
 �V�O�J�P�O�T�
 �W�B�M�W�F�T�
 �F�U�D�� �B�S�F �J�O�T�Q�F�D�U�F�E �G�P�S �U�J�H�I�U�O�F�T�T 
�V�T�J�O�H �B �G�P�B�N���C�V�J�M�E�J�O�H �B�H�F�O�U�� �" �T�P�B�Q �T�P�M�V�U�J�P�O�
 �X�I�J�D�I �D�B�O �C�F �S�F�N�P�W�F�E �T�J�N�Q�M�Z �X�J�U�I �X�B�U�F�S �B�G�U�F�S 
�U�I�F �U�F�T�U�
 �J�T �C�F�T�U�� �*�U �J�T �S�F�D�P�N�N�F�O�E�F�E �U�P �T�V�C�T�F�R�V�F�O�U�M�Z �S�F�E�V�D�F �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �U�P �� �C�B�S �B�O�E 
repeat the test using a foam-building agent.

Leak test with gas as test medium (compressible medium) and maximum 
test pressure of 0.5 bar

�*�G �J�U �J�T �O�P�U �Q�P�T�T�J�C�M�F �U�P �E�P �B�O �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U �X�J�U�I �X�B�U�F�S �	�F���H���
 �Q�J�Q�F�M�J�O�F �N�V�T�U �C�F �L�F�Q�U �E�S�Z�
�
 
�B �M�F�B�L �U�F�T�U �D�B�O �C�F �D�B�S�S�J�F�E �P�V�U �X�J�U�I �T�M�J�H�I�U �P�W�F�S�Q�S�F�T�T�V�S�F�� �'�P�S �T�B�G�F�U�Z �S�F�B�T�P�O�T�
 �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F 
�N�V�T�U �U�I�F�O �C�F �M�J�N�J�U�F�E �U�P �N�B�Y�J�N�V�N ������ �C�B�S �P�W�F�S�Q�S�F�T�T�V�S�F�� �%�V�S�J�O�H �U�I�F �M�F�B�L �U�F�T�U�
 �B�M�M �K�P�J�O�U�T �N�V�T�U 
�C�F �T�Q�S�B�Z�F�E �X�J�U�I �B �G�P�B�N���C�V�J�M�E�J�O�H �B�H�F�O�U �B�O�E �D�I�F�D�L�F�E�� �" �T�P�B�Q �T�P�M�V�U�J�P�O�
 �X�I�J�D�I �D�B�O �C�F �S�F�N�P�W�F�E 
�T�J�N�Q�M�Z �X�J�U�I �X�B�U�F�S �B�G�U�F�S �U�I�F �U�F�T�U�
 �J�T �C�F�T�U�� �4�J�O�D�F �U�I�F �F�Î�D�J�F�O�D�Z �P�G �U�I�F �M�F�B�L �U�F�T�U �J�T �T�J�H�O�J�Ì�D�B�O�U�M�Z 
�M�J�N�J�U�F�E �E�V�F �U�P �U�I�F �M�P�X �M�P�B�E�
 �J�U �J�T �S�F�D�P�N�N�F�O�E�F�E �U�P �V�T�F �J�U �Q�S�F�G�F�S�B�C�M�Z �G�P�S �T�Z�T�U�F�N�T �X�J�U�I �P�Q�F�S�B�U�J�O�H 
�Q�S�F�T�T�V�S�F�T �C�F�M�P�X ������ �C�B�S��
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Installation

4.8	 Modi�cations, repairs, commissioning

4.8.1	 Modi�cations and repairs

�5�I�F �G�P�M�M�P�X�J�O�H �T�B�G�F�U�Z �N�F�B�T�V�S�F�T �B�S�F �U�P �C�F �P�C�T�F�S�W�F�E �X�I�F�O �N�P�E�J�G�Z�J�O�H �P�S �S�F�Q�B�J�S�J�O�H �Q�J�Q�J�O�H 
�T�Z�T�U�F�N�T��
�q���8�F�B�S �Q�S�P�U�F�D�U�J�W�F �D�M�P�U�I�J�O�H
�q���%�S�B�J�O �U�I�F �S�F�T�Q�F�D�U�J�W�F �Q�J�Q�F�M�J�O�F �T�F�D�U�J�P�O �D�P�N�Q�M�F�U�F�M�Z
�q��Rinse the pipe section
�q��Protect against dripping
�q���$�M�F�B�O �B�O�E �E�S�Z �U�I�F �K�P�J�O�U�T
�q���1�F�S�G�P�S�N �U�I�F �U�B�T�L�T �C�Z �U�S�B�J�O�F�E �Q�F�S�T�P�O�O�F�M

�.�P�E�J�Ì�D�B�U�J�P�O�T �B�O�E �S�F�Q�B�J�S�T �U�P �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �N�V�T�U �O�P�U �D�B�V�T�F �N�F�D�I�B�O�J�D�B�M �X�F�B�L�F�O�J�O�H �P�G �U�I�F 
piping system.

�5�P �F�O�T�V�S�F �U�I�F �P�Q�F�S�B�U�J�P�O�B�M �T�B�G�F�U�Z �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�P�M�M�P�X�J�O�H �B �N�P�E�J�Ì�D�B�U�J�P�O �P�S �B �S�F�Q�B�J�S�
 �B�O 
internal pressure test should be done.

4.8.2	 Commissioning

�8�I�F�O �Q�V�U�U�J�O�H �B �Q�J�Q�F�M�J�O�F �J�O�U�P �P�Q�F�S�B�U�J�P�O �G�P�S �U�I�F �Ì�S�T�U �U�J�N�F�
 �J�U �J�T �O�P�U �P�O�M�Z �Q�M�B�D�F�E �V�O�E�F�S �J�O�U�F�S�O�B�M 
�Q�S�F�T�T�V�S�F �M�P�B�E�
 �C�V�U �B�M�T�P �V�O�E�F�S �U�F�N�Q�F�S�B�U�V�S�F �F�Ë�F�D�U�� �5�I�F �U�I�F�S�N�B�M �T�U�S�F�T�T �P�S �F�Y�Q�B�O�T�J�P�O�T �X�F�S�F �O�P�U 
simulated during testing.

�8�F �S�F�D�P�N�N�F�O�E �B�O �J�O�J�U�J�B�M �J�O�T�Q�F�D�U�J�P�O �B�U �U�I�F �F�B�S�M�J�F�T�U �� �E�B�Z�T�
 �B�U �U�I�F �M�B�U�F�T�U �� �E�B�Z�T�
 �B�G�U�F�S 
commissioning and recording the results.

�5�I�F �D�I�F�D�L�T �E�V�S�J�O�H �U�I�F �J�O�T�Q�F�D�U�J�P�O �T�I�B�M�M �D�P�W�F�S �U�I�F �G�P�M�M�P�X�J�O�H �J�U�F�N�T��
�q���7�J�T�V�B�M �J�O�T�Q�F�D�U�J�P�O
�q���'�M�B�O�H�F �K�P�J�O�U�T�
 �V�O�J�P�O�T�
 �W�B�M�W�F�T �	�M�F�B�L���Q�S�P�P�G�

�q���$�P�O�E�J�U�J�P�O �B�O�E �G�V�O�D�U�J�P�O �P�G �T�B�G�F�U�Z �B�O�E �M�F�B�L �E�F�U�F�D�U�J�P�O �F�R�V�J�Q�N�F�O�U

�5�I�F �S�F�N�B�J�O�J�O�H �J�O�T�Q�F�D�U�J�P�O�T �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�
 �U�P�H�F�U�I�F�S �X�J�U�I �U�I�F �H�F�O�F�S�B�M �D�I�F�D�L�T�
 �T�I�B�M�M �C�F 
performed by the operating personnel according to the operating instructions.
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Design and Installation�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

5	 Jointing technology – Mechanical, 
cementing and welding

5.1	 Mechanical joints

5.1.1	 Overview

�0�G �U�I�F �N�B�O�Z �E�J�W�F�S�T�F �T�P�M�V�U�J�P�O�T �P�Ë�F�S�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �G�P�S �N�F�D�I�B�O�J�D�B�M �K�P�J�O�U�T�
 �U�I�F 
�G�P�M�M�P�X�J�O�H �U�B�C�M�F �P�Ë�F�S�T �J�O�G�P�S�N�B�U�J�P�O �P�O �U�I�F �D�P�O�W�F�O�U�J�P�O�B�M �N�F�U�I�P�E�T �V�T�F�E �J�O �J�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H 
�T�Z�T�U�F�N �D�P�O�T�U�S�V�D�U�J�P�O��

Figure Connection type Gasket Connection of plastic with

Flange connection �0���S�J�O�H Plastic or metal
�1�S�P�Ì�M�F �T�F�B�M
�)�J�H�I �1�V�S�J�U�Z �H�B�T�L�F�U

�6�O�J�P�O �0���S�J�O�H �1�M�B�T�U�J�D �	�T�B�N�F �P�S �E�J�Ë�F�S�F�O�U 
materials)

�"�E�B�Q�U�P�S �V�O�J�P�O �0���S�J�O�H Metal 

�"�E�B�Q�U�P�S �Q�J�Q�F �Ì�U�U�J�O�H�1�5�'�& �U�B�Q�F Plastic or metal

�5�I�S�F�B�E �T�F�B�M�J�O�H �D�P�S�E

�5�I�S�F�B�E�F�E �Ì�U�U�J�O�H�1�5�'�& �U�B�Q�F �1�M�B�T�U�J�D �	�T�B�N�F �P�S �E�J�Ë�F�S�F�O�U 
materials)�5�I�S�F�B�E �T�F�B�M�J�O�H �D�P�S�E

Hose connection - Hose

�7�J�D�U�B�V�M�J�D�‰ �B�E�B�Q�U�P�SLip seal Steel

SYGEF Plus 
sanitary adaptor

Special seal Stainless steel

�6�O�J�W�F�S�T�B�M �D�P�V�Q�M�J�O�HSpecial seal Plastic or metal

Overview of mechanical 
connections
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�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

Thread types

�5�I�F �G�P�M�M�P�X�J�O�H �U�I�S�F�B�E �U�Z�Q�F�T �B�S�F �V�T�F�E��

Designation of the 
thread

Standard Description Application

Rp �*�4�0 �������

�&�/ ��������������

�1�B�S�B�M�M�F�M �J�O�U�F�S�O�B�M �U�I�S�F�B�E�
 
�X�I�F�S�F �Q�S�F�T�T�V�S�F���U�J�H�I�U �K�P�J�O�U�T 
are made on the threads

�5�S�B�O�T�J�U�J�P�O�B�M �B�O�E 
�U�I�S�F�B�E�F�E �Ì�U�U�J�O�H�T�

Malleable cast iron 
�Ì�U�U�J�O�H�T

Rc �*�4�0 �������

�&�/ ��������������

�5�B�Q�F�S�F�E �J�O�U�F�S�O�B�M �U�I�S�F�B�E�
 
�X�I�F�S�F �Q�S�F�T�T�V�S�F���U�J�H�I�U �K�P�J�O�U�T 
are made on the threads

JIS connections

R �*�4�0 �������

�&�/ ��������������

�5�B�Q�F�S�F�E �N�B�M�F �U�I�S�F�B�E�
 �X�I�F�S�F 
pressure-tight joints are 
made on the threads

�5�S�B�O�T�J�U�J�P�O�B�M �B�O�E 
�U�I�S�F�B�E�F�E �Ì�U�U�J�O�H�T�

Steel pipe

G �*�4�0 ���������� Parallel internal or male 
�U�I�S�F�B�E�T�
 �X�I�F�S�F �Q�S�F�T�T�V�S�F��
tight joints are not made on 
�U�I�F �U�I�S�F�B�E�T�
 �E�J�N�F�O�T�J�P�O �V�Q �U�P 
�B�O�E �J�O�D�M�V�E�J�O�H ���o

�6�O�J�P�O�T �	�X�J�U�I �D�P�V�Q�M�J�O�H 
nut)

�/�1�5 �� �/�B�U�J�P�O�B�M 
�	�"�N�F�S�J�D�B�O 
Standard) Pipe 
�5�B�Q�F�S

�"�4�5�. �' �������� �5�B�Q�F�S�F�E �J�O�U�F�S�O�B�M �P�S �N�B�M�F 
�U�I�S�F�B�E�T�
 �X�I�F�S�F �Q�S�F�T�T�V�S�F��
tight joints are made on the 
threads

�5�S�B�O�T�J�U�J�P�O�B�M �B�O�E 
�U�I�S�F�B�E�F�E �Ì�U�U�J�O�H�T

�"�D�N�F �U�I�S�F�B�ESpecial thread Fastening thread for unions 
�N�B�E�F �P�G �"�#�4�
 �1�7�$���6 �B�O�E 
�1�7�$���$ �E�����
 �E���� �B�O�E �E������

�6�O�J�P�O�T

Buttress thread Special thread Fastening thread for unions 
�N�B�E�F �P�G �1�&�
 �1�1 �B�O�E �1�7�%�' 
�E�����
 �E���� �B�O�E �E������

�6�O�J�P�O�T

5.1.2	 Flange connections

�'�M�B�O�H�F�T �X�J�U�I �T�V�Î�D�J�F�O�U �U�I�F�S�N�B�M �B�O�E �N�F�D�I�B�O�J�D�B�M �T�U�B�C�J�M�J�U�Z �N�V�T�U �C�F �V�T�F�E�� �5�I�F �E�J�Ë�F�S�F�O�U �Í�B�O�H�F 
�U�Z�Q�F�T �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �G�V�M�Ì�M�M �U�I�F�T�F �S�F�R�V�J�S�F�N�F�O�U�T�� �5�I�F �H�B�T�L�F�U �E�J�N�F�O�T�J�P�O�T �N�V�T�U �N�B�U�D�I 
�U�I�F �P�V�U�F�S �B�O�E �J�O�O�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �Í�B�O�H�F �B�E�B�Q�U�F�S �P�S �W�B�M�W�F �F�O�E�� �%�J�Ë�F�S�F�O�D�F�T �C�F�U�X�F�F�O �U�I�F 
�J�O�O�F�S �E�J�B�N�F�U�F�S�T �P�G �H�B�T�L�F�U �B�O�E �Í�B�O�H�F �U�I�B�U �B�S�F �H�S�F�B�U�F�S �U�I�B�O ���� �N�N �N�B�Z �S�F�T�V�M�U �J�O 
�N�B�M�G�V�O�D�U�J�P�O�J�O�H �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T��

� � Pipe
� � Bolt
� � �8�B�T�I�F�S
� � Flange
� � �7�B�M�W�F �F�O�E���Í�B�O�H�F �B�E�B�Q�U�F�S
� � Flange seal
� � Nut
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 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

Comparison of �ange connections

Flange connection Properties

�1�1���7 �Í�B�O�H�F �q���$�P�S�S�P�T�J�P�O���G�S�F�F �B�M�M���Q�M�B�T�U�J�D �Í�B�O�H�F �N�B�E�F �P�G �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �1�1���(�'���� 
�	�Ì�C�F�S���H�M�B�T�T �S�F�J�O�G�P�S�D�F�E�


�q��High chemical resistance (hydrolysis-resistant)
�q���.�B�Y�J�N�V�N �Q�P�T�T�J�C�M�F �C�S�F�B�L �S�F�T�J�T�U�B�O�D�F �E�V�F �U�P �F�M�B�T�U�J�D�J�U�Z �	�E�F�G�P�S�N�T �J�G �J�U 

is tightened too much)
�q���6�T�F �G�P�S �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�T �V�Q �U�P ���� �‹�$
�q���5�I�F �U�F�N�Q�F�S�B�U�V�S�F �P�G �U�I�F �N�F�E�J�V�N �J�T �S�F�T�U�S�J�D�U�F�E �C�Z �U�I�F �N�B�U�F�S�J�B�M �P�G �U�I�F 

�Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N �	�"�#�4�
 �1�7�$���6�
 �1�7�$���$�
 �1�1 �P�S �1�&�

�q���'�P�S �1�7�%�' �V�Q �U�P ������ �‹�$ �N�F�E�J�B �U�F�N�Q�F�S�B�U�V�S�F�
 �U�I�F �B�N�C�J�F�O�U 

�U�F�N�Q�F�S�B�U�V�S�F �J�T �M�J�N�J�U�F�E �U�P �B�U �N�P�T�U ���� �‹�$
�q���6�7���T�U�B�C�J�M�J�[�F�E
�q���8�J�U�I �J�O�U�F�H�S�B�U�F�E �C�P�M�U���Ì�Y�J�O�H
�q���4�F�M�G���D�F�O�U�F�S�J�O�H �B�J�E �G�P�S �U�I�F �Í�B�O�H�F�T �P�O �U�I�F �Í�B�O�H�F �B�E�B�Q�U�F�S
�q���4�Z�N�N�F�U�S�J�D �E�F�T�J�H�O �B�M�M�P�X�T �B�T�T�F�N�C�M�Z �P�O �F�J�U�I�F�S �T�J�E�F�� �" ���S�F�W�F�S�T�F�� 

�J�O�T�U�B�M�M�B�U�J�P�O �J�T �O�F�W�F�S �Q�P�T�T�J�C�M�F�� �"�M�M �J�N�Q�P�S�U�B�O�U �J�O�G�P�S�N�B�U�J�P�O �J�T �S�F�B�E�B�C�M�F
�q���7���H�S�P�P�W�F �	�Q�B�U�F�O�U�F�E�

�q���&�W�F�O �E�J�T�U�S�J�C�V�U�J�P�O �P�G �G�P�S�D�F�T �B�D�S�P�T�T �U�I�F �Í�B�O�H�F �	�Q�S�F�T�F�S�W�F�T �M�J�G�F 

�F�Y�Q�F�D�U�B�O�D�Z �P�G �D�P�N�Q�P�O�F�O�U�T�

�q���4�V�Q�Q�P�S�U�T �B �M�P�O�H�F�S���M�B�T�U�J�O�H �U�P�S�R�V�F �G�P�S �B �T�B�G�F �K�P�J�O�U

�1�1 �T�U�F�F�M �Í�B�O�H�F�q���7�F�S�Z �S�P�C�V�T�U �B�O�E �T�U�J�Ë �E�V�F �U�P �U�I�F �T�U�F�F�M �J�O�M�B�Z
�q���$�P�S�S�P�T�J�P�O���G�S�F�F �Q�M�B�T�U�J�D �Í�B�O�H�F �N�B�E�F �P�G �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �1�1���(�'���� 

�	�Ì�C�F�S���H�M�B�T�T �S�F�J�O�G�P�S�D�F�E�
 �X�J�U�I �T�U�F�F�M �J�O�M�B�Z
�q��High chemical resistance (hydrolysis-resistant)
�q���.�B�Y�J�N�V�N �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F ���� �‹�$
�q���6�7���T�U�B�C�J�M�J�[�F�E

�1�7�$ �Í�B�O�H�F �q���1�7�$���6 �Í�B�O�H�F�T �N�B�Z �C�F �V�T�F�E �B�T �M�P�O�H �B�T �U�I�F �Í�P�X �N�F�E�J�V�N �P�S �U�I�F 
�B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F �E�P�F�T �O�P�U �F�Y�D�F�F�E �B �U�F�N�Q�F�S�B�U�V�S�F �P�G ���� �‹�$��

�q���"�U �I�J�H�I�F�S �U�F�N�Q�F�S�B�U�V�S�F�T�
 �U�I�F �Í�B�O�H�F�T �D�P�V�M�E �E�J�T�U�P�S�U �P�W�F�S �U�J�N�F��
�q���"�U �U�F�N�Q�F�S�B�U�V�S�F�T �B�C�P�W�F ���� �‹�$�
 �Í�B�O�H�F�T �X�J�U�I �T�V�Î�D�J�F�O�U �U�I�F�S�N�B�M �B�O�E 

�N�F�D�I�B�O�J�D�B�M �T�U�B�C�J�M�J�U�Z �N�V�T�U �C�F �V�T�F�E�� �5�I�F�T�F �S�F�R�V�J�S�F�N�F�O�U�T �B�S�F �N�F�U �C�Z 
�U�I�F �1�1���7 �B�O�E �1�1 �T�U�F�F�M �Í�B�O�H�F�T �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T��

�#�M�J�O�E �Í�B�O�H�F �q���$�P�N�C�J�O�B�U�J�P�O �P�G �B �C�B�D�L�J�O�H �Í�B�O�H�F �B�O�E �B�O �F�O�E �C�M�B�O�L�� �5�I�F �F�O�E �C�M�B�O�L�T 
�B�S�F �B�W�B�J�M�B�C�M�F �J�O �1�1���) �B�O�E �1�& �N�B�U�F�S�J�B�M�T��

�q���$�P�N�C�J�O�F�T �F�O�E �C�M�B�O�L�T �J�O �U�I�F �E�J�N�F�O�T�J�P�O�T �E���� �U�P �E������ �X�J�U�I �U�I�F �1�1���7 
�C�B�D�L�J�O�H �Í�B�O�H�F�� 

�q���5�I�F �E�J�N�F�O�T�J�P�O�T �E������ �U�P �E������ �B�S�F �D�P�N�C�J�O�F�E �X�J�U�I �B �C�B�D�L�J�O�H �Í�B�O�H�F 
�N�B�E�F �P�G �1�1 �X�J�U�I �T�U�F�F�M �J�O�M�B�Z��

�q���8�J�U�I �U�I�F �C�M�B�O�L�J�O�H �Í�B�O�H�F �T�F�U�
 �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�B�O �C�F �D�M�P�T�F�E �P�Ë 
using the same material.

�q���*�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �F�Y�U�F�O�E�F�E�
 �U�I�F �C�B�D�L�J�O�H �Í�B�O�H�F �D�B�O �C�F �V�T�F�E 
�B�H�B�J�O�
 �D�V�U�U�J�O�H �E�P�X�O �P�O �B�E�E�J�U�J�P�O�B�M �D�P�T�U�T��

�q��Suitable for pressure piping
�q���&�B�T�Z �B�T�T�F�N�C�M�Z �P�G �U�I�F �C�M�B�O�L �Í�B�O�H�F �T�F�U�� �5�I�F �F�O�E �C�M�B�O�L �J�T �D�F�O�U�F�S�F�E 

�P�O �U�I�F �J�O�O�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �C�B�D�L�J�O�H �Í�B�O�H�F��
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�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

Creating �ange connections

�8�I�F�O �N�B�L�J�O�H �B �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�
 �U�I�F �G�P�M�M�P�X�J�O�H �Q�P�J�O�U�T �I�B�W�F �U�P �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U��

Usage information

�#�B�D�L�J�O�H �Í�B�O�H�F�T �B�S�F �J�E�F�O�U�J�Ì�F�E �X�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �Q�J�D�U�P�H�S�B�N�T �P�G �U�I�F �V�T�B�C�M�F �Í�B�O�H�F�T��

�4�P�D�L�F�U �G�V�T�J�P�O  Butt fusion

Orientation of bolts beyond the two main axes
�q���'�P�S �I�P�S�J�[�P�O�U�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �U�I�F �P�S�J�F�O�U�B�U�J�P�O �T�I�P�X�O �P�G �U�I�F �C�P�M�U�T �C�F�Z�P�O�E �U�I�F �N�B�J�O �B�Y�F�T 

�	�T�F�F �U�I�F �G�P�M�M�P�X�J�O�H �Ì�H�V�S�F�
 �J�T �Q�S�F�G�F�S�S�F�E �T�J�O�D�F �Q�P�T�T�J�C�M�F �M�F�B�L�T �B�U �U�I�F �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O �E�P �O�P�U 
cause the medium to run directly onto the bolts.

�q���'�M�B�O�H�F �B�E�B�Q�U�F�S�
 �W�B�M�W�F �F�O�E �P�S �Ì�Y�F�E �Í�B�O�H�F�
 �H�B�T�L�F�U�
 �B�T �X�F�M�M �B�T �C�B�D�L�J�O�H �Í�B�O�H�F�
 �N�V�T�U �C�F 
�B�M�J�H�O�F�E �D�F�O�U�F�S�F�E �P�O �U�I�F �Q�J�Q�F �B�Y�J�T��

�q���#�F�G�P�S�F �Q�S�F���U�J�H�I�U�F�O�J�O�H �U�I�F �C�P�M�U�T�
 �U�I�F �K�P�J�O�U�J�O�H �G�B�D�F�T �N�V�T�U �C�F �Í�V�T�I �X�J�U�I �F�B�D�I �P�U�I�F�S �B�O�E �N�V�T�U 
�Ì�U �U�J�H�I�U�M�Z �B�H�B�J�O�T�U �U�I�F �H�B�T�L�F�U�� �1�V�M�M�J�O�H �C�B�E�M�Z �B�M�J�H�O�F�E �Í�B�O�H�F�T �U�P�H�F�U�I�F�S �X�J�U�I�J�O �U�I�F �Í�B�O�H�F 
�D�P�O�O�F�D�U�J�P�O �N�V�T�U �U�P �C�F �T�U�S�J�D�U�M�Z �B�W�P�J�E�F�E �C�F�D�B�V�T�F �P�G �U�I�F �S�F�T�V�M�U�J�O�H �U�F�O�T�J�M�F �T�U�S�F�T�T��

Selecting and handling bolts
�q���5�I�F �M�F�O�H�U�I �P�G �U�I�F �C�P�M�U�T �T�I�P�V�M�E �C�F �T�F�M�F�D�U�F�E �J�O �T�V�D�I �B �X�B�Z �U�I�B�U �U�I�F �C�P�M�U �U�I�S�F�B�E �E�P�F�T �O�P�U 

�Q�S�P�U�S�V�E�F �N�P�S�F �U�I�B�O �� �U�P �� �U�V�S�O�T �P�G �U�I�F �U�I�S�F�B�E �B�U �U�I�F �O�V�U�� �8�B�T�I�F�S�T �N�V�T�U �C�F �V�T�F�E �B�U �U�I�F �C�P�M�U 
�I�F�B�E �B�T �X�F�M�M �B�T �U�I�F �O�V�U��
�q���5�P �F�O�T�V�S�F �U�I�B�U �U�I�F �D�P�O�O�F�D�U�J�O�H �C�P�M�U�T �D�B�O �C�F �F�B�T�J�M�Z �U�J�H�I�U�F�O�F�E �B�O�E �S�F�N�P�W�F�E �B�G�U�F�S �B �M�F�O�H�U�I�Z 

�Q�F�S�J�P�E �P�G �V�T�F�
 �U�I�F �U�I�S�F�B�E �T�I�P�V�M�E �C�F �M�V�C�S�J�D�B�U�F�E�
 �F���H�� �X�J�U�I �N�P�M�Z�C�E�F�O�V�N �T�V�M�Q�I�J�E�F��
�q���5�J�H�I�U�F�O�J�O�H �U�I�F �C�P�M�U�T �C�Z �V�T�J�O�H �B �U�P�S�R�V�F �X�S�F�O�D�I

�q���5�I�F �C�P�M�U�T �N�V�T�U �C�F �U�J�H�I�U�F�O�F�E �E�J�B�H�P�O�B�M�M�Z �B�O�E �F�W�F�O�M�Z�� �'�J�S�T�U�
 �U�J�H�I�U�F�O �U�I�F �C�P�M�U�T �C�Z �I�B�O�E �T�P �U�I�B�U 
�U�I�F �H�B�T�L�F�U �J�T �F�W�F�O�M�Z �D�P�O�U�B�D�U�J�O�H �U�I�F �K�P�J�O�U�J�O�H �G�B�D�F�T�� �5�I�F�O �U�J�H�I�U�F�O �B�M�M �C�P�M�U�T �E�J�B�H�P�O�B�M�M�Z �U�P ���� �� 
�P�G �U�I�F �S�F�R�V�J�S�F�E �U�P�S�R�V�F�
 �G�P�M�M�P�X�F�E �C�Z ������ �� �P�G �U�I�F �S�F�R�V�J�S�F�E �U�P�S�R�V�F�� �5�I�F �S�F�D�P�N�N�F�O�E�F�E �C�P�M�U 
�U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F�T �B�S�F �M�J�T�U�F�E �J�O �U�I�F �U�B�C�M�F �o�#�P�M�U �U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F �H�V�J�E�F�M�J�O�F�T �G�P�S �*�4�0 �Í�B�O�H�F 
�D�P�O�O�F�D�U�J�P�O�T�p�
 �Q�B�H�F �������� �)�P�X�F�W�F�S�
 �E�F�W�J�B�U�J�P�O�T �N�B�Z �P�D�D�V�S �J�O �Q�S�B�D�U�J�D�F�
 �F���H�� �U�I�S�P�V�H�I �U�I�F �V�T�F �P�G 
�T�U�J�Ë �C�P�M�U�T �P�S �Q�J�Q�F �B�Y�F�T �U�I�B�U �B�S�F �O�P�U �B�M�J�H�O�F�E�� �5�I�F �4�I�P�S�F �I�B�S�E�O�F�T�T �P�G �U�I�F �H�B�T�L�F�U �D�B�O �B�M�T�P 
�J�O�Í�V�F�O�D�F �U�I�F �O�F�D�F�T�T�B�S�Z �U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F��

�q���8�F �S�F�D�P�N�N�F�O�E �D�I�F�D�L�J�O�H �U�I�F �U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F�T ���� �I�P�V�S�T �B�G�U�F�S �B�T�T�F�N�C�M�Z �B�D�D�P�S�E�J�O�H �U�P �U�I�F 
�T�Q�F�D�J�Ì�F�E �W�B�M�V�F�T �B�O�E�
 �J�G �O�F�D�F�T�T�B�S�Z�
 �S�F�U�J�H�I�U�F�O �U�I�F�N�� �"�M�X�B�Z�T �U�J�H�I�U�F�O �E�J�B�H�P�O�B�M�M�Z �I�F�S�F�
 �B�T �X�F�M�M��

�q���"�G�U�F�S �U�I�F �Q�S�F�T�T�V�S�F �U�F�T�U�
 �U�I�F �U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F�T �N�V�T�U �C�F �D�I�F�D�L�F�E �J�O �B�O�Z �D�B�T�F �B�O�E�
 �J�G 
�O�F�D�F�T�B�S�Z�
 �S�F�U�J�H�I�U�F�O�F�E��

For more information on �ange connections, see DVS 2210-1 Supplement 3.

Tightening the bolts using a torque wrench

�)�P�X�F�W�F�S�
 �E�F�W�J�B�U�J�P�O�T �N�B�Z �P�D�D�V�S �J�O �Q�S�B�D�U�J�D�F�
 �F���H�� �U�I�S�P�V�H�I �U�I�F �V�T�F �P�G �T�U�J�Ë �C�P�M�U�T �P�S �Q�J�Q�F �B�Y�F�T �U�I�B�U 
�B�S�F �O�P�U �B�M�J�H�O�F�E�� �5�I�F �4�I�P�S�F �I�B�S�E�O�F�T�T �P�G �U�I�F �H�B�T�L�F�U �D�B�O �B�M�T�P �J�O�Í�V�F�O�D�F �U�I�F �O�F�D�F�T�T�B�S�Z �U�J�H�I�U�F�O�J�O�H 
�U�P�S�R�V�F��

In the area of �exible sections and expansion loops, no bolt connections or �ange 
connections should be used since the bending stress may cause leaks.

�'�M�B�O�H�F �X�J�U�I �N�B�J�O �B�Y�F�T  
�	�D�F�O�U�F�S�F�E�
 �D�S�P�T�T�X�J�T�F�
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Design and Installation�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

Bolt tightening torque guidelines for metric (ISO)  
�ange connections with PP-V, PP- steel and PVC �anges

�5�I�F �J�O�E�J�D�B�U�F�E �U�P�S�R�V�F�T �B�S�F �S�F�D�P�N�N�F�O�E�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T�� �5�I�F�T�F �U�P�S�R�V�F�T �B�M�S�F�B�E�Z �F�O�T�V�S�F 
�B �T�V�Î�D�J�F�O�U �U�J�H�I�U�O�F�T�T �P�G �U�I�F �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�� �5�I�F�Z �E�F�W�J�B�U�F �G�S�P�N �U�I�F �E�B�U�B �J�O �U�I�F �%�7�4 ������������ 
�4�V�Q�Q�M�F�N�F�O�U ���
 �X�I�J�D�I �B�S�F �U�P �C�F �V�O�E�F�S�T�U�P�P�E �B�T �V�Q�Q�F�S �M�J�N�J�U�T�� �5�I�F �J�O�E�J�W�J�E�V�B�M �D�P�N�Q�P�O�F�O�U�T �P�G �U�I�F 
�Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O �	�W�B�M�W�F �F�O�E�T�
 �Í�B�O�H�F �B�E�B�Q�U�F�S�T�
 �Í�B�O�H�F�T�
 �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�S�F 
dimensioned for these upper limits.

Pipe outer 
diameter d 
(mm)

Nominal 
diameter DN 
(mm)

No. of 
bolts

For PROGEF PP, SYGEF PVDF, ecoFIT PE, ABS, PVC-U/C metric systems, 
with PP-Steel, PP-V and PVC-U �anges 
(Nm)

Flat gasket, 
lubed

Flat gasket, 
unlubed

Pro�le gasket, 
lubed

Pro�le gasket, 
unlubed 

O-ring, 
lubed

O-ring, 
unlubed 

SYGEF HP 
gasket 
unlubed

�E���� DN10 �� 10 13 10 13 10 13 -

d20 DN15 �� 10 13 10 13 10 13 -

d25 DN20 �� 10 13 10 13 10 13 ����

d32 DN 25 �� 15 20 10 13 10 13 ����

�E���� DN 32 �� 20 ���� 15 20 15 20 20

d50 �%�/ ���� �� 25 33 15 20 15 20 ����

�E���� DN 50 �� 35 ���� 20 ���� 20 ���� ����

�E���� �%�/ ���� �� 50 ���� 25 33 25 33 38

d90 DN 80 8 30 39 15 20 15 20 ����

�E�������
 ������ DN 100 8 35 ���� 20 ���� 20 ���� 30

�E������ DN 125 8 ���� 59 25 33 25 33 -

�E�������
 ������ DN 150 8 ���� ���� 35 ���� 30 39 ����

�E�������
 ������ DN 200 8 ���� 91 ���� 59 35 ���� ����

�E�������
 ������ DN 250 12 ���� 85 35 ���� 30 39 ����

d315 DN 300 12 90 ������ 50 ���� ���� 52 ����

d355 DN 350 ���� 90 ������ 50 ���� - - 223

�E������ �%�/ ������ ���� 100 130 ���� ���� - - ������

�E�������
 ������ DN 500 20 190 ������ ���� 91 - - ������

�E�������
 ������ �%�/ ������ 20 220 ������ 90 ������ - - -

Bolt tightening torque guidelines for ASME �ange connections with PP-V, 
PP-steel and PVC �anges

Flange size

(inch)

Nominal 
diameter DN 
(mm)

No. of 
bolts

For PROGEF PP, SYGEF PVDF and ecoFIT PE systems, 
with PP-Steel and PP-V �anges 
(ft-lb)

Flat gasket, 
lubed

Flat gasket, 
unlubed

SYGEF HP 
gasket, unlubed

Pro�le gasket, 
lubed

Pro�le gasket, 
unlubed

�̃ �� DN15 �� �� 9 - 5 ��

�™�� DN20 �� 9 12 10 �� 9

���� DN25 �� 11 ���� 12 9 12

���—�� DN32 �� ���� 18 15 10 13

���̃ �� �%�/���� �� ���� 21 19 13 ����

���� DN50 �� 28 ���� 25 19 25

���̃ �� �%�/���� �� ���� ���� 28 21 ����

���� DN80 �� ���� ���� 33 25 33

���� DN100 8 30 39 22 ���� 21

���� DN150 8 ���� 59 ���� 25 33

���� DN200 8 52 ���� ���� 33 ����

������ DN250 12 ���� ���� ���� 31 ����

������ DN300 12 ���� 83 ���� ���� ����

�����p DN350 ���� ���� ���� ������ ���� ����

�����p �%�/������ ���� ���� 80 130 ���� 59

18” �	�%�/�������
 ���� 120 132 195 ���� ����

20” DN500 20 ������ ������ - ���� ����
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�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

 Please observe the special bolt tightening torques listed for butter�y valves. See also 
the section "Planning fundamentals for butter�y valves, hand-operated".

Installation recommendation:

�&�J�U�I�F�S �U�I�F �C�P�M�U �P�S �U�I�F �O�V�U�
 �B�O�E �Q�S�F�G�F�S�B�C�M�Z �C�P�U�I�
 �T�I�P�V�M�E �C�F �[�J�O�D���Q�M�B�U�F�E �U�P �F�O�T�V�S�F �N�J�O�J�N�B�M 
friction. 
�q���[�J�O�D���P�O���[�J�O�D�
 �X�J�U�I �P�S �X�J�U�I�P�V�U �M�V�C�F
�q���[�J�O�D���P�O���T�U�B�J�O�M�F�T�T���T�U�F�F�M�
 �X�J�U�I �P�S �X�J�U�I�P�V�U �M�V�C�F
�q���T�U�B�J�O�M�F�T�T���P�O���T�U�B�J�O�M�F�T�T�
 �X�J�U�I �M�V�C�F �P�O�M�Z

�$�B�E�N�J�V�N���Q�M�B�U�F�E �G�B�T�U�F�O�F�S�T �B�S�F �B�M�T�P �B�D�D�F�Q�U�B�C�M�F �X�J�U�I �P�S �X�J�U�I�P�V�U �M�V�C�S�J�D�B�U�J�P�O�� �(�B�M�W�B�O�J�[�F�E �B�O�E 
�D�B�S�C�P�O���T�U�F�F�M �G�B�T�U�F�O�F�S�T �B�S�F �O�P�U �S�F�D�P�N�N�F�O�E�F�E�� �6�T�F �B �D�P�Q�Q�F�S���H�S�B�Q�I�J�U�F �B�O�U�J���T�F�J�[�F �M�V�C�S�J�D�B�O�U �U�P 
ensure smooth engagement and the ability to disassemble and reassemble the system easily.

Length of bolts

�*�O �Q�S�B�D�U�J�D�F�
 �J�U �J�T �P�G�U�F�O �E�J�Î�D�V�M�U �U�P �T�Q�F�D�J�G�Z �U�I�F �D�P�S�S�F�D�U �C�P�M�U �M�F�O�H�U�I �G�P�S �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T�� �*�U �D�B�O 
�C�F �E�F�S�J�W�F�E �G�S�P�N �U�I�F �G�P�M�M�P�X�J�O�H �Q�B�S�B�N�F�U�F�S�T��
�q���5�I�J�D�L�O�F�T�T �P�G �U�I�F �X�B�T�I�F�S �	���Y�

�q���5�I�J�D�L�O�F�T�T �P�G �U�I�F �O�V�U �	���Y�

�q���5�I�J�D�L�O�F�T�T �P�G �U�I�F �H�B�T�L�F�U �	���Y�

�q���'�M�B�O�H�F �U�I�J�D�L�O�F�T�T �	���Y�

�q���5�I�J�D�L�O�F�T�T �P�G �Í�B�O�H�F �D�P�M�M�B�S �	�W�B�M�W�F �F�O�E �P�S �Í�B�O�H�F �B�E�B�Q�U�F�S�
 �	���Y�

�q���7�B�M�W�F �J�O�T�U�B�M�M�B�U�J�P�O �M�F�O�H�U�I�
 �J�G �B�Q�Q�M�J�D�B�C�M�F �	���Y�


�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F�T �B�S�F �V�T�F�G�V�M �J�O �E�F�U�F�S�N�J�O�J�O�H �U�I�F �O�F�D�F�T�T�B�S�Z �C�P�M�U �M�F�O�H�U�I�� �%�V�F �U�P �U�I�F �W�B�S�J�P�V�T 
�D�P�N�C�J�O�B�U�J�P�O�T �P�G �U�I�F �J�O�E�J�W�J�E�V�B�M �D�P�N�Q�P�O�F�O�U�T�
 �P�O�M�Z �U�I�J�D�L�O�F�T�T�F�T �P�G �U�I�F �J�O�E�J�W�J�E�V�B�M �Q�B�S�U�T �P�G �Í�B�O�H�F 
�D�P�O�O�F�D�U�J�P�O�T �D�B�O �C�F �Q�S�P�W�J�E�F�E�� �)�P�X�F�W�F�S�
 �Z�P�V �T�J�N�Q�M�Z �B�E�E �U�I�F�N �U�P�H�F�U�I�F�S �U�P �E�F�U�F�S�N�J�O�F �U�I�F 
necessary bolt length.

 According to DVS 2210-1, you should dimension the necessary bolt length for �ange 
connections so that 2-3 turns of the thread protrude beyond the nut.

Online tool "Bolt lengths and tightening torques" located at www.gfps.com/tools

Washer (mm) Thickness (mm)

DN10–DN25 3
�%�/�����r�%�/������ ��

Nuts  
(mm)

Pitch  
(mm)

Height of nut (thickness) 
(mm)

DN10–DN25 M12 �8�"�' ���� �	�����
 ������  �������� 
DN32–DN125 �.���� �8�"�' ���� 2.0 ��������  
DN150–DN350 M20 �8�"�' ���� 2.5 20.2 
�%�/�������r�%�/������ �.���� �8�"�' ���� 3.0 20.2 
�%�/������ �.���� �8�"�' ���� 3.0 23.8 

Flat gasket (mm) Thickness (mm)

DN10–DN80 �"�Q�Q�S�P�Y�� �� 
�%�/�������r�%�/������ �"�Q�Q�S�P�Y�� �� 

Pro�le seal (mm) Thickness (mm)

�%�/�����r�%�/���� �"�Q�Q�S�P�Y�� ��
DN50–DN80 �"�Q�Q�S�P�Y�� ��
DN100–DN125 �"�Q�Q�S�P�Y�� ��
DN150–DN300 �"�Q�Q�S�P�Y�� ��
�%�/�������r�%�/������ �"�Q�Q�S�P�Y�� ��
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Flange (hole circle PN10) (mm) Thickness (mm)

PP-V PP steel PVC-U, 
PVC-C

Blind �ange 
(PVC-U)

DN10 – – 10 –
DN15 ���� 12 11 12 
DN20 ���� 12 12 13 
DN25 18 ����   ����   15 
DN32 20 20 15 ����  
�%�/���� 22 20 ����   ����  
DN50 ����   20 18 20 
�%�/���� ����   20 19 21 
DN80 ����   20 20 22 
DN100 28 20 22 ����  
DN125 30 ����   ����   28 
DN150 32 ����   28 30 
DN200 ����  ����   32 ���� 
DN250 38 30 ����  ���� 
DN300 ����   ����  ����  ���� 
DN350 ����  ����  38 38 
�%�/������ 50 ����  ����   ����  
DN500 – ����  – –
�%�/������ – ����  – –

Metric valve end for socket joints, �at 
or pro�le gasket (mm)

Thickness
(mm)

ABS, PVC-C, PVC-U PP, PE PVDF

�E�������%�/���� ��  – –
�E�������%�/���� ��  ��  �� 
�E�������%�/���� ��  9 �� 
�E�������%�/���� ��  10 �� 

�E�������%�/���� 8 11 8 
�E�������%�/���� 8 12 8 
�E�������%�/���� 9 ����   9 

�E�������%�/���� 10 ����   –

�E�������%�/���� 11 ����   –

�E���������%�/������ 12 18 –

�E���������%�/������ 13 – –

�E���������%�/������ ����   – –

�E���������%�/������ ����   – –

�E���������%�/������ ����   – –

�E���������%�/������ 25 – –

�E���������%�/������ 23 – –

�E���������%�/������ 23 – –

�E���������%�/������ ����   – –

�E���������%�/������ 32 – –

�E���������%�/������ ����  – –
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Metric valve end for socket joints, O-ring 
(mm)

Thickness (including gasket)
(mm)

PVC-C, PVC-U PP, PE PVDF

�E�������%�/���� 9 – –
�E�������%�/���� 9 9 9
�E�������%�/���� 10 10 10
�E�������%�/���� 10 10 10

�E�������%�/���� 13 13 13
�E�������%�/���� 13 13 13
�E�������%�/���� ���� ���� ����

�E�������%�/���� 15 15 –

�E�������%�/���� ���� ���� –

�E���������%�/������ 18 18 –

�E���������%�/������ 19 – –

�E���������%�/������ 20 – –

�E���������%�/������ 22 – –

�E���������%�/������ 30 – –

�E���������%�/������ 31 – –

�E���������%�/������ 23 – –

�E���������%�/������ 30 – –

�E���������%�/������ 35 – –

�E���������%�/������ – – –

�E���������%�/������ – – –

Metric �ange adapters for butt 
fusion joints, �at or pro�le 
gasket (mm)

Thickness 
(mm)

PP, PE, SDR11 PP, PE, SDR17 PVDF, SDR33, SDR21

�E�������%�/���� – – –
�E�������%�/���� ��  – �� 
�E�������%�/���� 9 – �� 
�E�������%�/���� 10 – �� 

�E�������%�/���� 11 – 8 
�E�������%�/���� 12 12 8 
�E�������%�/���� ����   ����   9 

�E�������%�/���� ����   ����   10 

�E�������%�/���� ���� ����   12 

�E���������%�/������ 18 18 13 

�E���������%�/������ 25 25 ����  

�E���������%�/������ 25 25 ����  

�E���������%�/������ 25 25 ����  

�E���������%�/������ 30 30 –

�E���������%�/������ 32 32 22 

�E���������%�/������ 32 32 22 

�E���������%�/������ 35 25 22 

�E���������%�/������ 35 25 22 

�E���������%�/������ 35 35 ����  

�E���������%�/������ ����  30 30 

�E���������%�/������ ����  33 32 

�E���������%�/������ ����  ����  –

�E���������%�/������ ����  ����  –

�E���������%�/������ ����  ����  –

�E���������%�/������ ����  ����  –



GF Piping Systems – Industrial Piping Systems – Part 1 (05.19) 4�{�’�{������

Design and Installation�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

Valves installed in �ange 
connection (mm)

Installation length (mm)

Butter�y valve 
Type 567/578

Butter�y valve
Type 037/038

Wafer check type 
369

DN32 – – 15 
�%�/���� – – ����  
DN50 ����  ����  18 
�%�/���� ����  ����  20 

DN80 ����   ����  20 
DN100 ����  52 23 
DN125 ����  ����  23 

DN150 ����   ����  ����  

DN200 ����   ����  35 

DN250 113 ����  ���� 

DN300 113 ����   ���� 

DN350 129 – –

�%�/������ ������   – –

�%�/������ ������   – –

DN500 190 – –

�%�/������ 209 – –

Selection of gaskets for �ange connections

�8�I�F�O �T�F�M�F�D�U�J�O�H �T�V�J�U�B�C�M�F �Í�B�O�H�F �T�F�B�M�T �G�P�S �U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �U�I�F �G�P�M�M�P�X�J�O�H �G�B�D�U�P�S�T 
�N�V�T�U �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U��
�q���0�Q�F�S�B�U�J�O�H �D�P�O�E�J�U�J�P�O�T
�q��Sealing forces
�q���(�B�T�L�F�U �G�P�S�N
�q��Dimension
�q��Material

Type of gasket

Flat gasket Pro�le gasket O-ring

�*�O �B�Q�Q�M�J�D�B�U�J�P�O�T �X�J�U�I �M�P�X �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�T�
 �U�I�F �D�V�T�U�P�N�B�S�Z �Í�B�U �H�B�T�L�F�U�
 �X�I�J�D�I �J�T �N�B�E�F �P�G 
���{�U�P�{�� �N�N �U�I�J�D�L �T�I�F�F�U �N�B�U�F�S�J�B�M �	�E�F�Q�F�O�E�J�O�H �P�O �U�I�F �O�P�N�J�O�B�M �X�J�E�U�I�
�
 �J�T �T�V�Î�D�J�F�O�U�� �'�M�B�O�H�F 
�D�P�O�O�F�D�U�J�P�O�T �X�J�U�I �Í�B�U �H�B�T�L�F�U�T �S�F�R�V�J�S�F �Í�B�O�H�F�T �X�J�U�I �T�V�Î�D�J�F�O�U �T�U�J�Ë�O�F�T�T�� �"�M�M �Í�B�O�H�F�T �C�Z 
�(�'�{�1�J�Q�J�O�H�{�4�Z�T�U�F�N�T �N�F�F�U �U�I�F�T�F �S�F�R�V�J�S�F�N�F�O�U�T��

�'�P�S �I�J�H�I�F�S �P�Q�F�S�B�U�J�O�H �B�O�E �U�F�T�U�J�O�H �Q�S�F�T�T�V�S�F�T�
 �Q�S�P�Ì�M�F �Í�B�O�H�F �H�B�T�L�F�U�T �B�O�E �0���S�J�O�H�T �I�B�W�F �Q�S�P�W�F�O 
�V�T�F�G�V�M�� �$�P�N�Q�B�S�F�E �U�P �Í�B�U �H�B�T�L�F�U�T�
 �Q�S�P�Ì�M�F �Í�B�O�H�F �H�B�T�L�F�U�T �D�P�O�T�J�T�U �P�G �U�X�P �Q�B�S�U�T�� �0�O�F �J�T �U�I�F 
�D�S�P�X�O�F�E �Í�B�U �H�B�T�L�F�U �Q�B�S�U�
 �X�I�J�D�I �J�T �S�F�J�O�G�P�S�D�F�E �X�J�U�I �T�U�F�F�M�
 �B�O�E �U�I�F �P�U�I�F�S �J�T �U�I�F �Q�S�P�Ì�M�F �H�B�T�L�F�U 
�Q�B�S�U �	�0���S�J�O�H�
 �M�J�Q �T�F�B�M�
 �P�O �U�I�F �J�O�O�F�S �T�J�E�F �P�G �U�I�F �H�B�T�L�F�U��

�4�U�B�C�J�M�J�[�F�E �Q�S�P�Ì�M�F �Í�B�O�H�F �H�B�T�L�F�U�T�
 �B�T �X�F�M�M �B�T �0���S�J�O�H �H�B�T�L�F�U�T�
 �I�B�W�F �U�I�F �G�P�M�M�P�X�J�O�H �B�E�W�B�O�U�B�H�F�T��
�q���3�F�M�J�B�C�M�F �T�F�B�M �X�J�U�I �M�P�X �C�P�M�U �U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F
�q���6�T�B�C�M�F �B�U �I�J�H�I�F�S �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F�T �B�O�E �J�O�U�F�S�O�B�M �W�B�D�V�V�N
�q���.�J�O�P�S �J�O�Í�V�F�O�D�F �P�G �Í�B�O�H�F �P�S �D�P�M�M�B�S �T�V�S�G�B�D�F
�q���4�B�G�F �P�Q�F�S�B�U�J�P�O �X�I�F�O �D�P�O�O�F�D�U�J�O�H �Q�J�Q�F �N�B�E�F �P�G �E�J�Ë�F�S�F�O�U �N�B�U�F�S�J�B�M�T
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�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

�" �T�V�J�U�B�C�M�F �H�B�T�L�F�U �G�P�S�N �D�B�O �C�F �G�P�V�O�E �C�Z �V�T�J�O�H �U�I�F �U�B�C�M�F �C�F�M�P�X��

Gasket form Recommended application limits Flange or collar design

�'�M�B�U �H�B�T�L�F�U �Q �Ç ���� �C�B�S�
 
�B�C�P�W�F �%�/������ �P�O�M�Z �Ç �� �C�B�S
�5 �U�P ���� �‹�$

�8�J�U�I �T�F�B�M�J�O�H �H�S�P�P�W�F�T

�1�S�P�Ì�M�F �Í�B�O�H�F 
�H�B�T�L�F�U

�7�B�D�V�V�N �Q �� �� �C�B�S �U�P ���� �C�B�S
�5 �� �F�O�U�J�S�F �B�Q�Q�M�J�D�B�U�J�P�O �S�B�O�H�F

�8�J�U�I �P�S �X�J�U�I�P�V�U �T�F�B�M�J�O�H �H�S�P�P�W�F�T

�0���S�J�O�H �7�B�D�V�V�N �Q �� �� �C�B�S �U�P ���� �C�B�S
�5 �� �F�O�U�J�S�F �B�Q�Q�M�J�D�B�U�J�P�O �S�B�O�H�F

�0�O�F �T�J�E�F �X�J�U�I �H�S�P�P�W�F

Gasket material

�5�I�F �D�I�P�J�D�F �P�G �B �H�B�T�L�F�U �N�B�U�F�S�J�B�M �J�T �C�B�T�F�E �P�O �U�I�F �Í�P�X �N�F�E�J�B�� �%�F�U�B�J�M�T �B�C�P�V�U �U�I�F �T�V�J�U�B�C�J�M�J�U�Z �P�G �U�I�F 
�H�B�T�L�F�U �N�B�U�F�S�J�B�M�
 �P�S �T�Q�F�D�J�Ì�D�B�M�M�Z �J�U�T �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F�
 �D�B�O �C�F �G�P�V�O�E �J�O �U�I�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T 
resistance tables.

�5�I�F �V�T�F �P�G �H�B�T�L�F�U �N�B�U�F�S�J�B�M�T �X�J�U�I �B �I�J�H�I �E�F�H�S�F�F �P�G �I�B�S�E�O�F�T�T�
 �B�T �J�O �T�U�F�F�M �Q�J�Q�F�
 �J�T �O�P�U 
�S�F�D�P�N�N�F�O�E�F�E �G�P�S �U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �C�F�D�B�V�T�F �U�I�F �Í�B�O�H�F �P�S �U�I�F �B�E�B�Q�U�P�S �D�P�V�M�E 
�C�F�D�P�N�F �E�F�G�P�S�N�F�E �E�V�F �U�P �U�I�F �S�F�R�V�J�S�F�E �I�J�H�I �T�F�B�M�J�O�H �G�P�S�D�F�T�� �&�M�B�T�U�P�N�F�S �N�B�U�F�S�J�B�M�T�
 �T�V�D�I �B�T 
�&�1�%�. �P�S �'�,�.�
 �X�J�U�I �B �4�I�P�S�F���" �I�B�S�E�O�F�T�T �P�G �V�Q �U�P �����‹ �B�S�F �Q�S�F�G�F�S�B�C�M�F��

Gasket dimension

�5�I�F �E�J�N�F�O�T�J�P�O�T �P�G �U�I�F �H�B�T�L�F�U�T �B�S�F �T�F�U �J�O �U�I�F �H�F�O�F�S�B�M �T�U�B�O�E�B�S�E�T �G�P�S �Q�J�Q�F �K�P�J�O�U�J�O�H �D�P�N�Q�P�O�F�O�U�T�� 
�&�Y�D�F�T�T�J�W�F �E�J�N�F�O�T�J�P�O�B�M �E�F�W�J�B�U�J�P�O�T �J�O �U�I�F �J�O�T�J�E�F �P�S �P�V�U�T�J�E�F �E�J�B�N�F�U�F�S �P�G �U�I�F �H�B�T�L�F�U �D�P�N�Q�B�S�F�E �U�P 
�U�I�F �Í�B�O�H�F �B�E�B�Q�U�F�S �P�S �W�B�M�W�F �F�O�E �D�B�V�T�F �J�O�D�S�F�B�T�F�E �N�F�D�I�B�O�J�D�B�M �T�U�S�F�T�T �P�G �U�I�F �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�
 
�B�D�D�F�M�F�S�B�U�F�E �X�F�B�S �P�G �U�I�F �J�O�O�F�S �T�J�E�F �P�G �U�I�F �H�B�T�L�F�U�
 �B�T �X�F�M�M �B�T �E�F�Q�P�T�J�U�T �J�O�T�J�E�F �U�I�F �Q�J�Q�F��

5.1.3	 Unions joining plastic piping components

�8�I�F�S�F�W�F�S �B�W�B�J�M�B�C�M�F�
 �V�O�J�P�O�T �B�S�F �U�I�F �Q�S�F�G�F�S�S�F�E �D�I�P�J�D�F �P�W�F�S �Í�B�O�H�F �B�E�B�Q�U�F�S�T �G�P�S �U�I�F �N�F�D�I�B�O�J�D�B�M 
�D�P�O�O�F�D�U�J�P�O �P�G �Q�M�B�T�U�J�D �Q�J�Q�F�� �8�J�U�I �O�P �N�F�U�B�M �Q�B�S�U�T�
 �U�I�F�S�F �J�T �O�P �D�P�S�S�P�T�J�P�O �B�O�E �U�I�F �X�F�J�H�I�U �P�G �U�I�F 
�D�P�O�O�F�D�U�J�P�O �J�T �B�M�T�P �S�F�E�V�D�F�E�� �*�O �B�E�E�J�U�J�P�O�
 �U�I�F �T�N�B�M�M�F�S �P�V�U�T�J�E�F �E�J�B�N�F�U�F�S �D�P�N�Q�B�S�F�E �U�P �B �Í�B�O�H�F 
�D�P�O�O�F�D�U�J�P�O �N�F�B�O�T �U�I�B�U �U�I�F �E�J�T�U�B�O�D�F �G�S�P�N �Q�J�Q�F �B�Y�J�T �U�P �Q�J�Q�F �B�Y�J�T �J�T �T�I�P�S�U�F�S�� �'�V�S�U�I�F�S�N�P�S�F�
 
�B�T�T�F�N�C�M�Z �J�T �F�B�T�J�F�S �B�O�E �G�B�T�U�F�S�� �6�O�J�P�O�T �B�S�F �B�W�B�J�M�B�C�M�F �J�O �B �X�J�E�F �W�B�S�J�F�U�Z �P�G �N�B�U�F�S�J�B�M�T �B�O�E �N�B�U�F�S�J�B�M 
combinations.

General notes on assembly

�1�M�B�T�U�J�D �V�O�J�P�O�T �B�S�F �B�M�X�B�Z�T �T�F�B�M�F�E �X�J�U�I �B�O �0���S�J�O�H�� �5�I�F �D�P�V�Q�M�J�O�H �O�V�U �N�B�Z �P�O�M�Z �C�F �U�J�H�I�U�F�O�F�E 
�N�B�O�V�B�M�M�Z�� �1�J�Q�F �X�S�F�O�D�I�F�T �D�V�T�U�P�N�B�S�J�M�Z �V�T�F�E �J�O �T�U�F�F�M �Q�J�Q�F �D�P�O�T�U�S�V�D�U�J�P�O �B�S�F �O�P�U �Q�F�S�N�J�T�T�J�C�M�F�� �'�P�S 
�C�J�H�H�F�S �T�J�[�F�T�
 �B �Q�J�Q�F �X�S�F�O�D�I �X�J�U�I �C�F�M�U �D�B�O �C�F �V�T�F�E�� �8�I�F�O �V�T�J�O�H �V�O�J�P�O�T�
 �D�B�S�F �T�I�P�V�M�E �C�F �U�B�L�F�O �U�P 
�P�C�U�B�J�O �B �M�P�X���T�U�S�F�T�T �B�T�T�F�N�C�M�Z��

In the area of �exible sections and expansion loops, unions cannot be used because the 
bending load can lead to leakages.

To make assembly of large unions easier, "lubricate" the thread with some water.

Assembly of unions made of PP, PE, PVDF with d75, d90 and d110

�5�I�F �O�F�X�F�T�U �H�F�O�F�S�B�U�J�P�O �P�G �Q�M�B�T�U�J�D �V�O�J�P�O�T �J�O �U�I�F �B�C�P�W�F �N�F�O�U�J�P�O�F�E �N�B�U�F�S�J�B�M�T �B�O�E �E�J�N�F�O�T�J�P�O�T 
�I�B�T �C�F�F�O �F�R�V�J�Q�Q�F�E �X�J�U�I �B �N�P�E�F�S�O�
 �Q�M�B�T�U�J�D�T���P�S�J�F�O�U�F�E �C�V�U�U�S�F�T�T �U�I�S�F�B�E�
 �S�F�T�V�M�U�J�O�H �J�O �B �Q�S�P�E�V�D�U 
�X�J�U�I �D�P�O�T�J�E�F�S�B�C�M�Z �J�O�D�S�F�B�T�F�E �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �B�O�E �T�B�G�F�U�Z �S�F�T�F�S�W�F�T�� �4�F�W�F�S�B�M �O�P�U�B�C�M�F��
�J�N�Q�P�S�U�B�O�U �Q�P�J�O�U�T �J�O �U�I�J�T �S�F�T�Q�F�D�U �B�S�F �M�J�T�U�F�E �C�F�M�P�X��

Threads on coupling nut and union bush for PP, PVDF and PE

�8�I�F�O �V�T�J�O�H �J�O�E�J�W�J�E�V�B�M �Q�B�S�U�T�
 �D�I�F�D�L �Q�S�J�P�S �U�P �U�I�F �B�T�T�F�N�C�M�Z �X�I�F�U�I�F�S �U�I�F �U�I�S�F�B�E�T �P�G �U�I�F �V�O�J�P�O 
�C�V�T�I �B�O�E �D�P�V�Q�M�J�O�H �O�V�U �B�S�F �J�E�F�O�U�J�D�B�M �B�O�E �D�B�O �C�F �C�P�M�U�F�E �U�P�H�F�U�I�F�S��
�q���$�P�V�Q�M�J�O�H �O�V�U �X�J�U�I �U�S�B�Q�F�[�P�J�E�B�M �U�I�S�F�B�E �P�O �V�O�J�P�O �C�V�T�I �X�J�U�I �U�S�B�Q�F�[�P�J�E�B�M �U�I�S�F�B�E
�q���$�P�V�Q�M�J�O�H �O�V�U �X�J�U�I �C�V�U�U�S�F�T�T �U�I�S�F�B�E �P�O �V�O�J�P�O �C�V�T�I �X�J�U�I �C�V�U�U�S�F�T�T �U�I�S�F�B�E
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Design and Installation�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

Fusion bead at unions for butt fusion

�'�P�S �U�I�F �E�J�N�F�O�T�J�P�O�T �E���� �B�O�E �E�������
 �X�F �B�E�W�J�T�F �G�V�T�J�O�H �U�I�F �D�P�N�Q�M�F�U�F �V�O�J�P�O �U�P �U�I�F �Q�J�Q�F�
 �J�G �Q�P�T�T�J�C�M�F 
(or slide the coupling nut to the collar of the union end) because it may not be possible to slide 
�U�I�F �D�P�V�Q�M�J�O�H �O�V�U �P�W�F�S �U�I�F �G�V�T�J�P�O �C�F�B�E �B�G�U�F�S �U�I�F �G�V�T�J�P�O��

Only use union bushes and union ends with the same nominal diameter. A butt fusion 
union bush d75 may not be combined with a butt fusion union end d90 to form a 
reducer, because this can cause leakage, as illustrated below.

Unions as adaptor connections for di�erent plastics

�5�I�F �D�P�N�Q�P�O�F�O�U �Q�B�S�U�T �P�G �U�I�F �V�O�J�P�O�T �E���� �U�P �E���� �P�G �E�J�Ë�F�S�F�O�U �Q�M�B�T�U�J�D�T �D�B�O �C�F �D�P�N�C�J�O�F�E�� �&�B�D�I �P�G 
�U�I�F �U�X�P �D�P�N�Q�P�O�F�O�U�T �X�J�U�I �U�I�S�F�B�E�
 �V�O�J�P�O �C�V�T�I �B�O�E �D�P�V�Q�M�J�O�H �O�V�U �N�V�T�U �C�F �N�B�E�F �P�G �U�I�F �T�B�N�F 
�N�B�U�F�S�J�B�M�� �5�I�F �V�O�J�P�O �F�O�E �D�B�O �C�F �T�F�M�F�D�U�F�E �G�S�P�N �B�O�P�U�I�F�S �N�B�U�F�S�J�B�M�� �'�P�S �M�B�S�H�F�S �E�J�N�F�O�T�J�P�O�T  
�	�E���� �U�P �E�������
�
 �U�I�F �N�B�U�F�S�J�B�M �U�S�B�O�T�J�U�J�P�O �J�T �O�P�U �H�F�O�F�S�B�M�M�Z �Q�P�T�T�J�C�M�F�
 �B�O�E �T�I�P�V�M�E �C�F �M�P�P�L�F�E �B�U �P�O �B 
case by case basis.

5.1.4	 Adaptor unions for connections between plastic and metal pipe

�5�I�F �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �M�J�O�F �P�G �Ì�U�U�J�O�H�T �D�P�O�U�B�J�O�T �W�B�S�J�P�V�T �B�E�B�Q�U�P�S �B�O�E �U�I�S�F�B�E�F�E �Ì�U�U�J�O�H�T�� �'�P�S �U�I�F 
�D�P�O�O�F�D�U�J�P�O �P�G �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �D�P�N�Q�P�O�F�O�U�T �U�P �N�F�U�B�M �Q�J�Q�F�
 �Ì�U�U�J�O�H�T �P�S �W�B�M�W�F�T �N�B�E�F �P�G �N�F�U�B�M �	�P�S 
�W�J�D�F �W�F�S�T�B�
 �X�J�U�I �U�I�S�F�B�E�F�E �D�P�O�O�F�D�U�J�P�O�T�
 �B�E�B�Q�U�P�S �V�O�J�P�O�T �X�J�U�I �N�F�U�B�M �J�O�M�B�Z�T �B�S�F �Q�S�F�G�F�S�S�F�E��

�5�I�F �T�F�B�M �J�O �U�I�F �N�F�U�B�M �U�I�S�F�B�E �D�B�O �F�J�U�I�F�S �C�F �N�B�E�F �X�J�U�I �I�F�N�Q �P�S �B �1�5�'�& �U�B�Q�F �B�T �M�P�O�H �B�T �U�I�F 
counterpart is not made of plastic.

To prevent electrochemical corrosion, malleable iron connecting elements should 
preferably be used for steel transitions and brass connecting elements for transitions 
to non-ferrous metals.

� �� �$�P�V�Q�M�J�O�H �O�V�U
� 	 Pipe
� �� �6�O�J�P�O �F�O�E
� �� �6�O�J�P�O �C�V�T�I

� �� �$�P�V�Q�M�J�O�H �O�V�U �E����
� �� �*�O�T�V�Î�D�J�F�O�U �T�F�B�M
� 	 Butt fusion union end d90
� �� �#�V�U�U �G�V�T�J�P�O �V�O�J�P�O �C�V�T�I �E����
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�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

5.1.5	 Transitional and threaded �ttings

Combination G and R threads

�5�I�F �D�P�O�O�F�D�U�J�P�O �P�G �B�O �F�Y�U�F�S�O�B�M �Q�B�S�B�M�M�F�M �Q�J�Q�F �U�I�S�F�B�E �( �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �&�/ �*�4�0 �����������
 �X�J�U�I �B�O 
�J�O�U�F�S�O�B�M �Q�B�S�B�M�M�F�M �Q�J�Q�F �U�I�S�F�B�E �3�Q �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �*�4�0 ������ �J�T �O�P�U �J�O�U�F�O�E�F�E �B�D�D�P�S�E�J�O�H �U�P 
�T�U�B�O�E�B�S�E�T�� �" �U�J�H�I�U �D�P�O�O�F�D�U�J�P�O �J�T �Q�P�T�T�J�C�M�F �V�O�E�F�S �G�B�W�P�S�B�C�M�F �D�P�O�E�J�U�J�P�O�T�
 �C�V�U �D�B�O�O�P�U �C�F �S�F�M�J�B�C�M�Z 
established.

NPT (US-American standard)

�" �D�P�N�C�J�O�B�U�J�P�O �P�G �3 �P�S �( �U�I�S�F�B�E�T �X�J�U�I �/�1�5 �U�I�S�F�B�E�T �J�T �O�P�U �Q�P�T�T�J�C�M�F �C�F�D�B�V�T�F �P�G �U�I�F �E�J�Ë�F�S�F�O�U 
pitch.

Transitional and threaded 
�tting

Figure Property

�"�E�B�Q�U�P�S �Ì�U�U�J�O�H�T �X�J�U�I �Q�B�S�B�M�M�F�M 
internal pipe thread Rp and 
rustproof reinforcement ring 
�"�� �	�T�P�D�L�F�U�T�


�.�B�L�F �J�U �Q�P�T�T�J�C�M�F �U�P �D�P�O�O�F�D�U �C�P�U�I �Q�M�B�T�U�J�D �B�O�E �N�F�U�B�M 
�Q�J�Q�F�
 �B�T �X�F�M�M �B�T �Q�M�B�T�U�J�D �Q�J�Q�F �X�J�U�I �P�O�F �B�O�P�U�I�F�S��

Metal pipe may only be bolted into adaptor 
�Q�J�Q�F �Ì�U�U�J�O�H�T �X�J�U�I �B �S�F�J�O�G�P�S�D�F�N�F�O�U �S�J�O�H��

�"�E�B�Q�U�P�S �Q�J�Q�F �Ì�U�U�J�O�H �X�J�U�I 
tapered male thread R 
(nipple)

�/�J�Q�Q�M�F�T �X�J�U�I �U�B�Q�F�S�F�E �N�B�M�F �Q�J�Q�F �U�I�S�F�B�E �3 �X�J�U�I �U�I�F 
�F�Y�D�F�Q�U�J�P�O �P�G �B �E�P�V�C�M�F �O�J�Q�Q�M�F �D�B�O �C�F �C�P�M�U�F�E �J�O�U�P 
�Q�M�B�T�U�J�D �B�T �X�F�M�M �B�T �N�F�U�B�M �T�P�D�L�F�U�T��

�5�I�S�F�B�E�F�E �T�P�D�L�F�U�T �X�J�U�I 
tapered internal pipe thread 
�3�Q �X�J�U�I�P�V�U �S�F�J�O�G�P�S�D�F�N�F�O�U �S�J�O�H

      

�5�I�S�F�B�E�F�E �Ì�U�U�J�O�H�T �	�X�J�U�I�P�V�U �S�F�J�O�G�P�S�D�F�N�F�O�U �S�J�O�H�
 
�X�J�U�I �U�B�Q�F�S�F�E �J�O�U�F�S�O�B�M �Q�J�Q�F �U�I�S�F�B�E �3�Q �B�M�M�P�X �U�I�F 
�F�T�U�B�C�M�J�T�I�N�F�O�U �P�G �D�P�O�O�F�D�U�J�P�O�T �C�F�U�X�F�F�O �Q�M�B�T�U�J�D 
pipe.

Installation tips for transition and threaded �ttings

�*�U �J�T �F�T�Q�F�D�J�B�M�M�Z �J�N�Q�P�S�U�B�O�U �U�I�B�U �U�I�F �Q�J�Q�F �J�O�T�U�B�M�M�B�U�J�P�O �J�T �M�P�X �T�U�S�F�T�T�� �"�E�B�Q�U�P�S �Q�J�Q�F �P�S �U�I�S�F�B�E�F�E 
�Ì�U�U�J�O�H�T �T�I�P�V�M�E �C�F �B�W�P�J�E�F�E �B�U �Q�P�J�O�U�T �J�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �U�I�B�U �B�S�F �T�V�C�K�F�D�U�F�E �U�P �C�F�O�E�J�O�H �T�U�S�F�T�T�� 
�*�G �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �B�S�F �T�V�C�K�F�D�U �U�P �T�J�H�O�J�Ì�D�B�O�U �U�F�N�Q�F�S�B�U�V�S�F �D�I�B�O�H�F�T�
 �B�E�B�Q�U�P�S �V�O�J�P�O�T �T�I�P�V�M�E �C�F 
�V�T�F�E �C�F�D�B�V�T�F �P�G �U�I�F �0���S�J�O�H �T�F�B�M��

To avoid damage to plastics �ttings, remove any �ash (if present) in the area of the 
metal thread before bolting in the �ttings.

�1�M�B�T�U�J�D �U�S�B�O�T�J�U�J�P�O �B�O�E �U�I�S�F�B�E�F�E �Ì�U�U�J�O�H�T �B�S�F �J�O�J�U�J�B�M�M�Z �C�P�M�U�F�E �J�O �C�Z �I�B�O�E �B�O�E �X�J�U�I�P�V�U �B�O�Z �G�P�S�D�F�� 
�6�T�J�O�H �B �T�V�J�U�B�C�M�F �U�P�P�M�
 �U�I�F �Ì�U�U�J�O�H�T �B�S�F �T�V�C�T�F�R�V�F�O�U�M�Z �C�P�M�U�F�E �J�O �V�O�U�J�M �P�O�M�Z �B�Q�Q�S�P�Y�� �� �U�P �� �U�V�S�O�T �P�G 
�U�I�F �U�I�S�F�B�E �B�S�F �W�J�T�J�C�M�F��

�'�P�S �Q�M�B�T�U�J�D �U�S�B�O�T�J�U�J�P�O �B�O�E �U�I�S�F�B�E�F�E �Ì�U�U�J�O�H�T�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T �V�T�J�O�H �1�5�'�& �U�B�Q�F 
�G�P�S �T�F�B�M�J�O�H�� �"�T �B�O �B�M�U�F�S�O�B�U�J�W�F�
 �U�I�S�F�B�E �T�F�B�M�J�O�H �D�P�S�E �)�F�O�L�F�M �5�B�O�H�J�U �6�O�J���-�P�D�L �P�S �-�P�D�U�J�U�F ���� �B�O�E���P�S 
thread sealing paste Loctite 5331 can also be used. Please consider the appropriate 
�J�O�T�U�B�M�M�B�U�J�P�O �H�V�J�E�F�M�J�O�F�T �G�S�P�N �U�I�F �N�B�O�V�G�B�D�U�V�S�F�S�� �*�G �P�U�I�F�S �T�F�B�M�J�O�H �N�B�U�F�S�J�B�M�T �B�S�F �V�T�F�E�
 
�D�P�N�Q�B�U�J�C�J�M�J�U�Z �X�J�U�I �U�I�F �Q�M�B�T�U�J�D�T �U�P �C�F �V�T�F�E �N�V�T�U �C�F �F�T�U�B�C�M�J�T�I�F�E �Ì�S�T�U��

Do not use hemp! When using hemp, the plastic �ttings may be overloaded when the 
hemp swells and may damage the thread. In addition, hemp is not resistant to 
chemicals depending on the medium used.
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5.1.6	 Adaptor pipe �ttings for connecting plastic piping systems and 
metal threads

PVC-U/ 
stainless�steel R

ABS/brass R ABS/brass Rp PVC-U/ 
stainless steel R

�5�I�F �B�E�B�Q�U�P�S �Q�J�Q�F �Ì�U�U�J�O�H�T �G�P�S �D�P�O�O�F�D�U�J�O�H �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �B�O�E �N�F�U�B�M �U�I�S�F�B�E�J�O�H �P�Ë�F�S �U�I�F 
�H�S�F�B�U�F�T�U �Q�P�T�T�J�C�M�F �Í�F�Y�J�C�J�M�J�U�Z �G�P�S �B�T�T�F�N�C�M�Z �H�J�W�F�O �U�I�F �D�P�N�C�J�O�F�E �T�P�D�L�F�U���T�Q�J�H�P�U �P�O �U�I�F �Q�M�B�T�U�J�D �F�O�E�� 
�5�I�F �N�F�U�B�M �U�I�S�F�B�E �D�B�O �C�F �T�F�B�M�F�E �X�J�U�I �F�J�U�I�F�S �I�F�N�Q �P�S �1�5�'�&���U�B�Q�F��

�5�I�F �B�E�B�Q�U�P�S �Q�J�Q�F �Ì�U�U�J�O�H �J�T �G�B�D�U�P�S�Z���T�F�B�M�F�E �X�J�U�I �B�O �&�1�%�. �0���S�J�O�H�� �5�I�F �0���S�J�O�H �B�M�T�P �T�F�S�W�F�T �B�T 
�Q�S�P�U�F�D�U�J�P�O �B�H�B�J�O�T�U �E�B�N�B�H�F �U�P �U�I�F �Q�M�B�T�U�J�D �E�V�S�J�O�H �B�T�T�F�N�C�M�Z�� �$�P�N�Q�B�S�F�E �U�P �U�I�F �V�T�V�B�M �B�E�B�Q�U�P�S 
�V�O�J�P�O�T�
 �U�I�F �T�Q�F�D�J�B�M �D�P�O�O�F�D�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �X�J�U�I �D�J�S�D�M�J�Q �J�O�D�S�F�B�T�F�T �S�F�M�J�B�C�J�M�J�U�Z�
 �F�W�F�O �B�U 
�U�F�N�Q�F�S�B�U�V�S�F �D�I�B�O�H�F�T �B�O�E �E�V�S�J�O�H �W�J�C�S�B�U�J�P�O��

�*�O �B�E�E�J�U�J�P�O �U�P �U�I�F �D�M�B�T�T�J�D �U�S�B�O�T�J�U�J�P�O �U�P �N�F�U�B�M �Q�J�Q�F�
 �U�I�F �Ì�U�U�J�O�H�T �D�B�O �B�M�T�P �C�F �V�T�F�E �G�P�S �D�P�O�O�F�D�U�J�O�H 
manometers.

To avoid electrochemical corrosion in transitions to non-ferrous metals, brass 
connections must be used.

5.1.7	 Hose connections to plastic piping systems

�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �B �X�J�E�F �S�B�O�H�F �P�G �Q�S�P�E�V�D�U�T �G�P�S �I�P�T�F �D�P�O�O�F�D�U�J�P�O�T �U�P �Q�M�B�T�U�J�D �Q�J�Q�J�O�H 
systems.

The hose must be �xed on the spigot by using a suitable hose clip.

Laboratory hose connector 
�X�J�U�I �T�P�M�W�F�O�U �D�F�N�F�O�U �T�Q�J�H�P�U 
and tapered hose spigot 
�	�1�7�$���6�


�1�S�F�T�T�V�S�F �I�P�T�F �O�P�[�[�M�F �X�J�U�I 
�T�P�M�W�F�O�U �D�F�N�F�O�U �P�S �G�V�T�J�P�O 
spigot and tapered hose 
spigot (all materials)

�'�M�B�S�F �B�E�B�Q�U�P�S �Q�J�Q�F �Ì�U�U�J�O�H �X�J�U�I 
�#�$�'���*�3���C�V�U�U �G�V�T�J�P�O �T�Q�J�H�P�U �U�P 
�D�P�O�O�F�D�U �Í�B�S�F�E �1�'�" �	�J�O�D�I�
 
�I�P�T�F�T �	�1�7�%�' �P�O�M�Z�
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5.1.8	 SYGEF Plus and PROGEF Natural sanitary adaptor for standard 
TriClamp connections

�$�M�B�N�Q �D�P�O�O�F�D�U�J�P�O�T �G�P�S�N �Q�B�S�U �P�G �U�I�F �H�S�P�V�Q �P�G �M�P�O�H�J�U�V�E�J�O�B�M �J�O�U�F�S�G�F�S�F�O�D�F���Ì�U�
 �E�F�U�B�D�I�B�C�M�F �B�E�B�Q�U�F�S 
�D�P�O�O�F�D�U�J�P�O�T �B�O�E �B�S�F �Q�S�J�N�B�S�J�M�Z �V�T�F�E �G�P�S �Q�V�S�F �X�B�U�F�S �B�O�E �Q�S�P�E�V�D�U�J�P�O �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �J�O �U�I�F 
�Q�I�B�S�N�B�D�F�V�U�J�D�B�M�
 �C�J�P�U�F�D�I�O�P�M�P�H�Z�
 �G�P�P�E �B�O�E �D�P�T�N�F�U�J�D �J�O�E�V�T�U�S�J�F�T�� �" �T�Q�F�D�J�B�M �D�I�B�S�B�D�U�F�S�J�T�U�J�D �P�G �U�I�F 
�5�S�J�$�M�B�N�Q �D�P�O�O�F�D�U�J�P�O �J�T �T�J�N�Q�M�F�
 �S�B�Q�J�E �B�O�E �M�P�X���D�P�T�U �B�T�T�F�N�C�M�Z��

SYGEF Plus sanitary adaptor �4�:�(�&�' �1�M�V�T �4�B�O�J�U�B�S�Z �"�E�B�Q�U�P�S �X�J�U�I �D�M�B�N�Q�� 
plastic-stainless steel connection

�6�T�F �P�G �U�I�F �4�:�(�&�' �1�M�V�T �P�S �1�3�0�(�&�' �/�B�U�V�S�B�M �T�B�O�J�U�B�S�Z �B�E�B�Q�U�P�S �Q�S�P�W�J�E�F�T �B�O �B�T�F�Q�U�J�D �Q�M�B�T�U�J�D��
�T�U�B�J�O�M�F�T�T �T�U�F�F�M �D�P�O�O�F�D�U�J�P�O�� �5�I�F �N�B�K�P�S�J�U�Z �P�G �D�P�O�O�F�D�U�J�P�O �T�U�B�O�E�B�S�E�T �B�S�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �	�J�O�O�F�S 
�E�J�B�N�F�U�F�S �P�G �T�U�B�J�O�M�F�T�T �T�U�F�F�M �D�P�N�Q�P�O�F�O�U�
�� �5�I�F �B�E�B�Q�U�P�S�T �D�B�O �C�F �D�P�N�C�J�O�F�E �X�J�U�I �D�P�N�N�F�S�D�J�B�M�M�Z 
�B�W�B�J�M�B�C�M�F �H�B�T�L�F�U�T �B�O�E �D�M�B�N�Q�T��

5.1.9	 Universal coupling

�5�I�F �D�P�V�Q�M�J�O�H �N�B�E�F �P�G �T�U�B�J�O�M�F�T�T �T�U�F�F�M �P�Ë�F�S�T �W�B�S�J�P�V�T �B�E�W�B�O�U�B�H�F�T �D�P�N�Q�B�S�F�E �U�P �T�J�N�J�M�B�S 
connecting elements.

�" �Q�B�U�F�O�U�F�E �H�B�T�L�F�U �Q�S�F�W�F�O�U�T �M�F�B�L�B�H�F �B�O�E �U�I�F �T�Q�F�D�J�B�M�M�Z �G�P�S�N�F�E �B�O�D�I�P�S �S�J�O�H �F�O�T�V�S�F�T �B �S�F�M�J�B�C�M�F 
�B�O�E �Q�F�S�N�B�O�F�O�U �D�P�O�O�F�D�U�J�P�O�� �*�U �G�F�B�U�V�S�F�T �B �T�Q�F�D�J�B�M �I�F�M�J�D�B�M �U�P�P�U�I �Q�S�P�Ì�M�F �X�J�U�I �C�B�M�M �U�F�N�Q�F�S�J�O�H �U�I�B�U 
�F�O�T�V�S�F�T �W�F�S�Z �H�P�P�E �T�V�Q�Q�P�S�U �P�O �U�I�F �Q�J�Q�J�O�H�
 �Q�B�S�U�J�D�V�M�B�S�M�Z �G�P�S �I�B�S�E �T�V�S�G�B�D�F�T�
 �T�V�D�I �B�T �U�I�J�O���X�B�M�M�F�E 
stainless steel and cast iron.

�5�I�F �T�J�N�Q�M�F �E�F�T�J�H�O �B�M�M�P�X�T �U�I�F �D�P�V�Q�M�J�O�H �U�P �C�F �J�O�T�U�B�M�M�F�E �J�O �O�P �U�J�N�F�� �5�I�B�O�L�T �U�P �U�I�F �M�B�S�H�F �W�B�S�J�F�U�Z �P�G 
�U�Z�Q�F�T�
 �J�U �D�B�O �C�F �V�T�F�E �B�T �D�P�O�O�F�D�U�P�S �C�F�U�X�F�F�O �Q�J�Q�F �N�B�E�F �P�G �E�J�Ë�F�S�F�O�U �N�B�U�F�S�J�B�M�T �B�O�E �X�J�U�I 
�E�J�Ë�F�S�F�O�U �P�V�U�T�J�E�F �E�J�B�N�F�U�F�S�T�� �(�J�W�F�O �U�I�F �M�B�S�H�F�S �D�M�B�N�Q�J�O�H �S�B�O�H�F�
 �P�O�F �D�P�V�Q�M�J�O�H �D�B�O �C�F �V�T�F�E �U�P 
�D�P�O�O�F�D�U �V�Q �U�P �U�I�S�F�F �E�J�Ë�F�S�F�O�U �Q�J�Q�F �E�J�N�F�O�T�J�P�O�T�� �5�I�F �I�P�V�T�J�O�H �D�P�O�T�J�T�U�T �P�G �D�P�S�S�P�T�J�P�O���G�S�F�F 
�T�U�B�J�O�M�F�T�T �T�U�F�F�M�
 �U�I�F �H�B�T�L�F�U �P�G �I�J�H�I���R�V�B�M�J�U�Z �F�M�B�T�U�P�N�F�S�T �	�&�1�%�. �P�S �/�#�3�
��

�5�I�F �D�P�O�O�F�D�U�J�P�O �J�T �N�B�E�F �C�Z �T�M�J�Q�Q�J�O�H �U�I�F �D�P�V�Q�M�J�O�H �P�W�F�S �U�I�F �F�M�F�N�F�O�U�T �U�P �C�F �D�P�O�O�F�D�U�F�E �B�O�E 
�U�J�H�I�U�F�O�J�O�H �U�I�F �C�P�M�U�T �X�J�U�I �U�I�F �T�Q�F�D�J�Ì�F�E �U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F��
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5.2	 Solvent cement jointing using Tangit

5.2.1	 Overview

Material/cement

PVC-U PVC-C ABS

5.2.2	 Requirements and information

Safety information

Solvent cement jointing calls for adequate technical know-how, which can be acquired 
in the appropriate training courses. Your authorized GF�Piping Systems representative 
will be happy to provide information about training options.

For the correct selection of the cement, observe the information on chemical resistance 
for the use of Tangit cement. For more information, see www.gfps.com/tools.

The current safety data sheet from Henkel is available at www.mymsds.henkel.com

Adequate ventilation of the workplace

�5�B�O�H�J�U �D�F�N�F�O�U �B�O�E �5�B�O�H�J�U �D�M�F�B�O�F�S �D�P�O�U�B�J�O �I�J�H�I�M�Z �W�P�M�B�U�J�M�F �T�P�M�W�F�O�U�T�� �5�I�J�T �N�B�L�F�T �H�P�P�E �W�F�O�U�J�M�B�U�J�P�O 
�P�S �B�E�F�R�V�B�U�F �G�V�N�F �F�Y�U�S�B�D�U�J�P�O �F�T�T�F�O�U�J�B�M �J�O �D�M�P�T�F�E �T�Q�B�D�F�T�� �4�J�O�D�F �U�I�F �T�P�M�W�F�O�U �G�V�N�F�T �B�S�F �I�F�B�W�J�F�S 
�U�I�B�O �B�J�S�
 �F�Y�U�S�B�D�U�J�P�O �N�V�T�U �P�D�D�V�S �B�U �Í�P�P�S �M�F�W�F�M�
 �P�S �B�U �M�F�B�T�U �C�F�M�P�X �U�I�F �X�P�S�L�J�O�H �M�F�W�F�M�� �1�M�B�D�F �Q�B�Q�F�S 
�U�I�B�U �I�B�T �C�F�F�O �V�T�F�E �G�P�S �D�M�F�B�O�J�O�H �P�S �G�P�S �U�I�F �S�F�N�P�W�B�M �P�G �T�V�S�Q�M�V�T �D�F�N�F�O�U �J�O�U�P �D�M�P�T�F�E �D�P�O�U�B�J�O�F�S�T �U�P 
�B�W�P�J�E �P�G �T�P�M�W�F�O�U �G�V�N�F�T �J�O �U�I�F �B�J�S��

No open �ames when cementing. No smoking.

�$�F�N�F�O�U �B�O�E �D�M�F�B�O�F�S �B�S�F �Í�B�N�N�B�C�M�F�� �&�Y�U�J�O�H�V�J�T�I �P�Q�F�O �Í�B�N�F�T �C�F�G�P�S�F �T�U�B�S�U�J�O�H �X�P�S�L�� �4�X�J�U�D�I �P�Ë 
�F�M�F�D�U�S�J�D �E�F�W�J�D�F�T �X�J�U�I�P�V�U �F�Y�Q�M�P�T�J�P�O �Q�S�P�U�F�D�U�J�P�O�
 �F�M�F�D�U�S�J�D �I�F�B�U�F�S�T�
 �F�U�D�� �"�W�P�J�E �F�M�F�D�U�S�P�T�U�B�U�J�D 
�D�I�B�S�H�F�T�� �%�J�T�D�P�O�U�J�O�V�F �B�O�Z �G�V�T�J�O�H �P�Q�F�S�B�U�J�P�O�T�� �'�V�S�U�I�F�S�N�P�S�F�
 �P�C�T�F�S�W�F �B�M�M �J�O�T�U�S�V�D�U�J�P�O�T �J�T�T�V�F�E �C�Z 
�U�I�F �T�P�M�W�F�O�U �D�F�N�F�O�U �N�B�O�V�G�B�D�U�V�S�F�S �	�F���H�� �M�B�C�F�M �P�O �U�I�F �D�B�O �B�O�E �T�V�Q�Q�M�F�N�F�O�U�B�S�Z �E�P�D�V�N�F�O�U�B�U�J�P�O�
��

Protection against spilled liquids

�1�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�V�T�U �C�F �L�F�Q�U �B�X�B�Z �G�S�P�N �T�Q�J�M�M�F�E �D�F�N�F�O�U�
 �D�M�F�B�O�F�S �B�O�E �V�T�F�E �Q�B�Q�F�S�� �$�F�N�F�O�U �B�O�E 
�D�M�F�B�O�F�S �U�I�B�U �B�S�F �O�P �M�P�O�H�F�S �O�F�F�E�F�E �N�V�T�U �C�F �E�J�T�Q�P�T�F�E �P�G �J�O �B�O �F�O�W�J�S�P�O�N�F�O�U�B�M�M�Z �T�P�V�O�E �N�B�O�O�F�S��

Use of gloves and protective glasses

�5�I�F �V�T�F �P�G �Q�S�P�U�F�D�U�J�W�F �H�M�P�W�F�T �J�T �S�F�D�P�N�N�F�O�E�F�E �U�P �B�W�P�J�E �D�F�N�F�O�U �P�S �D�M�F�B�O�F�S �D�P�O�U�B�D�U �X�J�U�I �U�I�F 
�T�L�J�O�� �*�G �U�I�F �D�F�N�F�O�U �P�S �U�I�F �D�M�F�B�O�F�S �D�P�N�F �J�O �D�P�O�U�B�D�U �X�J�U�I �Z�P�V�S �F�Z�F�T�
 �S�J�O�T�F �J�N�N�F�E�J�B�U�F�M�Z �X�J�U�I 
�X�B�U�F�S�� �$�P�O�T�V�M�U �B �E�P�D�U�P�S�� �*�N�N�F�E�J�B�U�F�M�Z �D�I�B�O�H�F �D�M�P�U�I�F�T �U�I�B�U �I�B�W�F �D�F�N�F�O�U �P�O �U�I�F�N��

Always observe the safety regulations issued by the responsible authorities, as well 
as information in the safety data sheet. The safety data sheet is available at  
www.mymsds.henkel.com
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5.2.3	 Required tools and equipment

Nr. Description Dimensions

� Pipe cutter �E�����r�E���� �N�N
d50–d110 mm
�E�������r�E������ �N�N

� �$�I�B�N�G�F�S �E�F�W�J�D�F �E�����r�E������ �N�N
�E�����r�E������ �N�N

� �%�F�C�V�S�S�J�O�H �E�F�W�J�D�F �$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F
� �$�B�O �M�J�E –
� �5�B�O�H�J�U �D�F�N�F�O�U�1�7�$���$ ������ �L�H �D�B�O

�1�7�$���6 ���������� �L�H �U�V�C�F
�������� �L�H �D�B�O
�������� �L�H �D�B�O
������ �L�H �D�B�O

�"�#�4 �������� �L�H �D�B�O
� �4�D�S�F�X�E�S�J�W�F�S �P�S �X�P�P�E�F�O �T�Q�B�U�V�M�B�$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F
� �3�P�V�O�E �C�S�V�T�I �Ó �� �N�N

Round brush ø 8 mm
�'�M�B�U �C�S�V�T�I ���o�
 ���� �Y �� �N�N
�'�M�B�U �C�S�V�T�I ���o�
 ���� �Y �� �N�N
�'�M�B�U �C�S�V�T�I ���o�
 ���� �Y �� �N�N

�'�J�U�U�J�O�H ���r���� �N�N
Fitting 12–32 mm
�'�J�U�U�J�O�H �����r���� �N�N
�'�J�U�U�J�O�H �����r������ �N�N
�'�J�U�U�J�O�H �������r������ �N�N

� �5�B�O�H�J�U �1�7�$���6�
 �1�7�$���$�
 �"�#�4 �D�M�F�B�O�F�S1 liter can
� �.�B�S�L�J�O�H �Q�F�O –
� �8�I�J�U�F�
 �B�C�T�P�S�C�F�O�U�
 �M�J�O�U���G�S�F�F �Q�B�Q�F�S �$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F
� Folding ruler �$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F
� �4�P�M�W�F�O�U���S�F�T�J�T�U�B�O�U �T�B�G�F�U�Z �H�M�P�W�F�T �$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F

� �1�S�P�U�F�D�U�J�W�F �H�M�B�T�T�F�T �$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F

5.2.4	 Dimensions and tolerances

�5�I�F �E�J�N�F�O�T�J�P�O�T �P�G �Q�J�Q�F�
 �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T �N�B�E�F �P�G �1�7�$���6�
 �1�7�$���$ �B�O�E �"�#�4 �C�Z 
�(�'�{�1�J�Q�J�O�H�{�4�Z�T�U�F�N�T �H�F�O�F�S�B�M�M�Z �D�P�O�G�P�S�N �U�P �U�I�F �T�U�B�O�E�B�S�E�T �&�/ �*�4�0 ���������� �B�O�E �&�/ �*�4�0 �������������� �5�I�F�Z 
�D�B�O �C�F �D�P�O�O�F�D�U�F�E �X�J�U�I �B�O�Z �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T �N�B�E�F �P�G �U�I�F �T�B�N�F �N�B�U�F�S�J�B�M �U�I�B�U �I�B�W�F �B�M�T�P �C�F�F�O 
produced based on these standards.
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5.2.5	 Required amounts of Tangit cement

Diameter (d) Tangit (kg/100 connections) Amount (g/joint)

20 0.25 2.5
32 �������� ������
���� 0.55 5.5
50 �������� ������
���� 1.10 11.0
���� 1.50 15.0
90 2.50 25.0
110 �������� ��������
������ �������� ��������
������ 8.00 80.0
200 13.00 130.0
225 20.00 200.0
315 ���������� ����������

The amount of cement used depends on a variety of factors. The table provides 
average values. It is generally not necessary to exceed these values.

5.2.6	 Cementing

Cementing should be performed at an ambient temperature of 5 °C to 35 °C.
�  Cutting the pipe to length

�$�V�U �P�Ë �U�I�F �Q�J�Q�F �B�U �B �S�J�H�I�U �B�O�H�M�F �C�Z �V�T�J�O�H �B �Q�J�Q�F �D�V�U�U�F�S��

�  Chamfering the pipe

�$�I�B�N�G�F�S �U�I�F �F�O�E �P�G �U�I�F �Q�J�Q�F �X�J�U�I �U�I�F �D�I�B�N�G�F�S �E�F�W�J�D�F �B�D�D�P�S�E�J�O�H �U�P �U�I�F �G�P�M�M�P�X�J�O�H �Ì�H�V�S�F �B�O�E 
table to enable a perfect cementing joint.

d 
(mm)

b
(mm)

�� �r ���� 1 – 2
10 – 55 2 – 3
���� �r ������ �� �r ��
������ �r ������ �� �r ��

Well-chamfered pipe ends prevent the layer of cement from being removed as the 
pipe is inserted into the �tting.

 

�  Deburring the pipe

�%�F�C�V�S�S �U�I�F �J�O�T�J�E�F �P�G �U�I�F �Q�J�Q�F �X�J�U�I �B �E�F�C�V�S�S�J�O�H �E�F�W�J�D�F��



4�{�’�{������ GF Piping Systems – Industrial Piping Systems – Part 1 (05.19)

�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

�  Cleaning pipe and �tting

�'�J�S�T�U�
 �S�F�N�P�W�F �B�O�Z �D�P�B�S�T�F �E�J�S�U �G�S�P�N �U�I�F �D�F�N�F�O�U�J�O�H �T�V�S�G�B�D�F�T �	�P�V�U�T�J�E�F �P�G �Q�J�Q�F�
 �J�O�T�J�E�F �P�G 
�Ì�U�U�J�O�H�T�
�� �$�M�F�B�O �U�I�F �D�F�N�F�O�U�J�O�H �T�V�S�G�B�D�F�T �U�I�P�S�P�V�H�I�M�Z �X�J�U�I �5�B�O�H�J�U �1�7�$���6���1�7�$���$���"�#�4 �D�M�F�B�O�F�S 
�B�O�E �Q�B�Q�F�S�� �"�M�X�B�Z�T �V�T�F �B �G�S�F�T�I �Q�J�F�D�F �P�G �Q�B�Q�F�S �G�P�S �F�B�D�I �D�P�N�Q�P�O�F�O�U�� �3�F�N�P�W�F �B�O�Z �D�P�O�E�F�O�T�B�U�J�P�O 
�U�I�B�U �N�B�Z �I�B�W�F �G�P�S�N�F�E �P�O �U�I�F �Q�B�S�U�T��

�1�J�Q�F �N�B�Z �I�B�W�F �B �X�B�Y�Z �T�V�S�G�B�D�F�� �5�P �F�O�T�V�S�F �Q�S�P�Q�F�S �K�P�J�O�U�J�O�H �J�O �T�V�D�I �B �D�B�T�F�
 �U�I�F �D�M�F�B�O�J�O�H 
�Q�S�P�D�F�T�T �N�V�T�U �C�F �S�F�Q�F�B�U�F�E �V�O�U�J�M �U�I�F �Q�J�Q�F �T�V�S�G�B�D�F �C�F�D�P�N�F�T �W�J�T�J�C�M�Z �N�B�U�U�F��

�.�F�D�I�B�O�J�D�B�M �N�B�D�I�J�O�J�O�H �P�G �U�I�F �Q�J�Q�F �T�V�S�G�B�D�F �N�B�Z �C�F �O�F�D�F�T�T�B�S�Z �J�O �J�O�E�J�W�J�E�V�B�M �D�B�T�F�T�� �"�O 
�J�O�E�J�D�B�U�J�P�O �P�G �F�Y�Q�F�D�U�F�E �J�O�B�E�F�R�V�B�U�F �K�P�J�O�U�J�O�H �R�V�B�M�J�U�Z �J�T �B�O �B�C�T�F�O�U �P�S �J�O�T�V�Î�D�J�F�O�U �B�E�I�F�T�J�P�O �P�G �U�I�F 
�K�P�J�O�U�J�O�H �Q�B�S�U�T �G�P�M�M�P�X�J�O�H �Ì�O�F �D�M�F�B�O�J�O�H �	���Ì�O�H�F�S���O�B�J�M �D�I�F�D�L���
�� �5�I�F �K�P�J�O�U�J�O�H �T�V�S�G�B�D�F�T �T�I�P�V�M�E �U�I�F�O 
�C�F �S�P�V�H�I�F�O�F�E �F�W�F�O�M�Z �X�J�U�I �F�N�F�S�Z �D�M�P�U�I �P�G �H�S�B�J�O ���� �P�S �Ì�O�F�S�
 �P�C�T�F�S�W�J�O�H �U�I�F �N�B�Y�J�N�V�N 
permitted gaps.

The cementing surfaces must be dry and free from grease and dirt, and must not be 
touched after cleaning.

�  Marking the insertion depth

�.�B�S�L �U�I�F �D�F�N�F�O�U�J�O�H �M�F�O�H�U�I �P�G �U�I�F �Ì�U�U�J�O�H �P�O �U�I�F �Q�J�Q�F �F�O�E �V�T�J�O�H �U�I�F �G�P�M�E�J�O�H �S�V�M�F�S �B�O�E �N�B�S�L�J�O�H 
�Q�F�O�� �U�I�J�T �B�M�M�P�X�T �G�P�S �D�I�F�D�L�J�O�H �U�I�F �S�F�R�V�J�S�F�E �B�Q�Q�M�J�D�B�U�J�P�O �P�G �B�E�I�F�T�J�W�F �B�O�E �X�I�F�U�I�F�S �U�I�F �Q�J�Q�F �I�B�T 
been completely inserted.

�$�B�M�D�V�M�B�U�J�O�H �U�I�F �J�O�T�F�S�U�J�P�O �E�F�Q�U�I��

t = + 6
d
2

t 	 Insertion depth (mm)
d 	 Pipe diameter (mm)

If the outside diameter of the pipe and the inside diameter of the socket are at 
opposite extremes of their tolerances, then the pipe cannot be inserted dry into the 
�tting socket. Insertion will only become possible once the cement has been applied.

�  Checking the cement

�5�B�O�H�J�U �D�F�N�F�O�U �J�T �T�V�Q�Q�M�J�F�E �S�F�B�E�Z �G�P�S �V�T�F�� �4�U�J�S �U�I�P�S�P�V�H�I�M�Z �X�J�U�I �B �T�D�S�F�X�E�S�J�W�F�S �P�S �X�P�P�E�F�O 
�T�Q�B�U�V�M�B �Q�S�J�P�S �U�P �V�T�F�� �$�F�N�F�O�U �P�G �U�I�F �D�P�S�S�F�D�U �D�P�O�T�J�T�U�F�O�D�Z �X�J�M�M �S�V�O �F�W�F�O�M�Z �G�S�P�N �B �X�P�P�E�F�O 
�T�Q�B�U�V�M�B �I�F�M�E �B�U �B �T�M�B�O�U�� �$�F�N�F�O�U �U�I�B�U �O�P �M�P�O�H�F�S �S�V�O�T �T�N�P�P�U�I�M�Z �J�T �V�O�V�T�B�C�M�F�� �5�I�F �D�F�N�F�O�U �N�V�T�U 
�O�P�U �C�F �U�I�J�O�O�F�E �T�J�O�D�F �U�I�J�O�O�J�O�H �X�P�V�M�E �G�B�M�T�J�G�Z �U�I�F �N�J�Y�J�O�H �S�B�U�J�P��

�  Applying the cement

�6�T�J�O�H �Ì�S�N �C�S�V�T�I �Q�S�F�T�T�V�S�F�
 �B�Q�Q�M�Z �B�O �F�W�F�O�
 �D�M�P�T�F�E �D�F�N�F�O�U �M�B�Z�F�S �C�S�V�T�I�J�O�H �J�O �B�Y�J�B�M �E�J�S�F�D�U�J�P�O�
 
�Ì�S�T�U �J�O �U�I�F �Ì�U�U�J�O�H�
 �U�I�F�O �P�O �U�I�F �Q�J�Q�F�� �6�T�F �B �U�I�J�O �M�B�Z�F�S �P�G �D�F�N�F�O�U �J�O �U�I�F �Ì�U�U�J�O�H �U�P �B�W�P�J�E �F�Y�D�F�T�T�J�W�F 
�C�F�B�E �G�P�S�N�B�U�J�P�O �J�O�T�J�E�F �U�I�F �Q�J�Q�F�
 �B�Q�Q�M�Z �B �H�F�O�F�S�P�V�T �B�N�P�V�O�U �P�O �U�I�F �Q�J�Q�F �F�O�E��

Starting at d75 (ABS/PVC-C) or d90 (PVC-U), two people are needed to apply the cement 
to the pipe end and �tting socket simultaneously in order to avoid exceeding the 
maximum opening time of the cement.

Starting at d250, the cement is poured directly from the can into the middle of the 
cementing surface and distributed �rst radially and then axially over the entire area 
with a �at brush until an even, closed layer is present. The minimum layer thickness in 
the �tting area is 1 mm, while a heavier coat is applied at the pipe end. Cementing in 
these dimension ranges must be performed by at least 2 people.
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�  Connecting pipe and �tting

�*�N�N�F�E�J�B�U�F�M�Z �Q�V�T�I �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H �U�P�H�F�U�I�F�S �U�P �U�I�F �T�U�P�Q �P�S �U�I�F �G�V�M�M �M�F�O�H�U�I �P�G �U�I�F �T�P�D�L�F�U �	�D�I�F�D�L 
�J�O�T�F�S�U�J�P�O �E�F�Q�U�I �P�O �U�I�F �Q�J�Q�F�
 �X�J�U�I�P�V�U �U�X�J�T�U�J�O�H �P�S �N�J�T�B�M�J�H�O�N�F�O�U �B�O�E �I�P�M�E �J�O �Q�P�T�J�U�J�P�O �G�P�S �B �G�F�X 
seconds until the cement has set.

Starting at d250, push pipe and �tting together and align them by using 3 to 4 people. 
Hold the joint in this position for 1 minute.

�  Checking and removing surplus cement

�"�G�U�F�S �K�P�J�O�U�J�O�H�
 �B �D�P�N�Q�M�F�U�F �C�F�B�E �N�V�T�U �C�F �W�J�T�J�C�M�F �P�O �U�I�F �J�O�T�J�E�F �	�T�N�B�M�M�F�S�
 �B�O�E �P�V�U�T�J�E�F �	�M�B�S�H�F�S�
��

�*�N�N�F�E�J�B�U�F�M�Z �X�J�Q�F �P�Ë �B�O�Z �T�V�S�Q�M�V�T �D�F�N�F�O�U �V�T�J�O�H �D�M�F�B�O�
 �B�C�T�P�S�C�F�O�U �Q�B�Q�F�S��

Jointing faces must be kept clean. 

Important note

Cement and cleaner should be stored in a cool, dry place (5 to 35 °C)! Under these 
conditions, the cement and cleaner can be used for 24 months starting from the date of 
�lling (imprinted on the can). 

Cans not in use should be closed immediately to prevent solvent losses and thickening. 
The brush lid can be used, which allows for leaving the brush in the can of cement.

�4�J�O�D�F �C�P�U�I �D�F�N�F�O�U �B�O�E �D�M�F�B�O�F�S �E�J�T�T�P�M�W�F �U�I�F �N�B�U�F�S�J�B�M�
 �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�V�T�U �O�P�U �C�F �M�B�J�E �P�O �P�S 
�B�M�M�P�X�F�E �U�P �D�P�N�F �J�O�U�P �D�P�O�U�B�D�U �X�J�U�I �T�Q�J�M�M�F�E �D�F�N�F�O�U �P�S �Q�B�Q�F�S �D�P�O�U�B�J�O�J�O�H �D�F�N�F�O�U �S�F�T�J�E�V�F�T�� 

�4�D�S�B�Q�F �P�Ë �U�I�J�D�L�F�O�F�E �D�F�N�F�O�U �T�U�J�D�L�J�O�H �U�P �U�I�F �C�S�V�T�I �V�T�J�O�H �E�S�Z �Q�B�Q�F�S �B�O�E �U�I�F�O �S�J�O�T�F �U�I�F �C�S�V�T�I 
�X�J�U�I �D�M�F�B�O�F�S�� �$�M�F�B�O�F�E �C�S�V�T�I�F�T �N�V�T�U �C�F �E�S�Z �C�F�G�P�S�F �S�F�V�T�F��

Flushing before putting into operation

�"�G�U�F�S �U�I�F �E�S�Z�J�O�H �Q�S�P�D�F�T�T �	�T�F�F �U�B�C�M�F �J�O �U�I�F �T�F�D�U�J�P�O ���8�B�J�U�J�O�H �U�J�N�F �B�O�E �Q�S�F�T�T�V�S�F �U�F�T�U���
 �U�I�F �Q�J�Q�J�O�H 
�T�Z�T�U�F�N�T �D�B�O �C�F �Ì�M�M�F�E�� �5�P �S�F�N�P�W�F �S�F�N�B�J�O�J�O�H �T�P�M�W�F�O�U �W�B�Q�P�S�
 �U�I�F �Q�J�Q�F�M�J�O�F �N�V�T�U �C�F �U�I�P�S�P�V�H�I�M�Z 
�Í�V�T�I�F�E �C�F�G�P�S�F �Q�V�U�U�J�O�H �J�U �J�O�U�P �P�Q�F�S�B�U�J�P�O�� �'�P�S �Q�J�Q�F �U�I�B�U �B�S�F �O�P�U �Q�V�U �J�O�U�P �P�Q�F�S�B�U�J�P�O �J�N�N�F�E�J�B�U�F�M�Z�
 
�X�F �S�F�D�P�N�N�F�O�E �Ì�M�M�J�O�H �U�I�F�N �X�J�U�I �X�B�U�F�S �B�O�E �Í�V�T�I�J�O�H �U�I�F�N �S�F�H�V�M�B�S�M�Z �B�G�U�F�S �D�B�S�F�G�V�M �D�M�F�B�O�J�O�H�� �%�P 
�O�P�U �V�T�F �D�P�N�Q�S�F�T�T�F�E �B�J�S �G�P�S �Í�V�T�I�J�O�H��

Documenting Tangit batch for ABS cementing

�5�P �F�O�T�V�S�F �U�I�F �U�S�B�D�F�B�C�J�M�J�U�Z �P�G �U�I�F �5�B�O�H�J�U �C�B�U�D�I�	�F�T�
 �V�T�F�E�
 �J�G 
�O�F�F�E�F�E�
 �E�P�D�V�N�F�O�U �U�I�F �C�B�U�D�I �J�E�F�O�U�J�Ì�D�B�U�J�P�O �B�U�U�B�D�I�F�E �U�P �F�W�F�S�Z 
�T�I�J�Q�Q�F�E �V�O�J�U �U�P �U�I�F �U�F�T�U���B�D�D�F�Q�U�B�O�D�F �S�F�Q�P�S�U�� �*�G �T�F�W�F�S�B�M 
�C�B�U�D�I�F�T �B�S�F �V�T�F�E �J�O �P�O�F �Q�S�P�K�F�D�U�
 �B�E�E �P�O�F �J�E�F�O�U�J�Ì�D�B�U�J�P�O �G�S�P�N 
each batch to the test report.

5.2.7	 Waiting time and pressure test

�5�I�F �M�F�O�H�U�I �P�G �U�I�F �E�S�Z�J�O�H �Q�F�S�J�P�E �C�F�G�P�S�F �U�I�F �K�P�J�O�U �N�B�Z �C�F �T�V�C�K�F�D�U�F�E �U�P �U�F�T�U�J�O�H �P�S �P�Q�F�S�B�U�J�O�H 
�Q�S�F�T�T�V�S�F �E�F�Q�F�O�E�T �P�O �U�I�F �E�S�Z�J�O�H �U�F�N�Q�F�S�B�U�V�S�F�
 �U�I�F �E�J�N�F�O�T�J�P�O �B�O�E �U�I�F �Ì�U �S�F�R�V�J�S�F�N�F�O�U�T�
 �B�T �X�F�M�M 
�B�T �B�N�C�J�F�O�U �J�O�Í�V�F�O�D�F�T��

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �T�I�P�X�T �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �X�B�J�U�J�O�H �U�J�N�F�T��

Materials and 
dimension

Temperature: 10 °C - 30 °C Temperature: <10 °C / >30 °C 

Between 
cementing

Operating 
pressure 
repair

Pressure test 
water 
max. 1.5 x PN

Between 
cementing

Operating 
pressure
repair

Pressure test 
water 
max. 1.5 x PN

PVC-U
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Materials and 
dimension

Temperature: 10 °C - 30 °C Temperature: <10 °C / >30 °C 

Between 
cementing

Operating 
pressure 
repair

Pressure test 
water 
max. 1.5 x PN

Between 
cementing

Operating 
pressure
repair

Pressure test 
water 
max. 1.5 x PN

< d250 5 Min ���I �� �C�B�S �����I 15 min ���I �� �C�B�S �����I
�E�������������� 15 Min ���I �� �C�B�S �����I 30 min ���I �� �C�B�S �����I
PVC-C
�"�M�M �E�J�N�� 5 Min ���I �� �C�B�S �����I 15 min ���I �� �C�B�S �����I
ABS
�� �E������ 10 Min ���I �� �C�B�S �����I 15 min ���I �� �C�B�S �����I
�E�������������� 30 Min ���I �� �C�B�S �����I ���� �N�J�O ���I �� �C�B�S �����I
d250-315 ���� �.�J�O ���I �� �C�B�S �����I 120 min ���I �� �C�B�S �����I

�"�D�U�V�B�M �W�B�M�V�F�T �B�U �U�I�F �D�P�O�T�U�S�V�D�U�J�P�O �T�J�U�F �N�B�Z �E�F�W�J�B�U�F�� �5�I�F�T�F �B�S�F �F�N�Q�J�S�J�D�B�M �W�B�M�V�F�T��
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5.2.8	 Internal pressure test or leak tightness test of ABS with gas/air

�%�V�F �U�P �U�I�F �S�J�T�L �P�G �B �Q�S�F�T�T�V�S�F �U�F�T�U �X�J�U�I �B �D�P�N�Q�S�F�T�T�J�C�M�F �U�F�T�U �N�F�E�J�V�N�
 �U�I�J�T �Q�S�F�T�T�V�S�F �U�F�T�U �T�I�P�V�M�E 
�C�F �D�B�S�S�J�F�E �P�V�U �P�O�M�Z �J�O �F�Y�D�F�Q�U�J�P�O�B�M �D�B�T�F�T�� �5�I�F �G�P�M�M�P�X�J�O�H �E�J�B�H�S�B�N �T�I�P�X�T �U�I�F �S�F�R�V�J�S�F�E �X�B�J�U�J�O�H 
�U�J�N�F�T �E�F�Q�F�O�E�J�O�H �P�O �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �G�P�S �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�T �C�F�U�X�F�F�O ���� �B�O�E ���� �‹�$��

In principle, PVC-U and PVC-C may not be pressure tested by using a compressible 
medium!

5.2.9	 Disposal

�%�S�J�F�E �Q�S�P�E�V�D�U �S�F�T�J�E�V�F�T �D�B�O �C�F �B�E�E�F�E �U�P �I�P�V�T�F�I�P�M�E �P�S �J�O�E�V�T�U�S�J�B�M �X�B�T�U�F�� �-�B�S�H�F �R�V�B�O�U�J�U�J�F�T �N�V�T�U 
�C�F �E�J�T�Q�P�T�F�E �P�G �T�F�Q�B�S�B�U�F�M�Z�� �5�I�F �E�J�T�Q�P�T�B�M �L�F�Z �	�&�"�$ �D�P�E�F�
 �J�T �B�W�B�J�M�B�C�M�F �V�Q�P�O �S�F�R�V�F�T�U�� �&�N�Q�U�Z 
�Q�B�D�L�B�H�J�O�H �D�B�O �C�F �B�E�E�F�E �U�P �S�F�D�Z�D�M�J�O�H��

�1 �� �5�F�T�U �Q�S�F�T�T�V�S�F �	�C�B�S�
 �Q�T�J�

�5 �� �8�B�J�U�J�O�H �U�J�N�F �B�G�U�F�S �M�B�T�U 

cementing (h)
�"�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F �G�S�P�N 
�����{�U�P�{�����‹�$
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5.3	 2-component cement jointing using Tangit RAPID

5.3.1	 Overview

�5�B�O�H�J�U �3�"�1�*�% �J�T �T�V�J�U�B�C�M�F �G�P�S �S�F�T�U�S�B�J�O�U���Q�S�P�P�G �D�P�O�O�F�D�U�J�P�O�T �P�G �Q�S�F�T�T�V�S�F �Q�J�Q�F �J�O �T�Z�T�U�F�N 
�J�O�T�U�B�M�M�B�U�J�P�O�T �X�J�U�I �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T �N�B�E�F �P�G �1�7�$���6 �P�S �1�7�$���$
�q���.�F�F�U�T �%�*�/ �&�/ ����������
�q���'�P�S �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �&�/ �*�4�0 ���������� �	�1�7�$���6 �B�O�E �1�7�$���$�

�q���"�M�T�P �T�V�J�U�B�C�M�F �G�P�S �S�F�Q�B�J�S�T
�q���$�P�O�T�U�S�V�D�U�J�P�O �D�F�N�F�O�U�J�O�H �X�J�U�I �Q�M�B�U�F �N�B�U�F�S�J�B�M �	�F���H�� �D�B�U�D�I �U�S�B�Z�T �B�O�E �I�P�V�T�J�O�H �C�P�Y�F�T�


Technical data

�3�B�X �N�B�U�F�S�J�B�M �C�B�T�J�TMethacrylate
Density �������� �B�O�E  �������� �H���D�N3

Processing temperature ���� �‹�$ �U�P ������ �‹�$
�7�J�T�D�P�T�J�U�Z �����
������ �N�1�B�T �D�P�N�Q�P�O�F�O�U�T �"���#�
 �%�*�/ �&�/ �����������
 ���� �‹�$
�0�Q�F�O �U�J�N�F �"�Q�Q�S�P�Y�� �� �N�J�O��
�'�J�U�O�F�T�T �G�P�S �V�T�F�� �	���� �‹�$�
�'�P�S �O�F�X �J�O�T�U�B�M�M�B�U�J�P�O ���� �I�
 �G�P�S �S�F�Q�B�J�S�T �� �C�B�S���I �	�N�J�O�� �� �I�

Final strength �$�P�S�S�F�T�Q�P�O�E�T �U�P �U�I�F �T�U�S�F�O�H�U�I �P�G �U�I�F �D�F�N�F�O�U�F�E �N�B�U�F�S�J�B�M
�5�F�N�Q�F�S�B�U�V�S�F �S�F�T�J�T�U�B�O�D�F�1�7�$���6�� ���� �‹�$�
 �1�7�$���$�� ���� �‹�$
Storage �/�P�U �C�F�M�P�X �� �‹�$
Minimum shelf life �"�U ������ �‹�$�
 ���� �N�P�O�U�I�T �J�O �V�O�P�Q�F�O�F�E �P�S�J�H�J�O�B�M �Q�B�D�L�B�H�F�� 

Minimum shelf life date and batch number are located on 
the cartridge.

5.3.2	 Requirements and information

Safety information

Cement jointing calls for adequate technical know-how, which can be acquired in the 
appropriate training courses. Your authorized GF�Piping Systems representative will 
be happy to provide information about training options.

For the correct selection of the cement, observe the information on chemical resistance 
for the use of Tangit cement. For more information, see www.gfps.com/tools.

For acids and heavily oxidative substances as �ow media, Tangit solvent cements can be 
used. The current safety data sheet from Henkel is available at  
www.mymsds.henkel.com 

Protective measures before cementing

Adequate ventilation of the workplace

�5�B�O�H�J�U �3�"�1�*�% �B�O�E �5�B�O�H�J�U �1�&���1�1���1�7�%�'���1�# �D�M�F�B�O�J�O�H �D�M�P�U�I�T �B�O�E �T�Q�F�D�J�B�M �D�M�F�B�O�F�S �B�S�F �I�J�H�I�M�Z 
�Í�B�N�N�B�C�M�F�� �5�I�F �T�P�M�W�F�O�U �W�B�Q�P�S�T �B�S�F �I�F�B�W�J�F�S �U�I�B�O �B�J�S�
 �D�B�O �D�P�M�M�F�D�U �B�U �U�I�F �Í�P�P�S �B�O�E �G�P�S�N �F�Y�Q�M�P�T�J�W�F 
�W�B�Q�P�S�T�� �'�P�S �U�I�J�T �S�F�B�T�P�O�
 �F�O�T�V�S�F �U�I�B�U �T�V�Î�D�J�F�O�U �W�F�O�U�J�M�B�U�J�P�O �B�O�E �F�Y�I�B�V�T�U�J�P�O �J�T �Q�S�F�T�F�O�U �E�V�S�J�O�H 
�Q�S�P�D�F�T�T�J�O�H �B�O�E �E�S�Z�J�O�H�
 �J�O�D�M�V�E�J�O�H �B�G�U�F�S �D�F�N�F�O�U�J�O�H�� �1�S�P�M�P�O�H�F�E �J�O�I�B�M�B�U�J�P�O �P�G �W�B�Q�P�S�T �Q�P�T�F�T 
�I�F�B�M�U�I �I�B�[�B�S�E�T��

�,�F�F�Q �V�T�F�E �D�M�F�B�O�J�O�H �Q�B�Q�F�S �J�O �B �D�M�P�T�F�E �D�P�O�U�B�J�O�F�S �	�F���H�� �C�V�D�L�F�U �X�J�U�I �B �M�J�E�
 �U�P �L�F�F�Q �U�I�F �F�Y�Q�P�T�V�S�F �U�P 
�T�P�M�W�F�O�U �W�B�Q�P�S�T �M�P�X��

No open �ames when cementing. No smoking.

�*�O �U�I�F �X�P�S�L �S�P�P�N �B�O�E �J�O �B�E�K�B�D�F�O�U �S�P�P�N�T�� �/�P �T�N�P�L�J�O�H�� �/�P �G�V�T�J�P�O�� �%�P �O�P�U �V�T�F �P�Q�F�O �Í�B�N�F �P�S 
�Ì�S�F�
 �B�W�P�J�E �D�S�F�B�U�J�O�H �T�Q�B�S�L�T �V�O�E�F�S �B�O�Z �D�J�S�D�V�N�T�U�B�O�D�F�T�� �1�S�J�P�S �U�P �G�V�T�J�P�O �U�B�T�L�T�
 �S�F�N�P�W�F �B�O�Z 
�D�P�M�M�F�D�U�F�E �T�P�M�W�F�O�U �W�B�Q�P�S�T �B�O�E �F�Y�Q�M�P�T�J�W�F �N�J�Y�U�V�S�F�T�� �5�I�P�S�P�V�H�I�M�Z �Í�V�T�I �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �X�J�U�I �X�B�U�F�S 
�B�O�E �C�M�P�X �U�I�F�N �P�V�U�� �%�P �O�P�U �D�M�P�T�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �E�V�S�J�O�H �U�I�F �E�S�Z�J�O�H �Q�I�B�T�F��

�"�W�P�J�E �Q�S�P�E�V�D�U �B�D�D�V�N�V�M�B�U�J�P�O�T�� �'�J�S�F �I�B�[�B�S�E�� �5�X�P���D�P�N�Q�P�O�F�O�U �Q�S�P�E�V�D�U�T �D�B�O �H�F�O�F�S�B�U�F �I�J�H�I �I�F�B�U 
�E�V�S�J�O�H �I�B�S�E�F�O�J�O�H �J�G �U�I�F�Z �B�S�F �B�Q�Q�M�J�F�E �J�O �B �C�M�P�D�L�� �"�M�X�B�Z�T �T�Q�S�F�B�E �Q�S�P�E�V�D�U �S�F�T�J�E�V�F�T �P�V�U �P�W�F�S �U�I�F 
surface.
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Protection against spilled liquids

�1�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �N�V�T�U �C�F �Q�S�P�U�F�D�U�F�E �B�H�B�J�O�T�U �T�Q�J�M�M�F�E �D�F�N�F�O�U�
 �D�M�F�B�O�J�O�H �B�H�F�O�U �B�O�E �V�T�F�E �Q�B�Q�F�S�� �%�P 
�O�P�U �Q�P�V�S �D�F�N�F�O�U �P�S �D�M�F�B�O�F�S �U�I�B�U �J�T �O�P �M�P�O�H�F�S �O�F�F�E�F�E �J�O�U�P �T�F�X�F�S �M�J�O�F�T��

Use of gloves and protective glasses

�5�I�F �V�T�F �P�G �Q�S�P�U�F�D�U�J�W�F �H�M�P�W�F�T �J�T �S�F�D�P�N�N�F�O�E�F�E �U�P �B�W�P�J�E �D�P�O�U�B�D�U �P�G �D�F�N�F�O�U �P�S �D�M�F�B�O�F�S �X�J�U�I �U�I�F 
�T�L�J�O�� �*�G �U�I�F �D�F�N�F�O�U �P�S �U�I�F �D�M�F�B�O�F�S �D�P�N�F�T �J�O �D�P�O�U�B�D�U �X�J�U�I �Z�P�V�S �F�Z�F�T�
 �S�J�O�T�F �J�N�N�F�E�J�B�U�F�M�Z �X�J�U�I 
�X�B�U�F�S�� �$�P�O�T�V�M�U �B �E�P�D�U�P�S�� �*�N�N�F�E�J�B�U�F�M�Z �D�I�B�O�H�F �D�M�P�U�I�F�T �U�I�B�U �I�B�W�F �D�F�N�F�O�U �P�O �U�I�F�N��

Always obey the safety regulations issued by the responsible authorities, as well as 
the information in the safety data sheet. The safety data sheet is available at  
www.mymsds.henkel.com.

5.3.3	 Required tools and equipment

Nr. Description Dimensions

� Pipe cutter �E�����r���� �N�N
d50–110 mm
�E�������r������ �N�N

� �$�I�B�N�G�F�S �E�F�W�J�D�F �E�����r������ �N�N
d32 –200 mm

� �%�F�C�V�S�S�J�O�H �E�F�W�J�D�F �$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F
� �5�B�O�H�J�U �3�"�1�*�% �D�F�N�F�O�U �,�J�U �X�J�U�I ���� �N�M �D�B�S�U�S�J�E�H�F�T

�,�J�U �X�J�U�I ������ �N�M �D�B�S�U�S�J�E�H�F�T
� Folding ruler �$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F
� �.�B�S�L�J�O�H �Q�F�O -
� �5�B�O�H�J�U �D�M�F�B�O�F�S �1�1���1�&���1�7�%�'���1�#1 liter can
� �8�I�J�U�F�
 �B�C�T�P�S�C�F�O�U�
 �M�J�O�U���G�S�F�F �Q�B�Q�F�S �$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F
� �5�B�O�H�J�U �D�M�F�B�O�J�O�H �D�M�P�U�I�T �1�1���1�&���1�7�%�'���1�#-
� Plastic brush 1” 

2”
� �4�B�G�F�U�Z �H�M�P�W�F�T �$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F
� �1�S�P�U�F�D�U�J�W�F �H�M�B�T�T�F�T �$�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F
� �$�B�S�U�S�J�E�H�F �H�V�O 50 ml

������ �N�M



4�{�’�{������ GF Piping Systems – Industrial Piping Systems – Part 1 (05.19)

�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

5.3.4	 Dimensions and tolerances

�5�I�F �E�J�N�F�O�T�J�P�O�T �P�G �Q�J�Q�F�
 �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �N�B�E�F �P�G �1�7�$���6 �B�O�E �1�7�$���$ 
�D�P�O�G�P�S�N �U�P �U�I�F �T�U�B�O�E�B�S�E�T �&�/ �*�4�0 ���������� �B�O�E �&�/ �*�4�0 �������������� �5�I�F�Z �D�B�O �C�F �D�P�O�O�F�D�U�F�E �X�J�U�I �B�O�Z 
�Q�J�Q�F�
 �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T �N�B�E�F �P�G �U�I�F �T�B�N�F �N�B�U�F�S�J�B�M �U�I�B�U �I�B�W�F �B�M�T�P �C�F�F�O �Q�S�P�E�V�D�F�E �C�B�T�F�E �P�O 
these standards.

5.3.5	 Cementing
�  Cutting the pipe to length

�$�V�U �P�Ë �U�I�F �Q�J�Q�F �B�U �B �S�J�H�I�U �B�O�H�M�F �C�Z �V�T�J�O�H �B �Q�J�Q�F �D�V�U�U�F�S�� 

�  Chamfering the pipe

�$�I�B�N�G�F�S �U�I�F �Q�J�Q�F �X�J�U�I �B �D�I�B�N�G�F�S �E�F�W�J�D�F �B�D�D�P�S�E�J�O�H �U�P �U�I�F �G�P�M�M�P�X�J�O�H �Ì�H�V�S�F �B�O�E �U�B�C�M�F �U�P �F�O�B�C�M�F 
a perfect cementing joint.

Pipe outer diameter 
(mm)

b
(mm)

�� �r ���� 1 – 2
10 – 55 2 – 3
���� �r ������ �� �r ��
������ �r ������ �� �r ��

Well-chamfered pipe ends prevent the layer of cement from being removed as the 
pipe is inserted into the �tting.

�  Deburring the pipe

�%�F�C�V�S�S �U�I�F �J�O�T�J�E�F �P�G �U�I�F �Q�J�Q�F �X�J�U�I �B �E�F�C�V�S�S�J�O�H �E�F�W�J�D�F��

�  Cleaning pipe and �tting

�$�M�F�B�O �U�I�F �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H �X�J�U�I �5�B�O�H�J�U �1�&���1�1���1�7�%�'���1�# �D�M�F�B�O�J�O�H �D�M�P�U�I�T �P�S �D�M�F�B�O�F�S �X�J�U�I �Q�B�Q�F�S�� 
�3�F�Q�M�B�D�F �U�I�F �Q�B�Q�F�S �B�G�U�F�S �F�W�F�S�Z �D�M�F�B�O�J�O�H�� �5�I�F �D�M�F�B�O�F�E �T�V�S�G�B�D�F�T �N�V�T�U �C�F �E�S�Z �C�F�G�P�S�F �B�Q�Q�M�Z�J�O�H 
the cement.

Pipe end and �tting socket must be dry and free from grease and dirt, and must not be 
touched after cleaning.
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�  Marking the insertion depth

�.�B�S�L �U�I�F �D�F�N�F�O�U�J�O�H �M�F�O�H�U�I �P�G �U�I�F �Ì�U�U�J�O�H �P�O �U�I�F �Q�J�Q�F �F�O�E �V�T�J�O�H �U�I�F �G�P�M�E�J�O�H �S�V�M�F�S �B�O�E �N�B�S�L�J�O�H 
�Q�F�O�� �U�I�J�T �B�M�M�P�X�T �G�P�S �D�I�F�D�L�J�O�H �U�I�F �S�F�R�V�J�S�F�E �B�Q�Q�M�J�D�B�U�J�P�O �P�G �B�E�I�F�T�J�W�F �B�O�E �X�I�F�U�I�F�S �U�I�F �Q�J�Q�F �I�B�T 
been completely inserted.

�$�B�M�D�V�M�B�U�J�O�H �U�I�F �J�O�T�F�S�U�J�P�O �E�F�Q�U�I��

t = + 6
d
2

t 	 Insertion depth (mm)
d 	 Pipe diameter (mm)

If the outside diameter of the pipe and the inside diameter of the socket are at 
opposite extremes of their tolerances, then the pipe cannot be inserted dry into the 
�tting socket. Insertion will only become possible once the cement has been applied.

�  Checking the cement

�5�B�O�H�J�U �3�"�1�*�% �D�F�N�F�O�U �J�T �T�V�Q�Q�M�J�F�E �S�F�B�E�Z �G�P�S �V�T�F�� �#�F�G�P�S�F �J�U�T �V�T�F�
 �D�I�F�D�L �X�I�F�U�I�F�S �C�P�U�I 
�D�P�N�Q�P�O�F�O�U�T �D�B�O �C�F �F�W�F�O�M�Z �Q�V�T�I�F�E �P�V�U �P�G �U�I�F �D�B�S�U�S�J�E�H�F��

Tangit RAPID should not be stored below +5 °C since this would cause an increase in 
viscosity and solidi�cation of the structure, which would a�ect its processing ability. 
After bringing the cement to room temperature, the temperature-based increase in 
viscosity and structure is reduced again.

�  Applying the cement
�q���"�Q�Q�M�Z �5�B�O�H�J�U �3�"�1�*�% �U�P �U�I�F �D�F�N�F�O�U�J�O�H �T�V�S�G�B�D�F�T �G�S�P�N �U�I�F �D�B�S�U�S�J�E�H�F �C�Z �V�T�J�O�H �B �D�B�S�U�S�J�E�H�F �H�V�O 

�B�O�E �T�U�B�U�J�D �N�J�Y�F�S�� �"�Q�Q�M�Z �U�I�F �D�F�N�F�O�U �J�O �U�I�F �G�P�S�N �P�G �S�J�O�H�T �U�P �F�O�T�V�S�F �B �T�V�Î�D�J�F�O�U �B�N�P�V�O�U �P�G 
cement.

�q���'�J�S�T�U�
 �F�W�F�O�M�Z �E�J�T�U�S�J�C�V�U�F �U�I�F �D�F�N�F�O�U �J�O �B�Y�J�B�M �E�J�S�F�D�U�J�P�O �J�O �U�I�F �T�P�D�L�F�U �B�O�E �U�I�F�O �P�O �U�I�F �Q�J�Q�F 
using a plastic brush.

�q���"�Q�Q�M�Z �B �U�I�J�O �M�B�Z�F�S �P�G �5�B�O�H�J�U �3�"�1�*�% �J�O �U�I�F �T�P�D�L�F�U�� �5�P �B�W�P�J�E �T�V�C�T�F�R�V�F�O�U �C�F�B�E �G�P�S�N�B�U�J�P�O �J�O�T�J�E�F 
�U�I�F �Q�J�Q�F�
 �B�Q�Q�M�Z �B �H�F�O�F�S�P�V�T �B�N�P�V�O�U �P�O �U�I�F �Q�J�Q�F �F�O�E�� �5�B�O�H�J�U �3�"�1�*�% �D�B�O �C�F �V�T�F�E �B�D�D�P�S�E�J�O�H �U�P 
�%�*�/ �&�/ ���������� �U�P �D�P�W�F�S �E�J�B�N�F�U�F�S �U�P�M�F�S�B�O�D�F�T �V�Q �U�P �������� �N�N��

�%�F�Q�F�O�E�J�O�H �P�O �U�I�F �Q�S�P�D�F�T�T�J�O�H �U�F�N�Q�F�S�B�U�V�S�F�
 �U�I�F �G�P�M�M�P�X�J�O�H �B�Q�Q�S�P�Y�J�N�B�U�F �U�J�N�F�T �B�S�F �B�W�B�J�M�B�C�M�F��

Temperature 
(°C) 

Estimated processing time 
(min)

10 10
20 8
30 ��

If there is series production, the static mixer can be used multiple times. However, 
after the processing time has been exceeded, a new static mixer is required. 
Immediately tightly close any cartridges that are not in use. (For short-term 
interruptions, the static mixer used can remain on the cartridge.)
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�  Connecting pipe and �tting
�q���*�N�N�F�E�J�B�U�F�M�Z �Q�V�T�I �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H �U�P�H�F�U�I�F�S �U�P �U�I�F �T�U�P�Q �P�S �U�I�F �G�V�M�M �M�F�O�H�U�I �P�G �U�I�F �T�P�D�L�F�U 

�	�D�I�F�D�L �J�O�T�F�S�U�J�P�O �E�F�Q�U�I �P�O �U�I�F �Q�J�Q�F�
 �X�J�U�I�P�V�U �U�X�J�T�U�J�O�H �P�S �N�J�T�B�M�J�H�O�N�F�O�U �B�O�E �I�P�M�E �J�O �Q�P�T�J�U�J�P�O 
�G�P�S �B �G�F�X �T�F�D�P�O�E�T �V�O�U�J�M �U�I�F �D�F�N�F�O�U �I�B�T �T�F�U��

�q���5�I�F �K�P�J�O�U�J�O�H �Q�B�S�U�T �N�V�T�U �C�F �Q�V�T�I�F�E �U�P�H�F�U�I�F�S �E�V�S�J�O�H �U�I�F �P�Q�F�O �U�J�N�F �P�G �U�I�F �D�F�N�F�O�U �	�B�Q�Q�S�P�Y�� 
���{�N�J�O�V�U�F�T �G�S�P�N �U�I�F �T�U�B�S�U �P�G �U�I�F �B�Q�Q�M�J�D�B�U�J�P�O �P�G �B�E�I�F�T�J�W�F�
��

�q���&�Y�D�F�T�T �D�F�N�F�O�U �E�P�F�T �O�P�U �I�B�W�F �U�P �C�F �S�F�N�P�W�F�E�� �)�P�X�F�W�F�S�
 �B�O�Z �Í�B�T�I �U�I�B�U �J�T �D�S�F�B�U�F�E �N�B�Z �I�B�W�F 
�T�I�B�S�Q �F�E�H�F�T �B�O�E �T�I�P�V�M�E �C�F �S�F�N�P�W�F�E��

�q���8�J�Q�F �P�Ë �D�F�N�F�O�U �S�F�T�J�E�V�F�T �G�S�P�N �U�I�F �Q�M�B�T�U�J�D �C�S�V�T�I�� �5�I�F �E�S�J�F�E �D�F�N�F�O�U �Ì�M�N �D�B�O �C�F �Q�V�M�M�F�E �P�Ë 
the plastic brush by using a slight rotation.

For dimensions starting at d160, one person should apply the cement to the pipe and 
socket while the second person distributes the cement.

�  Wiping o� the cement bead

�" �D�F�N�F�O�U �C�F�B�E �N�V�T�U �C�F �W�J�T�J�C�M�F �P�O �U�I�F �J�O�T�J�E�F �B�O�E �P�V�U�T�J�E�F�� �&�Y�D�F�T�T �D�F�N�F�O�U �D�B�O �S�F�N�B�J�O �B�U �U�I�F 
�D�F�N�F�O�U�J�O�H �K�P�J�O�U �	�R�V�B�M�J�U�Z �B�T�T�V�S�B�O�D�F�
 �P�S �C�F �X�J�Q�F�E �P�Ë �	�B�F�T�U�I�F�U�J�D�T�
��

5.3.6	 Waiting time and pressure test

�%�V�S�J�O�H �U�I�F �Ì�S�T�U �� �N�J�O�V�U�F�T �B�G�U�F�S �D�F�N�F�O�U�J�O�H�
 �U�I�F �Q�J�Q�F �N�V�T�U �O�P�U �C�F �N�P�W�F�E�� �"�U �U�F�N�Q�F�S�B�U�V�S�F�T 
�C�F�M�P�X ������ �‹�$�
 �U�I�J�T �U�J�N�F �J�T �F�Y�U�F�O�E�F�E �U�P �B�U �M�F�B�T�U ���� �N�J�O�V�U�F�T�� �-�B�S�H�F�S �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �T�I�P�V�M�E �C�F 
�T�V�Q�Q�P�S�U�F�E �E�V�S�J�O�H �U�I�F �Ì�S�T�U ���� �N�J�O�V�U�F�T �E�V�F �U�P �U�I�F�J�S �J�O�U�S�J�O�T�J�D �X�F�J�H�I�U��

�'�J�M�M�J�O�H �U�I�F �Q�J�Q�F�M�J�O�F �B�T �X�F�M�M �B�T �U�I�F �Q�S�F�T�T�V�S�F �U�F�T�U �V�Q �U�P �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �D�B�O�O�P�U �C�F �Q�F�S�G�P�S�N�F�E 
�V�O�U�J�M ���� �I�P�V�S�T �B�G�U�F�S �U�I�F �M�B�T�U �D�F�N�F�O�U�J�O�H�� �*�G �U�I�F �M�J�O�F �J�T �U�P �C�F �T�U�S�F�T�T�F�E �B�U �U�I�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�
 
�B �N�J�O�J�N�V�N �X�B�J�U�J�O�H �U�J�N�F �P�G �� �C�B�S���I �N�V�T�U �C�F �G�P�M�M�P�X�F�E �	�N�J�O���� �I�P�V�S�
�� �"�U ���� �‹�$�
 �U�I�F �X�B�J�U�J�O�H �U�J�N�F�T 
�B�S�F �E�P�V�C�M�F�E�� �'�P�S �Q�J�Q�F �U�I�B�U �B�S�F �O�P�U �Q�V�U �J�O�U�P �J�N�N�F�E�J�B�U�F �P�Q�F�S�B�U�J�P�O�
 �X�F �S�F�D�P�N�N�F�O�E�F�E �Í�V�T�I�J�O�H 
them thoroughly.

5.3.7	 Internal pressure test with water

In principle, PVC-U and PVC-C may not be pressure tested by using a compressible 
medium!

To remove remaining product vapors, thoroughly �ush the pipeline before putting it 
into operation.

5.3.8	 Disposal

�%�S�J�F�E �Q�S�P�E�V�D�U �S�F�T�J�E�V�F�T �D�B�O �C�F �B�E�E�F�E �U�P �I�P�V�T�F�I�P�M�E �P�S �J�O�E�V�T�U�S�J�B�M �X�B�T�U�F�� �-�B�S�H�F �R�V�B�O�U�J�U�J�F�T �N�V�T�U 
�C�F �E�J�T�Q�P�T�F�E �P�G �T�F�Q�B�S�B�U�F�M�Z�� �5�I�F �E�J�T�Q�P�T�B�M �L�F�Z �	�&�"�$ �D�P�E�F�
 �J�T �B�W�B�J�M�B�C�M�F �V�Q�P�O �S�F�R�V�F�T�U�� �&�N�Q�U�Z 
�Q�B�D�L�B�H�J�O�H �D�B�O �C�F �B�E�E�F�E �U�P �S�F�D�Z�D�M�J�O�H��
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Design and Installation�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

5.4	 Special cements

5.4.1	 Tangit DTX

�5�B�O�H�J�U �%�5�9 �J�O �D�P�O�K�V�O�D�U�J�P�O �X�J�U�I �U�I�F �1�7�$���6���1�7�$���$���"�#�4 �D�M�F�B�O�F�S �J�T �B �T�Q�F�D�J�B�M �D�F�N�F�O�U�J�O�H �T�Z�T�U�F�N 
�G�P�S �1�7�$���6���1�7�$���$ �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �U�I�B�U �B�S�F �F�Y�Q�P�T�F�E �U�P �U�I�F �F�Ë�F�D�U�T �P�G �I�J�H�I�M�Z �B�H�H�S�F�T�T�J�W�F 
�D�I�F�N�J�D�B�M�T�
 �T�V�D�I �B�T �D�P�O�D�F�O�U�S�B�U�F�E�
 �J�O�P�S�H�B�O�J�D �B�D�J�E�T��

Applications
�q���$�F�N�F�O�U�J�O�H �U�I�F�S�N�P�Q�M�B�T�U�J�D �1�7�$���6���1�7�$���$ �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �&�/ �*�4�0 ����������
�q���4�V�J�U�B�C�M�F �G�P�S �D�S�J�U�J�D�B�M �N�F�E�J�B �	�T�F�F �U�I�F �M�J�T�U �P�G �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �B�U �X�X�X���H�G�Q�T���D�P�N���U�P�P�M�T�


Properties
�q���4�P�M�W�F�O�U �D�F�N�F�O�U �C�B�T�F�E �P�O �U�F�U�S�B�I�Z�E�S�P�G�V�S�B�O�F �	�5�)�'���T�U�B�C�J�M�J�[�F�E�

�q���0�Q�F�O �U�J�N�F�� �� �N�J�O�V�U�F
�q���(�B�Q���Ì�M�M�J�O�H �B�O�E �U�I�J�Y�P�U�S�P�Q�J�D
�q���%�J�B�N�F�U�F�S�
 �Q�J�Q�F�� �N�B�Y�� ������ �N�N�
 �H�B�Q�� �N�B�Y�� �� ������ �N�N
�q���.�B�Y�J�N�V�N �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F �M�J�N�J�U�F�E �U�P ���� �‹�$
�q���.�F�F�U�T �%�*�/ �&�/ ������������ �"�E�I�F�T�J�W�F�T �G�P�S �U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �G�P�S �Í�V�J�E�T �V�O�E�F�S �Q�S�F�T�T�V�S�F
�q���$�& �N�B�S�L�J�O�H �B�O�E �%�P�1 �	�����������
�


Resistance

�5�I�F �D�F�N�F�O�U�J�O�H �K�P�J�O�U�T �B�S�F �X�B�U�F�S�U�J�H�I�U�� �5�I�F�J�S �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F�
 �F�T�Q�F�D�J�B�M�M�Z �U�P �J�O�P�S�H�B�O�J�D �B�D�J�E�T 
�B�O�E �T�U�S�P�O�H�M�Z �P�Y�J�E�J�[�J�O�H �N�B�U�F�S�J�B�M�T�
 �E�F�Q�F�O�E�T �P�O �U�I�F �G�P�M�M�P�X�J�O�H �G�B�D�U�P�S�T��
�q��Diameter tolerances
�q���$�V�S�J�O�H �U�J�N�F�T
�q��Pressure ratings
�q���5�F�N�Q�F�S�B�U�V�S�F�T
�q���"�D�J�E �U�Z�Q�F
�q���"�D�J�E �D�P�O�D�F�O�U�S�B�U�J�P�O

�'�P�S �Q�S�F�T�T�V�S�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�B�E�F �P�G �1�7�$���$�
 �T�Q�F�D�J�B�M �1�7�$���$ �D�F�N�F�O�U �J�T �S�F�D�P�N�N�F�O�E�F�E �G�P�S �I�J�H�I 
�U�F�N�Q�F�S�B�U�V�S�F�T �	�U�F�D�I�O�J�D�B�M �E�B�U�B �T�I�F�F�U �V�Q�P�O �S�F�R�V�F�T�U�
�� 

�$�F�N�F�O�U�F�E �1�7�$���6 �P�S �1�7�$���$ �Q�J�Q�F �D�P�O�O�F�D�U�J�P�O�T�
 �J�G �U�I�F�Z �B�S�F �J�O�T�U�B�M�M�F�E �G�P�M�M�P�X�J�O�H �U�I�F �5�B�O�H�J�U 
�D�F�N�F�O�U�J�O�H �J�O�T�U�S�V�D�U�J�P�O�T�
 �B�S�F �K�V�T�U �B�T �T�U�B�C�M�F �B�T �U�I�F �J�O�T�U�B�M�M�F�E �Q�J�Q�F �N�B�U�F�S�J�B�M�� �&�Y�D�F�Q�U�J�P�O�T �B�S�F �U�I�F 
�N�F�E�J�B �M�J�T�U�F�E �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F�� �8�I�F�O �U�I�F�T�F �N�F�E�J�B �B�S�F �V�T�F�E�
 �U�I�F �V�T�F �P�G �5�B�O�H�J�U �%�5�9 �T�Q�F�D�J�B�M 
�D�F�N�F�O�U �G�P�S �M�B�Z�J�O�H �Q�J�Q�J�O�H �N�B�E�F �P�G �1�7�$���6 �P�S �1�7�$���$ �J�T �S�F�D�P�N�N�F�O�E�F�E�� �4�J�O�D�F �U�I�F�T�F �N�F�E�J�B �D�B�O 
�B�U�U�B�D�L �U�I�F �Q�J�Q�F �N�B�U�F�S�J�B�M�
 �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T �U�I�F �V�T�F �P�G �1�/���� �Q�J�Q�F�� �'�P�S �B�M�M �N�F�E�J�B 
�O�P�U �G�F�B�U�V�S�F�E �J�O �U�I�F �M�J�T�U �P�G �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F�
 �P�S �U�I�P�T�F �X�J�U�I �B �M�P�X�F�S �D�P�O�D�F�O�U�S�B�U�J�P�O�
 �5�B�O�H�J�U 
�1�7�$���6 �P�S �5�B�O�H�J�U �1�7�$���$ �D�F�N�F�O�U �D�B�O �C�F �V�T�F�E�
 �J�G �U�I�F �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H �N�B�U�F�S�J�B�M �B�S�F �T�V�J�U�B�C�M�F�� �8�I�F�O 
�V�T�J�O�H �5�B�O�H�J�U �%�5�9 �T�Q�F�D�J�B�M �D�F�N�F�O�U �G�P�S �1�7�$���$ �Q�J�Q�J�O�H �B�O�E �B �D�S�J�U�J�D�B�M �N�F�E�J�V�N �G�F�B�U�V�S�F�E �J�O �U�I�F �M�J�T�U�
 
�U�I�F �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �Q�S�F�T�T�V�S�F �S�F�D�P�N�N�F�O�E�B�U�J�P�O�T �G�P�S �1�7�$���6 �N�B�U�F�S�J�B�M �N�V�T�U �E�F�Ì�O�J�U�F�M�Z �C�F 
�G�P�M�M�P�X�F�E��

Medium Concentration range Upper limit 

Sulfuric acid �� ���� �� �)2�4�0�� �� ���� �� �� �Ç ���� �� �	�"�'�� �������
 �N�B�Y�� ���� �‹�$�
�� 
�� ������ �� �Ç ������ �	�"�'�� ���
 �N�B�Y�� ���� �‹�$�


Hydrochloric acid �� ���� �� �)�$�M �� ���� �� �� �Ç ���� �� �	�"�'�� �������
 �N�B�Y�� ���� �‹�$�

Nitric acid �� ���� �� �)�/�03 �� ���� �� �� �Ç ���� �� 

�	�"�'�� �������
 �B�C �� ���� �� �P�O�M�Z �N�B�Y�� ���� �‹�$�

Sodium hypochlorite
(calcium hypochlorite)

�� �� �� �/�B�0�$�M �B�D�U�J�W�F 
chlorine

�� �� �� �� �Ç ���� �� �	�"�'�� �������
 �N�B�Y�� ���� �‹�$�


�)�Z�E�S�P�H�F�O �Q�F�S�P�Y�J�E�F�� �� �� �)2�02 �� �� �� �� �Ç ���� �� �	�"�'�� �������
 �N�B�Y�� ���� �‹�$�

�)�Z�E�S�P�Í�V�P�S�J�D �B�D�J�E In any concentration �Ç ���� �� �	�"�'�� �������
 �N�B�Y�� ���� �‹�$�


Tangit DTX solvent cement jointing calls for adequate technical know-how, which can 
be acquired in the appropriate training courses. Your authorized GF�Piping Systems 
representative will be happy to provide you with information about training options.
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�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

For the correct selection of the cement, observe the information on chemical resistance 
for the use of Tangit DTX cement. For more information, see www.gfps.com/tools

5.4.2	 GF Dytex

�(�' �%�Z�U�F�Y�
 �J�O �D�P�O�K�V�O�D�U�J�P�O �X�J�U�I �U�I�F �(�' �%�Z�U�F�Y �T�P�M�W�F�O�U�
 �J�T �B �T�Q�F�D�J�B�M �B�E�I�F�T�J�W�F �G�P�S �Q�J�Q�J�O�H �T�Z�T�U�F�N�T 
�N�B�E�F �P�G �1�7�$���6�� �1�7�$���$ �G�P�S �D�P�O�D�F�O�U�S�B�U�F�E �T�V�M�G�V�S�J�D �B�D�J�E ������ �� �� ���� ����

�1�M�F�B�T�F �O�P�U�F �U�I�F �O�P�U�J�D�F �J�O �Q�M�B�O�O�J�O�H �G�V�O�E�B�N�F�O�U�B�M�T�
 �D�I�B�Q�U�F�S �o�+�P�J�O�U�J�O�H �5�F�D�I�O�P�M�P�H�Z�p �B�U �o�4�P�M�W�F�O�U 
�D�F�N�F�O�U�J�O�H �K�P�J�O�U �5�B�O�H�J�U�p�� �*�O �U�I�J�T �D�I�B�Q�U�F�S�
 �P�O�M�Z �U�I�F �(�' �%�Z�U�F�Y �T�Q�F�D�J�Ì�D �U�P�Q�J�D�T �B�S�F �B�E�E�S�F�T�T�F�E��

Speci�cations for GF Dytex cement

Resource base �1�P�T�U���D�I�M�P�S�J�O�B�U�F�E �1�7�$ �E�J�T�T�P�M�W�F�E �J�O �N�F�U�I�Z�M�F�O�F �D�I�M�P�S�J�E�F
Density ���
���� �H���D�N�Ž
�5�F�N�Q�F�S�B�U�V�S�F �S�F�T�J�T�U�B�O�D�F ������ �‹�$
Processing temperature ������ �‹�$ �r ������ �‹�$
�7�J�T�D�P�T�J�U�Z �D�F�N�F�O�U ������ �r ������ �N�1�B�T�
 �%�*�/ �&�/ �����������
 ���� �‹�$
�0�Q�F�S�B�U�J�P�O�B�M �T�U�S�F�O�H�U�I���� �)�P�V�S�T
Full Strength �$�P�S�S�F�T�Q�P�O�E�T �U�P �U�I�F �T�U�S�F�O�H�U�I �P�G �U�I�F �C�P�O�E�F�E �N�B�U�F�S�J�B�M
Dilution �(�' �%�Z�U�F�Y �N�V�T�U �O�P�U �C�F �E�J�M�V�U�F�E��

Speci�cations for GF Dytex solvent

Resource base Methylene chloride
Density ���
���� �H���D�N�Ž
�7�J�T�D�P�T�J�U�Z Runny

Area of application

�+�P�J�O�U�J�O�H �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D �1�7�$���6���1�7�$���$ �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �B�D�D�� �&�/ �*�4�0 ���������� �G�P�S �I�J�H�I�M�Z 
�D�P�O�D�F�O�U�S�B�U�F�E �T�V�M�G�V�S�J�D �B�D�J�E �� ������ �� �������� �%�V�F �U�P �U�I�F �J�O�Í�V�F�O�D�F �P�G �U�I�F �I�J�H�I�M�Z �D�P�O�D�F�O�U�S�B�U�F�E 
�T�V�M�G�V�S�J�D �B�D�J�E �U�P �U�I�F �Q�J�Q�F �N�B�U�F�S�J�B�M�
 �J�U �J�T �S�F�D�P�N�N�F�O�E�F�E �U�P �V�T�F �Q�J�Q�F �X�J�U�I �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F 
�1�/������ �3�F�H�B�S�E�J�O�H �U�I�F �F�Y�Q�F�D�U�F�E �T�F�S�W�J�D�F �M�J�G�F �B�O�E �Q�S�F�T�T�V�S�F �S�B�U�J�O�H�
 �Q�M�F�B�T�F �D�P�O�U�B�D�U �P�V�S �F�Y�Q�F�S�U�T 
�P�O �D�I�F�N�!�H�F�P�S�H�Ì�T�D�I�F�S���D�P�N��

�(�' �%�Z�U�F�Y �J�T �O�P�U �T�V�J�U�B�C�M�F �G�P�S �V�T�F �J�O �E�S�J�O�L�J�O�H �X�B�U�F�S �B�Q�Q�M�J�D�B�U�J�P�O�T�� �'�P�S �U�I�F �T�P�M�W�F�O�U �D�F�N�F�O�U�J�O�H �P�G 
�1�7�$���6 �P�S �1�7�$���$ �J�O �V�T�F �X�J�U�I �P�U�I�F�S �N�F�E�J�B�
 �V�T�J�O�H �5�B�O�H�J�U �1�7�$���6���1�7�$���$ �P�S �5�B�O�H�J�U �%�5�9 �J�T 
�S�F�D�P�N�N�F�O�E�F�E �	�G�P�S �N�B�U�F�S�J�B�M �B�O�E �B�E�I�F�T�J�W�F �T�F�M�F�D�U�J�P�O �T�F�F �M�J�T�U �P�G �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F  
�X�X�X���H�G�Q�T���D�P�N���U�P�P�M�T�
��

Important features
�q���$�F�N�F�O�U �J�T �O�P�U �H�B�Q �Ì�M�M�J�O�H�
 �N�V�M�U�J�Q�M�F �D�F�N�F�O�U �B�Q�Q�M�J�D�B�U�J�P�O �Q�P�T�T�J�C�M�Z �O�F�D�F�T�T�B�S�Z 
�q���.�B�Y�J�N�V�N �P�V�U�F�S �E�J�B�N�F�U�F�S �	�Q�J�Q�F�
 �E������ �N�N�
 �H�B�Q�� �N�B�Y�� �������� �N�N
�q���M�J�N�J�U�F�E �N�B�Y�J�N�V�N �P�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F ���� �‹�$

Resistance

�5�I�F �D�F�N�F�O�U�F�E �K�P�J�O�U�T �B�S�F �X�B�U�F�S�Q�S�P�P�G�� �5�I�F�J�S �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �E�F�Q�F�O�E�T �P�O �U�I�F �G�P�M�M�P�X�J�O�H 
�G�B�D�U�P�S�T��
�q��Diameter tolerances
�q���$�V�S�J�O�H �U�J�N�F
�q��Pressure charges
�q���5�F�N�Q�F�S�B�U�V�S�F�T
�q���$�P�O�D�F�O�U�S�B�U�J�P�O �P�G �T�V�M�G�V�S�J�D �B�D�J�E
�q���2�V�B�M�J�U�Z �P�G �U�I�F �K�P�J�O�U�J�O�H
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Design and Installation�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

Processing

�'�J�S�T�U�
 �D�M�F�B�O �U�I�F �D�F�N�F�O�U�J�O�H �T�V�S�G�B�D�F�T �	�P�V�U�T�J�E�F �P�G �U�I�F �Q�J�Q�F �F�O�E�
 �Ì�U�U�J�O�H �J�O�T�J�E�F�
 �P�G �D�P�B�S�T�F �E�J�S�U�� 
�1�P�U�F�O�U�J�B�M�M�Z �B�E�I�F�S�J�O�H �J�D�F �N�V�T�U �C�F �S�F�N�P�W�F�E �C�Z �I�F�B�U�J�O�H �	�M�V�L�F�X�B�S�N�
�� 

�5�I�F �Q�J�Q�F �F�O�E�T �N�V�T�U �C�F �D�V�U �T�R�V�B�S�F�
 �D�I�B�N�G�F�S�F�E �B�O�E �E�F�C�V�S�S�F�E�� �*�G �U�I�F�S�F �J�T �O�P �P�S �J�O�T�V�Î�D�J�F�O�U �Q�J�Q�F 
�D�I�B�N�G�F�S�
 �O�P �Q�F�S�N�B�O�F�O�U �U�J�H�I�U �D�P�O�O�F�D�U�J�P�O �J�T �B�D�I�J�F�W�F�E��

�%�V�F �U�P �U�I�F �N�J�T�T�J�O�H �H�B�Q �Ì�M�M�J�O�H �Q�S�P�Q�F�S�U�J�F�T �P�G �(�' �%�Z�U�F�Y�
 �D�I�F�D�L �U�I�F �Q�J�Q�F �� �Ì�U�U�J�O�H �Ì�U �X�I�F�O �E�S�Z��

If the pipe end can slide in to the pipe stop without resistance, multiple application of 
cement is required. Gaps with a di�erence in diameter of >0.4 mm are not permitted! 
Pipe / �ttings from dimension d110 mm have to be measured for admissible gap size.

�$�M�F�B�O�J�O�H �J�T �E�P�O�F �X�J�U�I �(�' �%�Z�U�F�Y �T�P�M�W�F�O�U�� �'�P�S �U�I�J�T�
 �D�P�B�U �U�I�F �T�V�S�G�B�D�F�T �X�J�U�I �(�' �%�Z�U�F�Y �T�P�M�W�F�O�U �X�J�U�I 
�B �C�S�V�T�I �V�O�U�J�M �U�I�F�Z �B�S�F �T�J�H�O�J�Ì�D�B�O�U�M�Z �E�J�T�T�P�M�W�F�E �	�T�M�J�N�Z �U�F�T�U�� �Ì�O�H�F�S�O�B�J�M �U�F�T�U�
�� 

�5�I�F�O �N�B�S�L �U�I�F �D�F�N�F�O�U�J�O�H �M�F�O�H�U�I �P�G �U�I�F �Ì�U�U�J�O�H �P�O �U�I�F �Q�J�Q�F �F�O�E�
 �T�P �U�I�B�U �U�I�F �O�F�D�F�T�T�B�S�Z �D�F�N�F�O�U 
�B�Q�Q�M�J�D�B�U�J�P�O �B�O�E �U�I�F �D�P�N�Q�M�F�U�F �J�O�T�F�S�U�J�P�O �P�G �U�I�F �Q�J�Q�F �D�B�O �C�F �D�I�F�D�L�F�E��

�"�Q�Q�M�Z �U�P �T�U�J�M�M �T�P�M�W�B�U�F�E �T�V�S�G�B�D�F�
 �U�I�F �(�' �%�Z�U�F�Y �X�J�U�I �B �C�S�V�T�I �J�O �B�Y�J�B�M �E�J�S�F�D�U�J�P�O�
 �B�O�E �B�M�M�P�X �U�P �E�S�Z �B�U 
�M�F�B�T�U ���� �T�F�D�P�O�E�T�� �3�F�Q�F�B�U �D�F�N�F�O�U �B�Q�Q�M�J�D�B�U�J�P�O �T�F�W�F�S�B�M �U�J�N�F�T�
 �E�F�Q�F�O�E�J�O�H �P�O �U�I�F �H�B�Q��

�"�G�U�F�S �U�I�F �Ì�O�B�M �B�E�I�F�T�J�W�F �B�Q�Q�M�J�D�B�U�J�P�O�
 �B�Q�Q�M�Z �(�' �%�Z�U�F�Y �T�P�M�W�F�O�U �B�H�B�J�O �U�P �C�P�U�I �T�V�S�G�B�D�F�T �V�O�U�J�M �U�I�F�Z 
�B�S�F �T�V�Î�D�J�F�O�U�M�Z �X�F�U�U�F�E�
 �U�I�F�O �J�N�N�F�E�J�B�U�F�M�Z �Q�V�T�I �U�I�F �Q�B�S�U�T �U�P �U�I�F �G�V�M�M �Ì�U�U�J�O�H �E�F�Q�U�I �X�J�U�I�P�V�U 
�U�X�J�T�U�J�O�H �� �U�J�M�U�J�O�H �B�O�E �I�P�M�E �G�P�S �B �G�F�X �T�F�D�P�O�E�T�� �%�V�F �U�P �U�I�F �S�B�Q�J�E �T�F�U�U�J�O�H �P�G �U�I�F �D�F�N�F�O�U�
 �U�I�F �K�P�J�O�J�O�H 
�P�G �U�I�F �Q�B�S�U�T �N�V�T�U �C�F �E�P�O�F �X�J�U�I�J�O �P�O�F �N�J�O�V�U�F �B�G�U�F�S �U�I�F �M�B�T�U �B�Q�Q�M�J�D�B�U�J�P�O �P�G �U�I�F �(�' �%�Z�U�F�Y �T�P�M�W�F�O�U�� 
�"�U �U�F�N�Q�F�S�B�U�V�S�F�T �B�C�P�W�F ���� �‹�$�
 �U�I�F �P�Q�F�O �U�J�N�F �J�T �S�F�E�V�D�F�E �U�P �M�F�T�T �U�I�B�O �P�O�F �N�J�O�V�U�F�� �8�I�F�O 
�J�O�T�F�S�U�J�O�H�
 �B �E�F�Ì�O�J�U�F �S�F�T�J�T�U�B�O�D�F �T�I�P�V�M�E �C�F �G�F�M�U�� �5�I�F �G�P�S�N�J�O�H �C�F�B�E �N�V�T�U �C�F �D�P�N�Q�M�F�U�F �B�O�E �F�W�F�O�� 

�5�I�F �F�Y�D�F�T�T �B�E�I�F�T�J�W�F �T�I�P�V�M�E �C�F �X�J�Q�F�E �P�Ë �J�N�N�F�E�J�B�U�F�M�Z��

The production of GF Dytex cemented joints requires adequate expertise, which can be 
acquired in the appropriate training courses. The local branch of GF�Piping Systems 
provides information on training opportunities and adhesive instructions.

For the correct choice of adhesive, observe the instructions for use of the chemical 
resistance of GF Dytex. More information on www.gfps.com/tools

5.4.3	 Tangit EXPRESS

�5�B�O�H�J�U �&�9�1�3�&�4�4 �J�T �T�V�J�U�B�C�M�F �G�P�S �Q�S�F�T�T�V�S�F �S�F�T�J�T�U�B�O�D�F �D�P�O�O�F�D�U�J�P�O�T �P�G �Q�S�F�T�T�V�S�F �Q�J�Q�F �	�F���H�� �J�O 
�Q�P�U�B�C�M�F �X�B�U�F�S �Q�J�Q�F�
 �X�J�U�I �Ì�U�U�J�O�H�T �N�B�E�F �P�G �1�7�$���6��

Applications
�q���'�P�S �D�F�N�F�O�U�J�O�H �U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�S�F�T�T�V�S�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�B�E�F �P�G �1�7�$���6 �	�Q�P�U�B�C�M�F �X�B�U�F�S�
 �J�O 

�B�D�D�P�S�E�B�O�D�F �X�J�U�I �&�/ �������� �B�O�E �&�/ ��������
�q���'�P�S �D�P�O�T�U�S�V�D�U�J�P�O �D�F�N�F�O�U�J�O�H �X�J�U�I �1�7�$���6���1�7�$���$ �Q�M�B�U�F �N�B�U�F�S�J�B�M �	�F���H�� �D�B�U�D�I �U�S�B�Z�T �B�O�E �I�P�V�T�J�O�H 

�C�P�Y�F�T�

�q���4�Q�F�D�J�Ì�D�B�M�M�Z �T�V�J�U�F�E �G�P�S �1�7�$���6���1�7�$���$ �Q�J�Q�F �B�O�E �I�P�T�F�T �J�O �T�X�J�N�N�J�O�H �Q�P�P�M �B�O�E �X�I�J�S�M�Q�P�P�M �B�S�F�B�T

Properties
�q���'�B�T�U �M�P�B�E �D�B�Q�B�D�J�U�Z �B�T �F�B�S�M�Z �B�T ���� �N�J�O�V�U�F�T �	�� �� �C�B�S�

�q���$�F�N�F�O�U�J�O�H �K�P�J�O�U �B�T �Q�F�S�N�B�O�F�O�U �B�T �U�I�F �Q�J�Q�F �N�B�U�F�S�J�B�M �	�F�Y�D�F�Q�U�J�P�O�� �D�S�J�U�J�D�B�M �N�F�E�J�B�
 �T�F�F �5�B�O�H�J�U �%�5�9�

�q���.�F�F�U�T �%�*�/ �&�/ ����������
�q���$�F�S�U�J�Ì�F�E �C�Z �U�I�F �U�F�T�U�J�O�H �J�O�T�U�J�U�V�U�F ���5�F�D�I�O�P�M�P�H�J�F�[�F�O�U�S�V�N �8�B�T�T�F�S�� �	�5�;�8�
 �J�O �,�B�S�M�T�S�V�I�F�
 

Germany
�q���'�P�S �R�V�J�D�L �S�F�Q�B�J�S�T �	�F���H�� �E�S�B�J�O �Q�J�Q�F�
 �Q�S�F�T�T�V�S�F �Q�J�Q�F �B�O�E �H�V�U�U�F�S�T�

�q��Ideal for pipe up to d110
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�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

5.5	 Retro�t of branch �ttings into an existing ABS, PVC-U 
or PVC-C piping system 

Existing situation

�0�D�D�B�T�J�P�O�B�M�M�Z �J�U �N�B�Z �C�F �O�F�D�F�T�T�B�S�Z �U�P �J�O�T�U�B�M�M �N�F�B�T�V�S�J�O�H �T�F�O�T�P�S�T�
 �W�F�O�U�J�O�H �Ì�U�U�J�O�H�T �P�S �T�J�N�J�M�B�S 
�E�F�W�J�D�F�T �J�O �B�O �F�Y�J�T�U�J�O�H �Q�J�Q�J�O�H �T�Z�T�U�F�N �X�J�U�I�P�V�U �V�T�J�O�H �B�E�E�J�U�J�P�O�B�M �J�O�T�U�B�M�M�B�U�J�P�O �Ì�U�U�J�O�H�T��

Solution

�" �I�P�M�F �J�T �E�S�J�M�M�F�E �G�P�S �U�I�F �T�P�M�W�F�O�U �D�F�N�F�O�U �T�Q�J�H�P�U �J�O �U�I�F �T�F�D�U�J�P�O �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �X�J�U�I �U�I�F 
�H�S�F�B�U�F�T�U �X�B�M�M �U�I�J�D�L�O�F�T�T �	�J�O �U�I�F �D�F�O�U�F�S �P�G �U�I�F �Q�J�Q�F���T�P�D�L�F�U �K�P�J�O�U�
�� �" �T�V�J�U�B�C�M�F �C�S�B�O�D�I �Ì�U�U�J�O�H �J�T �U�I�F�O 
cemented into the hole.

Detailed installation steps
1.	 �5�I�F �I�P�M�F �J�T �E�S�J�M�M�F�E �J�O�U�P �B �E�S�B�J�O�F�E �Q�J�Q�F �T�F�D�U�J�P�O��
2.	 �5�I�F �I�P�M�F �J�T �E�S�J�M�M�F�E �B�U �B �S�J�H�I�U �B�O�H�M�F �U�P �U�I�F �Q�J�Q�F �B�Y�J�T��
3.	 �5�I�F �I�P�M�F �E�J�B�N�F�U�F�S�T �B�O�E �U�P�M�F�S�B�O�D�F�T �Q�S�P�W�J�E�F�E �J�O �U�I�F �U�B�C�M�F �C�F�M�P�X �D�P�S�S�F�T�Q�P�O�E �U�P �T�P�D�L�F�U 

�E�J�N�F�O�T�J�P�O�T �B�D�D�P�S�E�J�O�H �U�P �*�4�0 ���������� �B�O�E �B�S�F �U�P �C�F �P�C�T�F�S�W�F�E��
�������5�I�F �E�J�N�F�O�T�J�P�O �9 �J�O �U�I�F �U�B�C�M�F �C�F�M�P�X �J�O�E�J�D�B�U�F�T �U�I�F �E�J�T�U�B�O�D�F �G�S�P�N �U�I�F �F�O�U�S�B�O�D�F �P�G �U�I�F �T�P�D�L�F�U 

to the center of the hole to be drilled in order to place the hole in the center of the joint.
5.	 �5�I�F �F�E�H�F�T �P�G �U�I�F �I�P�M�F �B�S�F �E�F�C�V�S�S�F�E �V�T�J�O�H �B �E�F�C�V�S�S�J�O�H �U�P�P�M��
�������4�I�B�W�J�O�H�T �N�V�T�U �C�F �S�F�N�P�W�F�E �G�S�P�N �U�I�F �Q�J�Q�F��
������ �1�F�S�N�J�T�T�J�C�M�F �D�P�N�C�J�O�B�U�J�P�O�T �P�G �Q�J�Q�F �B�O�E �C�S�B�O�D�I �Ì�U�U�J�O�H �E�J�N�F�O�T�J�P�O�T �B�S�F �J�O�E�J�D�B�U�F�E �J�O �U�I�F �U�B�C�M�F 

�C�F�M�P�X �C�Z �U�I�F �T�Z�N�C�P�M �9 �4�F�M�F�D�U�J�P�O �D�S�J�U�F�S�J�B �X�F�S�F�� �U�I�F �T�Q�J�H�P�U �P�G �U�I�F �C�S�B�O�D�I �Ì�U�U�J�O�H �E�P�F�T �O�P�U 
�F�Y�U�F�O�E �J�O�U�P �U�I�F �Q�J�Q�F �C�Z �N�P�S�F �U�I�B�O �� �N�N �B�O�E �U�I�F �T�P�D�L�F�U �K�P�J�O�U �X�J�U�I �U�I�F �I�P�M�F �J�T �D�P�N�Q�M�F�U�F�M�Z 
�D�P�W�F�S�F�E��

8.	 �5�I�F �C�S�B�O�D�I �Ì�U�U�J�O�H���T �T�Q�J�H�P�U �J�T �D�F�N�F�O�U�F�E �J�O�U�P �U�I�F �E�S�J�M�M�F�E �I�P�M�F �B�D�D�P�S�E�J�O�H �U�P �U�I�F �J�O�T�U�S�V�D�U�J�P�O�T 
�G�P�S �T�Q�J�H�P�U �K�P�J�O�U�J�O�H �Q�S�P�W�J�E�F�E �J�O �U�I�F �1�M�B�O�O�J�O�H �'�V�O�E�B�N�F�O�U�B�M�T �P�G �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T

9.	 �5�I�F �X�B�J�U�J�O�H �U�J�N�F�T �C�F�G�P�S�F �S�F�B�Q�Q�M�Z�J�O�H �Q�S�F�T�T�V�S�F �N�V�T�U �C�F �P�C�T�F�S�W�F�E

If properly installed, such a connection can be pressurized up to PN10 at 20 °C and 
water as the medium.
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Permissible combinations of pipe and outlet

ABS PN10 Wall thickness e (mm) Outlet dimension d (mm)

Pipe dimension
(mm)

S8, SDR17 20 25 32 40

���� ������ �9 �9 �Y �Y
90 ������ �9 �9 �Y �Y
110 ������ �9 �9 �Y �Y
125 ������ �9 �9 �Y �Y
������ 8.3. �9 �9 �Y �Y
������ 9.5 �9 �9 �Y �Y
180 �������� �9 �9 �9 �Y
200 11.9 �9 �9 �9 �Y
225 �������� �9 �9 �9 �9

ABS PN6 Wall thickness e (mm) Outlet dimension d (mm)

Pipe dimension
(mm)

S12.5, SDR26 20 25 32 40

250 ������ �Y �9 �9 �Y
280 ������ �Y �9 �9 �9

315 ������ �Y �Y �9 �9

PVC-U PN10 Wall thickness e (mm) Outlet dimension d (mm)

Pipe dimension
(mm)

S10, SDR21 20 25 32 40

125 ������ �Y �Y �Y �Y
������ ������ �9 �Y �Y �Y
������ ������ �9 �9 �Y �Y
180 ������ �9 �9 �Y �Y
200 ������ �9 �9 �9 �Y
225 10.8 �9 �9 �9 �9

250 11.9 �Y �9 �9 �9

280 �������� �Y �9 �9 �9

315 15.0 �Y �Y �9 �9

������ 19.1 �Y �Y �9 �9

PVC-U PN16 Wall thickness e (mm) Outlet dimension d (mm)

Pipe dimension
(mm)

S6.3, SDR13.6 20 25 32 40

125 9.2 �9 �Y �Y �Y
������ 10.3 �9 �9 �Y �Y
������ 11.8 �9 �9 �9 �Y
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Drilling speci�cations

Outlet dimension d (mm) Hole diameter, db (mm)

20 20.2
25 25.2
32 32.2
���� ��������
Tolerance ± 0.1 mm

Pipe dimension d (mm) Drilling position X (mm)

���� 22
90 ����
110 31
125 ����
������ 38
������ ����
180 ����
200 53
225 59
250 ����
280 ����
315 82
������ 103
Toleranz ± 1 mm

5.6	 Cementing di�erent pipe materials
�*�U �J�T �Q�P�T�T�J�C�M�F �U�P �D�F�N�F�O�U �U�I�F �Q�J�Q�F �N�B�U�F�S�J�B�M�T �"�#�4�
 �1�7�$���6 �B�O�E �1�7�$���$ �X�J�U�I �P�O�F �B�O�P�U�I�F�S�� �D�F�S�U�B�J�O 
�D�P�O�E�J�U�J�P�O�T �N�V�T�U�
 �I�P�X�F�W�F�S�
 �C�F �P�C�T�F�S�W�F�E��

If di�erent pipe materials are to be cemented, please contact your authorized 
GF�Piping Systems representative.
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5.7	 Infrared fusion jointing

5.7.1	 Overview

Material
�q���1�7�%�'
�q��PP
�q��PP-n
�q��PE100
�q���&�$�5�'�&

Fusion device Jointing cross section (PP-H) Macro view

5.7.2	 Fusion procedure

�*�O �J�O�G�S�B�S�F�E �	�*�3�
 �G�V�T�J�P�O �U�I�F �G�V�T�J�P�O �B�S�F�B�T �P�G �U�I�F �D�P�N�Q�P�O�F�O�U�T �	�Q�J�Q�F�
 �Ì�U�U�J�O�H�T �P�S �W�B�M�W�F�T�
 �B�S�F �I�F�B�U�F�E 
�U�P �G�V�T�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �X�J�U�I�P�V�U �D�P�O�U�B�D�U �U�P �U�I�F �I�F�B�U�J�O�H �F�M�F�N�F�O�U �B�O�E �G�V�T�F�E �C�Z �N�F�B�O�T �P�G 
�N�F�D�I�B�O�J�D�B�M �Q�S�F�T�T�V�S�F �P�S �K�P�J�O�U�J�O�H �Q�S�F�T�T�V�S�F �Q�B�U�I �X�J�U�I�P�V�U �V�T�J�O�H �B�E�E�J�U�J�P�O�B�M �N�B�U�F�S�J�B�M�T��

Principle of the fusion procedure

�5�I�F �S�F�T�V�M�U�J�O�H �G�V�T�J�P�O �K�P�J�O�U�T �B�S�F �I�P�N�P�H�F�O�F�P�V�T �B�O�E �E�J�T�Q�M�B�Z �U�I�F �G�P�M�M�P�X�J�O�H �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T��
�q���/�P�O���D�P�O�U�B�D�U �I�F�B�U�J�O�H �P�G �U�I�F �K�P�J�O�U�J�O�H �D�P�N�Q�P�O�F�O�U�T �F�M�J�N�J�O�B�U�F�T �U�I�F �S�J�T�L �P�G �D�P�O�U�B�N�J�O�B�U�J�P�O �B�O�E 

inhomogeneities
�q��Small fusion beads due to adjustment of jointing pressure path prior to the fusion process 

�J�U�T�F�M�G�
 �J���F�� �F�M�J�N�J�O�B�U�J�P�O �P�G �U�I�F �F�R�V�B�M�J�[�B�U�J�P�O �Q�S�P�D�F�T�T

�q���-�P�X���T�U�S�F�T�T �G�V�T�J�P�O �K�P�J�O�U�T �E�V�F �U�P �W�F�S�Z �V�O�J�G�P�S�N �I�F�B�U�J�O�H �C�Z �V�T�J�O�H �B�O �*�3 �S�B�E�J�B�U�P�S

1 	 Pipe
2 	 Heating element
3 	 Fitting
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5.7.3	 Properties and advantages compared to conventional butt 
fusion

Non-contact heating

�5�I�F �D�P�N�Q�P�O�F�O�U�T �C�F�J�O�H �K�P�J�O�U�F�E �B�S�F �I�F�B�U�F�E �U�P �U�I�F �J�E�F�B�M �G�V�T�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �V�O�J�G�P�S�N�M�Z �B�O�E 
�X�J�U�I�P�V�U �D�P�O�U�B�D�U �C�Z �V�T�J�O�H �J�O�G�S�B�S�F�E �S�B�E�J�B�U�J�P�O��

�" �E�F�Ì�O�F�E �H�B�Q �C�F�U�X�F�F�O �U�I�F �J�O�G�S�B�S�F�E �I�F�B�U�F�S �B�O�E �U�I�F �F�O�E �G�B�D�F�T �N�J�O�J�N�J�[�F�T �U�I�F �S�J�T�L �P�G 
�D�P�O�U�B�N�J�O�B�U�J�P�O �P�G �U�I�F �K�P�J�O�U�J�O�H �T�V�S�G�B�D�F�� �$�P�O�U�B�N�J�O�B�U�J�P�O �P�G �U�I�F �J�O�G�S�B�S�F�E �I�F�B�U�F�S �C�Z �Q�M�B�T�U�J�D �Q�B�S�U�J�D�M�F�T 
is thus also eliminated.

Reduced bead formation

�5�I�F �G�V�T�J�P�O �C�F�B�E �Q�S�P�E�V�D�F�E �E�V�S�J�O�H �G�V�T�J�P�O �J�T �D�P�O�T�J�E�F�S�B�C�M�Z �S�F�E�V�D�F�E �X�J�U�I�P�V�U �B�O�Z �M�P�T�T �P�G �R�V�B�M�J�U�Z�� 
�#�F�B�E���G�P�S�N�J�O�H �F�R�V�B�M�J�[�B�U�J�P�O �J�T �F�M�J�N�J�O�B�U�F�E �C�Z �O�P�O���D�P�O�U�B�D�U �N�F�M�U�J�O�H �P�G �U�I�F �F�O�E �G�B�D�F�T�� �5�I�F 
�N�J�O�J�N�B�M�
 �E�F�Ì�O�F�E �C�F�B�E �J�T �P�O�M�Z �G�P�S�N�F�E �E�V�S�J�O�H �U�I�F �K�P�J�O�U�J�O�H �Q�S�P�D�F�T�T�� �5�I�F �G�V�T�J�P�O �[�P�O�F �U�I�V�T �I�B�T 
�J�N�Q�S�P�W�F�E �Í�P�X �E�Z�O�B�N�J�D�T�
 �J�T �O�F�B�S�M�Z �[�F�S�P���T�U�B�U�J�D�
 �B�O�E �G�F�B�U�V�S�F�T �B �H�S�F�B�U�F�S �U�I�S�P�V�H�I�Q�V�U �B�S�F�B��

Reproducible jointing processes

�5�I�F �K�P�J�O�U�J�O�H �Q�B�U�I �D�P�O�U�S�P�M�T �U�I�F �K�P�J�O�U�J�O�H �Q�S�F�T�T�V�S�F �B�O�E �U�I�V�T �U�I�F �G�V�T�J�P�O �Q�S�P�D�F�T�T�� �5�I�F �I�J�H�I 
�S�F�Q�S�P�E�V�D�J�C�J�M�J�U�Z �P�G �U�I�F �K�P�J�O�U�T �J�T �B�T�T�V�S�F�E �C�Z �U�I�F �D�M�F�B�S�M�Z �E�F�Ì�O�F�E �B�O�E �D�P�O�U�S�P�M�M�F�E �Q�S�P�D�F�T�T 
�T�F�R�V�F�O�D�F��

Clear, simple operator guidance

�$�M�F�B�S�
 �T�U�S�B�J�H�I�U�G�P�S�X�B�S�E �P�Q�F�S�B�U�P�S �H�V�J�E�B�O�D�F �J�O �E�J�Ë�F�S�F�O�U �M�B�O�H�V�B�H�F�T �H�V�J�E�F�T �U�I�F �V�T�F�S �J�O�U�F�S�B�D�U�J�W�F�M�Z 
through the fusion process in logical operating steps.

Fusion reports and traceability

�'�V�T�J�P�O �S�F�Q�P�S�U�T �X�J�U�I �B�M�M �S�F�M�F�W�B�O�U �G�V�T�J�P�O �Q�B�S�B�N�F�U�F�S�T �G�P�S �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �G�V�T�J�P�O �P�Q�F�S�B�U�J�P�O 
�D�B�O �C�F �Q�S�J�O�U�F�E �P�V�U �P�O �B �D�P�N�N�F�S�D�J�B�M �Q�S�J�O�U�F�S �W�J�B �6�4�# �J�O�U�F�S�G�B�D�F�T �P�O �U�I�F �G�V�T�J�P�O �E�F�W�J�D�F�� �'�P�S 
�J�E�F�O�U�J�Ì�D�B�U�J�P�O �Q�V�S�Q�P�T�F�T�
 �M�B�C�F�M�T �D�B�O �C�F �Q�S�J�O�U�F�E �P�O �B �M�B�C�F�M �Q�S�J�O�U�F�S �U�I�B�U �B�T�T�J�H�O�T �U�I�F �G�V�T�J�P�O �U�P �U�I�F 
�D�P�S�S�F�T�Q�P�O�E�J�O�H �Q�S�P�U�P�D�P�M�� �*�O �B�E�E�J�U�J�P�O�
 �U�I�F �E�B�U�B �D�B�O �C�F �F�Y�Q�P�S�U�F�E �	�G�P�S �F�Y�B�N�Q�M�F �6�4�# �T�U�J�D�L�
�� 
�5�P�H�F�U�I�F�S �X�J�U�I �U�I�F �T�J�H�O�B�U�V�S�F�T �P�G �G�V�T�J�P�O �P�Q�F�S�B�U�P�S �B�O�E �J�O�T�Q�F�D�U�P�S�
 �U�I�J�T �B�M�M�P�X�T �G�P�S �N�F�F�U�J�O�H �U�I�F 
�N�P�T�U �T�U�S�J�O�H�F�O�U �R�V�B�M�J�U�Z �B�T�T�V�S�B�O�D�F �S�F�R�V�J�S�F�N�F�O�U�T��

For additional information about using the fusion procedure for corresponding 
materials, see www.gfps.com
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5.8	 Butt fusion jointing (heating element butt fusion 
conventional butt fusion)

5.8.1	 Overview

Material
�q��PE
�q��PP
�q���1�7�%�'

Fusion device Jointing cross section Macro view

5.8.2	 Fusion procedure

�'�P�S �I�F�B�U�J�O�H �F�M�F�N�F�O�U �C�V�U�U �G�V�T�J�P�O �	�)�#�
�
 �U�I�F �G�V�T�J�P�O �B�S�F�B�T �P�G �U�I�F �Q�B�S�U�T �U�P �C�F �K�P�J�O�F�E �	�Q�J�Q�F�
 �Ì�U�U�J�O�H�T �P�S 
�W�B�M�W�F�T�
 �B�S�F �I�F�B�U�F�E �U�P �G�V�T�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �K�P�J�O�F�E �C�Z �N�F�B�O�T �P�G �N�F�D�I�B�O�J�D�B�M �Q�S�F�T�T�V�S�F�
 
�X�J�U�I�P�V�U �V�T�J�O�H �B�E�E�J�U�J�P�O�B�M �N�B�U�F�S�J�B�M�T�� �" �I�P�N�P�H�F�O�F�P�V�T �K�P�J�O�U �J�T �U�I�F �S�F�T�V�M�U�� �#�V�U�U �G�V�T�J�P�O �K�P�J�O�U�T �G�P�S 
�Q�S�F�T�T�V�S�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�V�T�U �P�O�M�Z �C�F �D�S�F�B�U�F�E �X�J�U�I �B �G�V�T�J�P�O �E�F�W�J�D�F �U�I�B�U �B�M�M�P�X�T �U�I�F �K�P�J�O�U�J�O�H 
�Q�S�F�T�T�V�S�F �U�P �C�F �S�F�H�V�M�B�U�F�E�� �8�I�F�O �C�V�J�M�E�J�O�H �Q�S�F�T�T�V�S�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �U�I�F �D�P�N�Q�P�O�F�O�U�T �U�P �C�F 
�K�P�J�O�U�F�E �N�V�T�U �I�B�W�F �U�I�F �T�B�N�F �X�B�M�M �U�I�J�D�L�O�F�T�T�F�T��

Principle of the fusion procedure

5.8.3	 Advantages and properties

�)�F�B�U�J�O�H �F�M�F�N�F�O�U �C�V�U�U �G�V�T�J�P�O �K�P�J�O�U�T �B�S�F �J�O�F�Y�Q�F�O�T�J�W�F �D�P�O�O�F�D�U�J�P�O�T �U�I�B�U �D�B�O �C�F �N�B�E�F �P�O 
�D�P�S�S�F�T�Q�P�O�E�J�O�H �T�Z�T�U�F�N�T �V�Q �U�P �M�B�S�H�F �E�J�B�N�F�U�F�S�T �	���
������ �N�N �B�O�E �N�P�S�F�
�� �1�S�P�G�F�T�T�J�P�O�B�M�M�Z �Q�S�F�Q�B�S�F�E 
�C�V�U�U �G�V�T�J�P�O�T �N�F�F�U �U�I�F �T�B�N�F �S�F�R�V�J�S�F�N�F�O�U�T �B�T �U�I�F �D�P�N�Q�P�O�F�O�U�T�� �0�O �T�Q�F�D�J�B�M�M�Z �F�R�V�J�Q�Q�F�E �C�V�U�U 
�G�V�T�J�P�O �E�F�W�J�D�F�T�
 �J�U �J�T �B�M�T�P �Q�P�T�T�J�C�M�F �U�P �G�V�T�F �Q�B�S�U�T �B�U �B�O �B�O�H�M�F �T�P �U�I�B�U �T�F�H�N�F�O�U���G�V�T�F�E �F�M�C�P�X�T �P�S 
�5���Q�J�F�D�F�T �D�B�O �C�F �N�B�E�F �G�S�P�N �Q�J�Q�F �T�F�H�N�F�O�U�T�� �" �X�J�E�F �S�B�O�H�F �P�G �E�F�W�J�D�F�T �J�T �B�W�B�J�M�B�C�M�F �G�P�S 
�D�P�O�W�F�O�U�J�P�O�B�M �C�V�U�U �G�V�T�J�P�O�� �U�I�F�T�F �B�S�F �E�F�T�J�H�O�F�E �G�P�S �X�P�S�L�T�I�P�Q�T�
 �Q�J�Q�F �U�S�F�O�D�I�F�T �P�S �Ì�U�U�J�O�H �G�V�T�J�P�O 
�B�O�E �D�B�O �C�F �P�Q�F�S�B�U�F�E �N�B�O�V�B�M�M�Z�
 �F�M�F�D�U�S�J�D�B�M�M�Z �P�S �I�Z�E�S�B�V�M�J�D�B�M�M�Z��

For additional information about using the fusion procedure for corresponding 
materials, see www.gfps.com

1 	 Pipe
2 	 Heating element
3 	 Fitting
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�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

5.9	 Socket fusion jointing (heating element socket fusion)

5.9.1	 Overview

Material
�q��PE
�q��PP
�q���1�7�%�'

Fusion device Jointing cross section Macro view

5.9.2	 Fusion procedure

�*�O �I�F�B�U�J�O�H �F�M�F�N�F�O�U �T�P�D�L�F�U �G�V�T�J�P�O�
 �U�I�F �Q�J�Q�F �F�O�E �B�O�E �G�V�T�J�P�O �T�P�D�L�F�U �P�W�F�S�M�B�Q �B�O�E �B�S�F �G�V�T�F�E 
�X�J�U�I�P�V�U �V�T�J�O�H �B�O�Z �B�E�E�J�U�J�P�O�B�M �N�B�U�F�S�J�B�M�� �5�I�F �Q�J�Q�F �F�O�E �B�O�E �Ì�U�U�J�O�H �T�P�D�L�F�U �B�S�F �I�F�B�U�F�E �U�P �G�V�T�J�P�O 
�U�F�N�Q�F�S�B�U�V�S�F �V�T�J�O�H �B �T�P�D�L�F�U�� �P�S �T�Q�J�H�P�U���T�I�B�Q�F�E �I�F�B�U�J�O�H �F�M�F�N�F�O�U�
 �B�O�E �B�S�F �U�I�F�O �Q�V�T�I�F�E �J�O�U�P �F�B�D�I 
�P�U�I�F�S�� �5�I�F �E�J�N�F�O�T�J�P�O�T �P�G �U�I�F �Q�J�Q�F �F�O�E�
 �Ì�U�U�J�O�H �T�P�D�L�F�U �B�O�E �I�F�B�U�J�O�H �F�M�F�N�F�O�U �D�P�S�S�F�M�B�U�F �J�O �T�V�D�I �B 
�X�B�Z �U�I�B�U �B �G�V�T�J�P�O �Q�S�F�T�T�V�S�F �J�T �P�C�U�B�J�O�F�E �E�V�S�J�O�H �K�P�J�O�U�J�O�H�
 �S�F�T�V�M�U�J�O�H �J�O �B �I�P�N�P�H�F�O�F�P�V�T �K�P�J�O�U��

Fusion device

Principle of the fusion procedure

Heating Finished joint

5.9.3	 Advantages and properties

�)�F�B�U�J�O�H �F�M�F�N�F�O�U �T�P�D�L�F�U �G�V�T�J�P�O �K�P�J�O�U�T �V�Q �U�P �B �Q�J�Q�F �E�J�B�N�F�U�F�S �P�G �B�Q�Q�S�P�Y�� ���� �N�N �D�B�O �C�F �D�S�F�B�U�F�E 
�N�B�O�V�B�M�M�Z�� �5�I�B�U �J�T�
 �P�O�M�Z �B �I�F�B�U�J�O�H �F�M�F�N�F�O�U �X�J�U�I �N�B�U�D�I�J�O�H �B�U�U�B�D�I�N�F�O�U�T �J�T �S�F�R�V�J�S�F�E�
 �B �G�V�T�J�P�O 
�E�F�W�J�D�F �X�J�U�I �D�M�B�N�Q�J�O�H �F�M�F�N�F�O�U�T �J�T �O�P�U �O�F�F�E�F�E�� �'�P�S �M�B�S�H�F�S �E�J�B�N�F�U�F�S�T�
 �B �G�V�T�J�P�O �E�F�W�J�D�F �X�J�U�I 
�N�P�W�B�C�M�F �D�M�B�N�Q�J�O�H �F�M�F�N�F�O�U�T �J�T �S�F�R�V�J�S�F�E �E�V�F �U�P �U�I�F �I�J�H�I�F�S �K�P�J�O�U�J�O�H �G�P�S�D�F�T��

�5�I�F �S�B�U�I�F�S �M�B�S�H�F�S �G�V�T�J�P�O �T�V�S�G�B�D�F �D�P�N�Q�B�S�F�E �U�P �C�V�U�U �G�V�T�J�P�O �Q�S�P�W�J�E�F�T �U�I�F �T�P�D�L�F�U �G�V�T�J�P�O �N�F�U�I�P�E 
�X�J�U�I �B�O �V�O�V�T�V�B�M�M�Z �I�J�H�I �G�B�V�M�U �U�P�M�F�S�B�O�D�F��

For additional information about using the fusion procedure for corresponding 
materials, see www.gfps.com

�"�� �'�J�U�U�J�O�H
B	 Heating spigot
�$�� �)�F�B�U�J�O�H �F�M�F�N�F�O�U
D	 Heating bush
E	 Pipe

�"�� �'�J�U�U�J�O�H
B	 Heating spigot
�$�� �)�F�B�U�J�O�H �F�M�F�N�F�O�U
D	 Heating bush
E	 Pipe
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5.10	 Electrofusion (heating element fusion joints)

5.10.1	Overview

Material
�q��PE100

Fusion device Jointing cross section Macro view

5.10.2	Fusion procedure

�#�Z �F�M�F�D�U�S�P �G�V�T�J�P�O�
 �Q�M�B�T�U�J�D �Q�J�Q�F �B�O�E �F�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H �B�S�F �Q�F�S�N�B�O�F�O�U�M�Z �D�P�O�O�F�D�U�F�E �X�J�U�I �F�B�D�I 
other by a restraint and homogenuous joint s.

�5�I�F �F�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H�T �B�S�F �F�R�V�J�Q�Q�F�E �X�J�U�I �J�O�U�F�S�O�B�M �S�F�T�J�T�U�B�O�D�F �X�J�S�F�T �U�P �X�I�J�D�I �F�M�F�D�U�S�J�D 
�D�V�S�S�F�O�U �J�T �B�Q�Q�M�J�F�E �E�V�S�J�O�H �U�I�F �G�V�T�J�P�O �Q�S�P�D�F�T�T�� �5�I�J�T �I�F�B�U�T �U�I�F �J�O�T�J�E�F �P�G �U�I�F �Ì�U�U�J�O�H�T �B�O�E �U�I�F 
�P�V�U�T�J�E�F �P�G �U�I�F �Q�J�Q�F �U�P �U�I�F �G�V�T�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �N�F�M�U�T �U�I�F�N�� �5�I�F �E�J�N�F�O�T�J�P�O�T �P�G �U�I�F �Q�J�Q�F �F�O�E 
�B�O�E �Ì�U�U�J�O�H �T�P�D�L�F�U �D�P�S�S�F�M�B�U�F �J�O �T�V�D�I �B �X�B�Z �U�I�B�U �B �G�V�T�J�P�O �Q�S�F�T�T�V�S�F �J�T �P�C�U�B�J�O�F�E �E�V�S�J�O�H �K�P�J�O�U�J�O�H�
 
�S�F�T�V�M�U�J�O�H �J�O �B �I�P�N�P�H�F�O�F�P�V�T �K�P�J�O�U�� �5�I�F �K�P�J�O�U�J�O�H �G�P�S�D�F �J�O �U�I�F �Q�P�M�Z�N�F�S �N�F�M�U �S�F�R�V�J�S�F�E �G�P�S �U�I�F 
�G�V�T�J�P�O �J�T �U�I�F �S�F�T�V�M�U �P�G �U�I�F �W�P�M�V�N�F �J�O�D�S�F�B�T�F �P�G �U�I�F �N�F�M�U�� �"�G�U�F�S �J�U �D�P�P�M�T �P�Ë�
 �U�I�F �S�F�T�V�M�U �J�T �B 
�Q�F�S�N�B�O�F�O�U�
 �I�P�N�P�H�F�O�P�V�T �K�P�J�O�U��

Principle of the fusion procedure

�"�� �1�J�Q�F
B	 Fitting
� �� �$�P�O�O�F�D�U�J�O�H �B�S�F�B
� 	 Insertion depth
� �� �+�P�J�O�U�J�O�H �M�F�W�F�M
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�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

5.10.3	Advantages and properties

�5�I�F �V�T�F �P�G �F�M�F�D�U�S�P�G�V�T�J�P�O �U�P �D�P�O�O�F�D�U �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �B�M�M�P�X�T �T�B�G�F�
 �S�B�U�J�P�O�B�M�
 �F�D�P�O�P�N�J�D �B�O�E 
�F�Î�D�J�F�O�U �J�O�T�U�B�M�M�B�U�J�P�O �P�G �V�O�E�F�S�H�S�P�V�O�E �B�O�E �B�C�P�W�F�H�S�P�V�O�E �1�& �Q�J�Q�J�O�H �T�Z�T�U�F�N�T��

Advantages
�q��No fusion bead on inside of the pipe
�q���'�B�T�U �Q�J�Q�F���M�B�Z�J�O�H �T�Q�F�F�E �	�D�P�N�Q�B�S�F�E �U�P �D�P�O�W�F�O�U�J�P�O�B�M �C�V�U�U �G�V�T�J�P�O�
 �C�F�D�B�V�T�F �G�V�T�J�P�O �E�F�W�J�D�F �J�T 

�C�B�S�F�M�Z �Ì�Y�F�E
�q���$�P�O�O�F�D�U�J�P�O �P�G �Q�J�Q�F �N�B�E�F �P�G �1�&�����
 �1�&������ �B�T �X�F�M�M �B�T �B �D�P�N�C�J�O�B�U�J�P�O �P�G �1�&���� �B�O�E �1�&������
�q���-�P�X �J�O�W�F�T�U�N�F�O�U �O�F�F�E �C�F�D�B�V�T�F �B�M�M �E�J�N�F�O�T�J�P�O�T �B�S�F �G�V�T�F�E �X�J�U�I �P�O�F �G�V�T�J�P�O �E�F�W�J�D�F
�q���4�N�B�M�M �T�Q�B�D�F �S�F�R�V�J�S�F�N�F�O�U �G�P�S �F�Y�F�D�V�U�J�P�O �C�F�D�B�V�T�F �P�G �M�J�H�I�U�X�F�J�H�I�U �B�O�E �D�P�N�Q�B�D�U �G�V�T�J�P�O �E�F�W�J�D�F�T
�q��Fully automatic fusion process (high process reliability)

For additional information about using the fusion procedure for corresponding 
materials, see www.gfps.com
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5.11	 BCF Plus fusion jointing (bead and crevice-free)

5.11.1	 Overview

Material
�q���1�7�%�'
�q��PP-n (PP Natural)

Fusion device Jointing cross section Macro view

5.11.2	Fusion procedure

�5�I�F �G�V�T�J�P�O �Q�S�P�D�F�T�T �D�P�O�T�J�T�U�T �P�G �U�S�B�O�T�N�J�U�U�J�O�H �Q�S�F�D�J�T�F�M�Z �E�F�Ì�O�F�E �U�I�F�S�N�B�M �F�O�F�S�H�Z �S�B�E�J�B�M�M�Z �U�P �U�I�F 
�Q�J�Q�F �B�O�E �Ì�U�U�J�O�H �F�O�E�T �C�F�J�O�H �K�P�J�O�U�F�E �C�Z �N�F�B�O�T �P�G �I�B�M�G���T�I�F�M�M �I�F�B�U�J�O�H �F�M�F�N�F�O�U�T�� �"�U �U�I�F �T�B�N�F �U�J�N�F 
�B�O �F�M�B�T�U�J�D�
 �Q�S�F�T�T�V�S�J�[�F�E �C�M�B�E�E�F�S �T�V�Q�Q�P�S�U�T �U�I�F �J�O�T�J�E�F �T�V�S�G�B�D�F �P�G �U�I�F �G�V�T�J�P�O �[�P�O�F �J�O �P�S�E�F�S �U�P 
�Q�S�F�W�F�O�U �U�I�F �G�P�S�N�B�U�J�P�O �P�G �B �G�V�T�J�P�O �C�F�B�E�� �,�F�F�Q�J�O�H �U�I�F �N�F�M�U�F�E �U�I�F�S�N�P�Q�M�B�T�U�J�D �B�U �D�P�O�U�S�P�M�M�F�E 
�Q�S�F�T�T�V�S�F �F�O�T�V�S�F�T �J�E�F�B�M�
 �I�P�N�P�H�F�O�F�P�V�T �G�V�T�J�P�O �P�G �U�I�F �Q�M�B�T�U�J�D �D�P�N�Q�P�O�F�O�U�T�� �'�V�M�M�Z �B�V�U�P�N�B�U�J�D 
�Q�S�P�D�F�T�T �D�P�O�U�S�P�M �P�G �U�I�F �G�V�T�J�P�O �Q�S�P�D�F�T�T �X�J�U�I �B �G�V�T�J�P�O �E�F�W�J�D�F �E�F�W�F�M�P�Q�F�E �C�Z �(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T 
�Q�F�S�N�J�U�T �F�Y�U�S�F�N�F�M�Z �T�J�N�Q�M�F �I�B�O�E�M�J�O�H �B�O�E �S�F�Q�S�P�E�V�D�J�C�M�F �G�V�T�J�P�O �R�V�B�M�J�U�Z��

� �� �$�P�N�Q�S�F�T�T�F�E���B�J�S �T�V�Q�Q�M�Z
� 	 Pipe
� �� �$�M�B�N�Q�J�O�H �Q�P�T�J�U�J�P�O
� �� �$�P�N�Q�S�F�T�T�P�S �G�P�S �C�M�B�E�E�F�S
� �� �$�P�P�M�J�O�H �B�J�S �C�M�P�X�F�S
� �� �)�F�B�U�J�O�H �F�M�F�N�F�O�U �X�J�U�I 

�D�M�B�N�Q�J�O�H �E�F�W�J�D�F
� 	 Bladder (elastic pressure 

�W�F�T�T�F�M�

� 	 Fitting 
� �� �$�P�O�U�S�P�M �V�O�J�U �X�J�U�I �D�P�O�U�S�P�M 

panel



4�{�’�{������ GF Piping Systems – Industrial Piping Systems – Part 1 (05.19)

�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �r �.�F�D�I�B�O�J�D�B�M�
 �D�F�N�F�O�U�J�O�H �B�O�E �X�F�M�E�J�O�H

5.11.3	Advantages and properties

Bead and crevice-free fusion result

�5�I�F �S�F�T�V�M�U �P�G �U�I�F �K�P�J�O�U�J�O�H �Q�S�P�D�F�T�T �J�T �B �T�V�S�G�B�D�F �T�J�N�J�M�B�S �U�P �U�I�F �B�D�U�V�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�P�N�Q�P�O�F�O�U�T 
�X�J�U�I�P�V�U �B�O�Z �C�F�B�E�T �P�S �D�S�F�W�J�D�F�� �)�F�O�D�F�
 �O�P �E�F�B�E �T�Q�P�U�T �B�S�F �D�S�F�B�U�F�E�� �5�I�F �T�V�S�G�B�D�F �S�P�V�H�I�O�F�T�T �J�T 
�X�J�U�I�J�O �U�I�F �S�B�O�H�F �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�P�N�Q�P�O�F�O�U�T��

Reproducible jointing processes

�5�I�F �I�J�H�I �S�F�Q�S�P�E�V�D�J�C�J�M�J�U�Z �P�G �U�I�F �G�V�T�J�P�O�T �J�T �B�T�T�V�S�F�E �C�Z �U�I�F �D�M�F�B�S�M�Z �E�F�Ì�O�F�E �B�O�E �D�P�O�U�S�P�M�M�F�E 
�Q�S�P�D�F�T�T �T�F�R�V�F�O�D�F��

Clear, simple operator guidance

�$�M�F�B�S�
 �T�U�S�B�J�H�I�U�G�P�S�X�B�S�E �P�Q�F�S�B�U�P�S �H�V�J�E�B�O�D�F �J�O �E�J�Ë�F�S�F�O�U �M�B�O�H�V�B�H�F�T �M�F�B�E�T �U�I�F �V�T�F�S �J�O�U�F�S�B�D�U�J�W�F�M�Z 
through the fusion process in logical operating steps.

Fusion reports and traceability

�'�V�T�J�P�O �S�F�Q�P�S�U�T �X�J�U�I �B�M�M �S�F�M�F�W�B�O�U �G�V�T�J�P�O �Q�B�S�B�N�F�U�F�S�T �G�P�S �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �G�V�T�J�P�O �P�Q�F�S�B�U�J�P�O 
�D�B�O �C�F �Q�S�J�O�U�F�E �P�V�U �P�O �B �D�P�N�N�F�S�D�J�B�M �Q�S�J�O�U�F�S �W�J�B �6�4�# �J�O�U�F�S�G�B�D�F�T �P�O �U�I�F �G�V�T�J�P�O �E�F�W�J�D�F�� �'�P�S 
�J�E�F�O�U�J�Ì�D�B�U�J�P�O �Q�V�S�Q�P�T�F�T�
 �M�B�C�F�M�T �D�B�O �C�F �Q�S�J�O�U�F�E �P�O �B �M�B�C�F�M �Q�S�J�O�U�F�S �U�I�B�U �B�T�T�J�H�O �U�I�F �G�V�T�J�P�O �U�P �U�I�F 
�D�P�S�S�F�T�Q�P�O�E�J�O�H �Q�S�P�U�P�D�P�M�� �*�O �B�E�E�J�U�J�P�O�
 �U�I�F �E�B�U�B �D�B�O �C�F �F�Y�Q�P�S�U�F�E �U�P �B �6�4�# �T�U�J�D�L �B�O�E �F�E�J�U�F�E �X�J�U�I 
�T�Q�F�D�J�B�M �T�P�G�U�X�B�S�F�� �5�P�H�F�U�I�F�S �X�J�U�I �U�I�F �T�J�H�O�B�U�V�S�F�T �P�G �G�V�T�J�P�O �P�Q�F�S�B�U�P�S �B�O�E �J�O�T�Q�F�D�U�P�S�
 �U�I�J�T �B�M�M�P�X�T 
�G�P�S �N�F�F�U�J�O�H �U�I�F �N�P�T�U �T�U�S�J�O�H�F�O�U �R�V�B�M�J�U�Z �B�T�T�V�S�B�O�D�F �S�F�R�V�J�S�F�N�F�O�U�T�� 

For additional information about using the fusion procedure for corresponding 
materials, see www.gfps.com

� 	 Heating element
� �� �1�J�Q�F���Ì�U�U�J�O�H
� 	 Bladder  

�	�F�M�B�T�U�J�D �Q�S�F�T�T�V�S�F �W�F�T�T�F�M�

� �� �'�V�T�J�P�O �[�P�O�F
� �� �$�M�B�N�Q�J�O�H �Q�P�T�J�U�J�P�O
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1	 CONTAIN-IT Plus

1.1	 Introduction

Application areas
•	 �'�P�S �H�B�T�F�P�V�T �P�S �M�J�R�V�J�E �N�F�E�J�B�
 �X�I�F�S�F �B�O�Z �M�F�B�L�B�H�F �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �X�P�V�M�E �F�O�E�B�O�H�F�S �U�I�F 

�Q�F�S�T�P�O�O�F�M�
 �U�I�F �F�O�W�J�S�P�O�N�F�O�U �P�S �U�I�F �P�Q�F�S�B�U�J�P�O�T
•	 �'�P�S �T�U�S�P�O�H �E�J�Ë�V�T�J�O�H �N�F�E�J�B �	�)�'�
 �)�$�-�
 �)�/�0��)
•	 �'�P�S �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �X�I�J�D�I �N�V�T�U �C�F �N�B�J�O�U�B�J�O�F�E �J�O �P�Q�F�S�B�U�J�P�O �V�O�E�F�S �B�M�M �D�J�S�D�V�N�T�U�B�O�D�F�T�
 �J�O 

�P�S�E�F�S �U�P �H�V�B�S�B�O�U�F�F �Q�S�P�D�F�T�T �S�F�M�J�B�C�J�M�J�U�Z�
 �F�W�F�O �J�O �U�I�F �D�B�T�F �P�G �B �M�F�B�L
•	 For application conveying critical liquids

Market segments
•	 �8�B�U�F�S �U�S�F�B�U�N�F�O�U �	�X�B�T�U�F�X�B�U�F�S �U�S�F�B�U�N�F�O�U�

•	 �$�I�F�N�J�D�B�M �Q�S�P�D�F�T�T �J�O�E�V�T�U�S�Z �	�E�J�T�U�S�J�C�V�U�J�P�O �Q�J�Q�F �T�Z�T�U�F�N�T�
 �H�B�M�W�B�O�J�[�B�U�J�P�O �Q�M�B�O�U �G�P�S �N�F�U�B�M 

treatment)
•	 �.�J�D�S�P�F�M�F�D�U�S�P�O�J�D�T �J�O�E�V�T�U�S�Z �	�D�I�F�N�J�D�B�M �X�B�T�U�F�
 �Q�I�P�U�P�W�P�M�U�B�J�D�T�

•	 �$�P�P�M�J�O�H �	�C�S�F�X�F�S�J�F�T �B�O�E �G�P�P�E �J�O�E�V�T�U�S�Z�


Characteristics

Connection bene�t
�5�I�F �Q�B�U�F�O�U�F�E �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �K�P�J�O�U�J�O�H �U�F�D�I�O�J�R�V�F 
�F�O�B�C�M�F�T �U�I�F �K�P�J�O�U�J�O�H �P�G �U�I�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�F �T�J�N�J�M�B�S 
�U�P �U�I�F �K�P�J�O�U�J�O�H �P�G �B �T�J�O�H�M�F �Q�J�Q�F �B�D�D�P�S�E�J�O�H �U�P �U�I�F �T�B�N�F 
�E�J�S�F�D�U�J�W�F�T �B�O�E �H�V�J�E�F�M�J�O�F�T �G�S�P�N �U�I�F �%�7�4 �	�(�F�S�N�B�O �B�T�T�P�D�J�B�U�J�P�O 
�G�P�S �K�P�J�O�U�J�O�H�
 �B�T �G�P�S �T�U�B�O�E�B�S�E �U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�J�Q�J�O�H �D�P�O�O�F�D��
tions. 

�5�I�F �U�Z�Q�F �P�G �D�P�O�O�F�D�U�J�P�O �B�M�M�P�X�T �B �Q�S�F�T�T�V�S�F �U�F�T�U�J�O�H �P�G �U�I�F 
�J�O�O�F�S �Q�J�Q�F �C�F�G�P�S�F �U�I�F �P�V�U�T�J�E�F �Q�J�Q�F �J�T �X�F�M�E�F�E��

Design bene�t

�5�P �F�O�T�V�S�F �P�Q�F�S�B�U�J�P�O�B�M �T�B�G�F�U�Z �B�O�E �B �M�P�O�H �M�J�G�F�
 �U�I�F �D�I�P�J�D�F �P�G �U�I�F �N�B�U�F�S�J�B�M �B�O�E �X�F�M�E�J�O�H �U�F�D�I�O�P�M�P�H�Z 
�J�T �P�G �L�F�Z �J�N�Q�P�S�U�B�O�D�F�� �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�F�M�Q�T �Z�P�V �U�P �Ì�O�E �U�I�F �J�E�F�B�M �N�B�U�F�S�J�B�M �G�P�S �Z�P�V�S 
�B�Q�Q�M�J�D�B�U�J�P�O �G�S�P�N �B �M�B�S�H�F �Q�S�P�E�V�D�U �S�B�O�H�F �P�G �T�J�Y �E�J�Ë�F�S�F�O�U �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �N�B�U�F�S�J�B�M�T��

Planning bene�t

�" �M�B�S�H�F �O�V�N�C�F�S �P�G �X�F�M�M���L�O�P�X�O �J�O�U�F�S�O�B�U�J�P�O�B�M �D�P�N�Q�B�O�J�F�T �D�I�P�P�T�F �B �D�P�N�Q�M�F�U�F �T�Z�T�U�F�N �G�S�P�N �B 
�T�J�O�H�M�F���T�P�V�S�D�F �T�V�Q�Q�M�J�F�S �C�F�D�B�V�T�F �S�F�M�J�B�C�M�F �D�B�M�D�V�M�B�U�J�P�O �D�B�O �C�F �N�B�E�F �P�O�M�Z �X�J�U�I �B �E�F�E�J�D�B�U�F�E 
�T�Z�T�U�F�N�� �'�P�S �B �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N�
 �U�I�F �U�F�O�T�J�P�O�T �D�S�F�B�U�F�E �C�Z �U�I�F �M�P�O�H�J�U�V�E�J�O�B�M 
�F�Y�Q�B�O�T�J�P�O �T�U�S�F�T�T�F�T �B�O�E �U�F�N�Q�F�S�B�U�V�S�F �E�J�Ë�F�S�F�O�D�F�T �C�F�U�X�F�F�O �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F �B�S�F �C�F�J�O�H 
�D�B�M�D�V�M�B�U�F�E�� �5�I�J�T �X�J�M�M �D�P�O�Ì�S�N �U�I�F �N�F�D�I�B�O�J�D�B�M �T�U�B�C�J�M�J�U�Z �P�G �U�I�F �X�I�P�M�F �Q�J�Q�J�O�H �T�Z�T�U�F�N��

Environmental bene�t

�&�O�W�J�S�P�O�N�F�O�U�B�M �S�J�T�L�T �B�S�F �T�Z�T�U�F�N�B�U�J�D�B�M�M�Z �B�O�B�M�Z�[�F�E �J�O �U�I�F �T�D�P�Q�F �P�G �*�4�0 �����������
 �B�O�E �B�Q�Q�S�P�Q�S�J�B�U�F 
�N�F�B�T�V�S�F�T �B�S�F �U�I�F�O �U�B�L�F�O �U�P �N�J�O�J�N�J�[�F �U�I�F�T�F �S�J�T�L�T�� �%�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �I�F�M�Q �U�P 
�N�J�O�J�N�J�[�F �U�I�F �S�J�T�L�T �P�G �J�O�D�J�E�F�O�U�T�
 �H�J�W�J�O�H �Z�P�V �U�I�F �P�Q�Q�P�S�U�V�O�J�U�Z �U�P �S�F�E�V�D�F �J�O�T�V�S�B�O�D�F �Q�S�F�N�J�V�N�T �B�O�E 
maintain your company image.

�&�O�W�J�S�P�O�N�F�O�U�B�M �B�X�B�S�F�O�F�T�T �B�O�E �J�O�D�S�F�B�T�F�E �T�B�G�F�U�Z �T�U�B�O�E�B�S�E�T �B�S�F �C�F�D�P�N�J�O�H �N�P�S�F �B�O�E �N�P�S�F 
�J�N�Q�P�S�U�B�O�U �J�O �U�P�E�B�Z���T �T�P�D�J�F�U�Z�� �1�F�S�T�P�O�B�M �J�O�K�V�S�Z�
 �Q�S�P�Q�F�S�U�Z �E�B�N�B�H�F �B�O�E �F�O�W�J�S�P�O�N�F�O�U�B�M �Q�P�M�M�V�U�J�P�O�
 
�D�B�V�T�F�E �C�Z �M�F�B�L�B�H�F�T�
 �B�S�F �L�F�Z �D�P�O�D�F�S�O�T �U�I�B�U �I�B�W�F �M�F�E �V�T�
 �B�T �B �Q�J�Q�J�O�H �T�Z�T�U�F�N �T�V�Q�Q�M�J�F�S�
 �U�P �E�F�T�J�H�O 
�B �T�V�J�U�B�C�M�F �T�Z�T�U�F�N �U�P �S�F�E�V�D�F �Q�P�U�F�O�U�J�B�M �I�B�[�B�S�E�T�� �5�P �F�O�T�V�S�F �Q�M�B�O�U �T�B�G�F�U�Z �E�V�S�J�O�H �U�S�B�O�T�Q�P�S�U �P�G 
�T�V�C�T�U�B�O�D�F�T �X�I�J�D�I �D�P�V�M�E �F�O�E�B�O�H�F�S �I�V�N�B�O�T �B�O�E �U�I�F �F�O�W�J�S�P�O�N�F�O�U �B�O�E �Q�S�P�D�F�T�T �J�U�
 �S�F�R�V�J�S�F�T �B 
�Q�J�Q�J�O�H �T�Z�T�U�F�N �X�I�J�D�I �P�Ë�F�S�T �P�Q�U�J�N�B�M �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �B�O�E �X�I�J�D�I �S�F�D�P�H�O�J�[�F�T �B�O�E �D�P�M�M�F�D�U�T 
�B�O�Z �M�F�B�L�B�H�F �U�I�B�U �N�B�Z �P�D�D�V�S�� �$�V�T�U�P�N�F�S���G�S�J�F�O�E�M�Z �J�O�T�U�B�M�M�B�U�J�P�O �B�O�E �Q�S�P�W�F�O �B�O�E �B�Q�Q�S�P�W�F�E 
connection technologies are important requirements for manufacture.
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Legal provisions

Switzerland

�5�I�F �S�F�H�V�M�B�U�J�P�O �D�P�O�D�F�S�O�J�O�H �U�I�F �Q�S�P�U�F�D�U�J�P�O �P�G �E�J�T�U�V�S�C�B�O�D�F�T �	�‚ ���
 �(�F�O�F�S�B�M �4�B�G�F�U�Z �.�F�B�T�V�S�F�T�
 
�T�U�B�U�F�T �U�I�B�U �D�P�N�Q�B�O�J�F�T �I�B�W�F �U�P �U�B�L�F �B�M�M �T�V�J�U�B�C�M�F �N�F�B�T�V�S�F�T �J�O �P�S�E�F�S �U�P �N�J�O�J�N�J�[�F �S�J�T�L�T�� �5�I�J�T 
�J�O�D�M�V�E�F�T �N�F�B�T�V�S�F�T �U�P �S�F�E�V�D�F �U�I�F �I�B�[�B�S�E �Q�P�U�F�O�U�J�B�M�
 �Q�S�F�W�F�O�U �E�J�T�U�V�S�C�B�O�D�F�T �B�O�E �M�J�N�J�U �U�I�F�J�S 
environmental impacts.

�5�I�F �G�F�E�F�S�B�M �M�B�X �B�C�P�V�U �U�I�F �Q�S�F�W�F�O�U�J�P�O �P�G �X�B�U�F�S �Q�P�M�M�V�U�J�P�O �	�‚ �����
 �(�F�O�F�S�B�M �3�F�R�V�J�S�F�N�F�O�U�T�
 �T�U�B�U�F�T 
�U�I�B�U �P�X�O�F�S�T �P�G �J�O�T�U�B�M�M�B�U�J�P�O�T �D�P�O�W�F�Z�J�O�H �M�J�R�V�J�E�T �I�B�[�B�S�E�P�V�T �U�P �X�B�U�F�S�T �I�B�W�F �U�P �N�B�L�F �T�V�S�F �U�I�B�U �B�M�M 
�N�F�B�T�V�S�F�T �B�S�F �U�B�L�F�O �U�P �Q�S�P�U�F�D�U �X�B�U�F�S�T�� �5�I�F�T�F �N�F�B�T�V�S�F�T �E�F�Ì�O�F �U�I�B�U �J�O�T�U�B�M�M�B�U�J�P�O�T �N�V�T�U �C�F 
�E�F�T�J�H�O�F�E�
 �J�O�T�U�B�M�M�F�E�
 �N�B�J�O�U�B�J�O�F�E �B�O�E �P�Q�F�S�B�U�F�E �U�P �H�V�B�S�B�O�U�F�F �U�I�B�U �O�P �O�B�U�V�S�B�M �X�B�U�F�S �T�V�Q�Q�M�J�F�T �D�B�O 
�C�F �Q�P�M�M�V�U�F�E�� �'�V�S�U�I�F�S�N�P�S�F�
 �B�O�Z �L�J�O�E �P�G �M�P�T�T �P�G �M�J�R�V�J�E�T �N�V�T�U �C�F �B�W�P�J�E�F�E �B�O�E �B�O�Z �M�F�B�L�B�H�F �P�G 
�M�J�R�V�J�E�T �N�V�T�U �C�F �Q�S�F�W�F�O�U�F�E �G�P�S �T�U�P�S�B�H�F �G�B�D�J�M�J�U�J�F�T �B�O�E �S�F�Ì�M�M�J�O�H �Q�P�J�O�U�T��

Germany

�5�I�F �(�F�S�N�B�O �8�B�U�F�S �.�B�O�B�H�F�N�F�O�U �"�D�U �	�‚ ���� �H �8�)�(�
 �B�Q�Q�M�J�F�T �U�I�F ���E�V�U�Z �P�G �D�B�S�F�� �Q�S�J�O�D�J�Q�M�F �G�P�S �U�I�F 
�T�U�P�S�B�H�F�
 �Ì�M�M�J�O�H�
 �N�B�O�V�G�B�D�U�V�S�J�O�H �B�O�E �U�S�F�B�U�N�F�O�U �P�G �T�V�C�T�U�B�O�D�F�T �X�I�J�D�I �B�S�F �I�B�[�B�S�E�P�V�T �U�P �X�B�U�F�S 
�B�O�E �U�P �J�O�U�F�S�O�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �J�O �U�I�F �J�O�E�V�T�U�S�Z�� �5�I�J�T �T�U�J�Q�V�M�B�U�F�T �U�I�B�U �J�O�T�U�B�M�M�B�U�J�P�O�T �X�I�J�D�I �I�B�O�E�M�F 
�M�J�R�V�J�E�T �U�I�B�U �F�O�E�B�O�H�F�S �U�I�F �X�B�U�F�S �R�V�B�M�J�U�Z �N�V�T�U �C�F �E�F�T�J�H�O�F�E�
 �J�O�T�U�B�M�M�F�E�
 �N�B�J�O�U�B�J�O�F�E �B�O�E �P�Q�F�S�B�U�F�E 
�U�P �H�V�B�S�B�O�U�F�F �U�I�B�U �O�P �O�B�U�V�S�B�M �X�B�U�F�S �T�V�Q�Q�M�J�F�T �D�B�O �C�F �Q�P�M�M�V�U�F�E��

�*�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �B �S�V�M�J�O�H �P�G �U�I�F �(�F�S�N�B�O �'�F�E�F�S�B�M �"�E�N�J�O�J�T�U�S�B�U�J�W�F �$�P�V�S�U�
 �U�I�F ���E�V�U�Z �P�G �D�B�S�F�� 
�Q�S�J�O�D�J�Q�M�F �S�F�R�V�J�S�F�T �U�I�F �F�M�J�N�J�O�B�U�J�P�O �P�G �F�W�F�O �U�I�F �M�J�L�F�M�J�I�P�P�E �U�I�B�U �B�O�Z �X�B�U�F�S �Q�P�M�M�V�U�J�P�O �N�B�Z �P�D�D�V�S��

Requirement of German regulations on installations handling substances which are 
hazardous to water (§3 VAwS)

�*�O�T�U�B�M�M�B�U�J�P�O�T �N�V�T�U �C�F �E�F�T�J�H�O�F�E �B�O�E �P�Q�F�S�B�U�F�E �J�O �T�V�D�I �B �X�B�Z �U�I�B�U �O�P �T�V�C�T�U�B�O�D�F�T �X�I�J�D�I �B�S�F 
�I�B�[�B�S�E�P�V�T �U�P �X�B�U�F�S �D�B�O �M�F�B�L�� �5�I�F�Z �N�V�T�U �C�F �M�F�B�L���Q�S�P�P�G�
 �T�U�B�C�M�F �B�O�E �T�V�Î�D�J�F�O�U�M�Z �S�F�T�J�T�U�B�O�U 
�B�H�B�J�O�T�U �U�I�F �F�Y�Q�F�D�U�F�E �U�I�F�S�N�B�M�
 �N�F�D�I�B�O�J�D�B�M �B�O�E �D�I�F�N�J�D�B�M �J�O�Í�V�F�O�D�F�T��

�-�F�B�L�B�H�F �P�G �B�O�Z �Q�B�S�U �P�G �B�O �J�O�T�U�B�M�M�B�U�J�P�O �D�P�O�W�F�Z�J�O�H �N�F�E�J�B �X�I�J�D�I �F�O�E�B�O�H�F�S �X�B�U�F�S �R�V�B�M�J�U�Z �O�F�F�E�T �U�P 
�C�F �S�F�D�P�H�O�J�[�F�E �J�O �B �G�B�T�U �B�O�E �S�F�M�J�B�C�M�F �X�B�Z�� �5�I�F �B�G�P�S�F�N�F�O�U�J�P�O�F�E �S�F�R�V�J�S�F�N�F�O�U�T �G�P�S �Q�J�Q�J�O�H 
�T�Z�T�U�F�N�T �D�B�O �C�F �G�V�M�Ì�M�M�F�E �U�I�S�P�V�H�I �U�I�F �F�Y�J�T�U�J�O�H �S�F�U�F�O�U�J�P�O �T�Q�B�D�F �C�F�U�X�F�F�O �U�I�F �J�O�O�F�S �B�O�E �P�V�U�T�J�E�F 
�Q�J�Q�F �J�O �(�'�n�T �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N��
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1.2	 Double containment piping systems

1.2.1	 Pressure-tight outer pipe

�5�I�F �$�0�/�5�"�*�/���*�5 �1�M�V�T �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�P�N�Q�S�J�T�F�T �B�O �P�V�U�F�S �Q�S�P�U�F�D�U�J�W�F �Q�J�Q�F 
�N�B�E�F �G�S�P�N �1�&�������
 �X�I�J�D�I �J�T �X�F�M�E�F�E �Q�S�F�T�T�V�S�F���U�J�H�I�U �V�T�J�O�H �&�-�(�&�' �1�M�V�T �F�M�F�D�U�S�P�G�V�T�J�P�O �D�P�V�Q�M�F�S�T��

�5�I�F �Q�S�P�U�F�D�U�J�W�F �Q�J�Q�F �T�F�S�W�F�T �B�T �B �M�F�B�L �N�P�O�J�U�P�S�J�O�H �T�Q�B�D�F�
 �X�I�F�S�F �T�Q�J�M�M�T �U�I�B�U �D�P�V�M�E �M�F�B�L �G�S�P�N �U�I�F 
�J�O�O�F�S �Q�J�Q�F �V�O�E�F�S �D�F�S�U�B�J�O �D�J�S�D�V�N�T�U�B�O�D�F�T�
 �B�S�F �D�P�O�U�B�J�O�F�E �V�O�U�J�M �U�I�F �M�F�B�L �I�B�T �C�F�F�O �E�J�T�D�P�W�F�S�F�E �B�O�E 
�S�F�Q�B�J�S�F�E�� �*�O �B�E�E�J�U�J�P�O�
 �J�U �J�T �V�T�F�E �U�P �D�P�O�W�F�Z �M�J�R�V�J�E�T �G�P�S �U�I�F �Q�V�S�Q�P�T�F �P�G �T�U�B�C�J�M�J�[�J�O�H �U�I�F �U�F�N�Q�F�S�B�U�V�S�F 
of the medium in the inner pipe.

�#�P�U�I �U�I�F �J�O�O�F�S �B�O�E �U�I�F �P�V�U�F�S �Q�S�P�U�F�D�U�J�W�F �Q�J�Q�F �B�S�F �S�F�M�J�B�C�M�F�
 �R�V�B�M�J�U�Z���D�P�O�U�S�P�M�M�F�E �Q�S�F�T�T�V�S�F �Q�J�Q�J�O�H 
�T�Z�T�U�F�N�T�
 �X�I�J�D�I �B�S�F �J�N�Q�M�F�N�F�O�U�F�E �X�J�U�I�P�V�U �D�I�B�O�H�F�T�� �5�I�F �K�P�J�O�U�J�O�H �U�F�D�I�O�J�R�V�F�T �D�P�S�S�F�T�Q�P�O�E 
�X�J�U�I�P�V�U �F�Y�D�F�Q�U�J�P�O �U�P �U�I�F �S�F�M�F�W�B�O�U �H�V�J�E�F�M�J�O�F�T �G�P�S �Q�S�F�T�T�V�S�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�P�O�T�U�S�V�D�U�J�P�O�� �5�I�F�S�F 
�B�S�F �O�P �M�J�N�J�U�T �U�P �U�I�F �D�I�P�J�D�F �P�G �J�O�O�F�S �Q�J�Q�F �N�B�U�F�S�J�B�M�T�
 �F�O�T�V�S�J�O�H �U�I�B�U �U�I�F �N�B�U�F�S�J�B�M �D�B�O �C�F �J�E�F�B�M�M�Z 
�N�B�U�D�I�F�E �U�P �U�I�F �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �S�F�R�V�J�S�F�E �C�Z �U�I�F �Q�B�S�U�J�D�V�M�B�S �B�Q�Q�M�J�D�B�U�J�P�O��

1.2.2	 Outer pipe splash guard

�5�I�F �$�0�/�5�"�*�/���*�5 �1�M�V�T �T�Q�M�B�T�I �Q�S�P�U�F�D�U�J�P�O �T�Z�T�U�F�N �E�J�Ë�F�S�T �G�S�P�N �U�I�F �Q�S�F�T�T�V�S�F���U�J�H�I�U �T�Z�T�U�F�N �J�O 
�V�T�B�H�F �P�G �B�O �&�1�%�. �S�V�C�C�F�S �D�P�M�M�B�S �X�J�U�I �B �T�U�B�J�O�M�F�T�T �T�U�F�F�M �D�P�V�Q�M�F�S �G�P�S �D�P�O�O�F�D�U�J�P�O �P�G �U�I�F �P�V�U�F�S �Q�J�Q�F�� 
�5�I�F �&�1�%�. �S�V�C�C�F�S �D�P�M�M�B�S �J�T �Q�S�F�T�T�V�S�F���U�J�H�I�U �V�Q �U�P �� �C�B�S�� �5�I�F �S�V�C�C�F�S �D�P�M�M�B�S �B�M�M�P�X�T �E�J�Ë�F�S�F�O�U �P�V�U�F�S 
�Q�J�Q�F �N�B�U�F�S�J�B�M�T �	�1�&������ �B�O�E �U�S�B�O�T�Q�B�S�F�O�U �1�7�$���6�
 �U�P �C�F �R�V�J�D�L�M�Z �D�P�O�O�F�D�U�F�E �U�P�H�F�U�I�F�S�
 �X�J�U�I�P�V�U �U�I�F 
�V�T�F �P�G �U�P�P�M�T �P�S �B�O�Z �N�B�D�I�J�O�J�O�H �P�G �U�I�F �Q�J�Q�F�� �5�I�F �D�P�O�O�F�D�U�J�P�O �P�G �U�I�F �Ì�U�U�J�O�H�T �J�T �U�I�F �T�B�N�F �B�T �P�O �U�I�F 
�Q�S�F�T�T�V�S�F���U�J�H�I�U �T�Z�T�U�F�N�� �5�I�F �Q�S�F�G�F�S�S�F�E �N�B�U�F�S�J�B�M �G�P�S �U�I�F �P�V�U�F�S �Q�J�Q�F �J�T �U�S�B�O�T�Q�B�S�F�O�U �1�7�$���6��

1.2.3	 Criteria for safe operation

�5�I�F �G�P�M�M�P�X�J�O�H �D�S�J�U�F�S�J�B �B�S�F �J�N�Q�P�S�U�B�O�U �G�P�S �T�B�G�F �P�Q�F�S�B�U�J�P�O��
•	 �'�P�S �T�B�G�F�U�Z �S�F�B�T�P�O�T�
 �U�I�F �D�P�N�Q�P�O�F�O�U�T �P�G �U�I�F �N�F�E�J�B���D�P�O�W�F�Z�J�O�H �J�O�O�F�S �Q�J�Q�F �T�I�P�V�M�E �O�P�U �C�F 

�B�M�U�F�S�F�E �G�S�P�N �U�I�F�J�S �T�U�B�O�E�B�S�E �W�F�S�T�J�P�O�� �5�I�J�T �F�O�T�V�S�F�T �U�I�F �D�P�O�T�J�T�U�F�O�U�
 �U�F�T�U�F�E �R�V�B�M�J�U�Z �P�G �P�V�S 
�%�*�#�U���B�Q�Q�S�P�W�F�E �	�(�F�S�N�B�O �*�O�T�U�J�U�V�U�F �G�P�S �#�V�J�M�E�J�O�H �5�F�D�I�O�P�M�P�H�Z�
 �J�O�E�J�W�J�E�V�B�M �D�P�N�Q�P�O�F�O�U�T �P�G �U�I�F 
�Ì�U�U�J�O�H�T �G�P�S �U�I�F �G�P�M�M�P�X�J�O�H �N�B�U�F�S�J�B�M�T�� �1�7�$���6 �;������������������ �1�&���� �B�O�E �1�&������ �;����������������������  
�1�1���) �;�������������������� �B�O�E �1�7�%�' �;���������������������� �5�I�F �Q�J�Q�F �I�B�W�F �U�P �C�F �%�*�#�U���B�Q�Q�S�P�W�F�E�� 

•	 �5�I�F �%�7�4 �	�(�F�S�N�B�O �"�T�T�P�D�J�B�U�J�P�O �G�P�S �'�V�T�J�P�O �5�F�D�I�O�P�M�P�H�Z�
 �G�V�T�J�P�O �H�V�J�E�F�M�J�O�F�T �B�O�E �,�3�7 �	�1�M�B�T�U�J�D 
�1�J�Q�F �"�T�T�P�D�J�B�U�J�P�O�
 �T�P�M�W�F�O�U �D�F�N�F�O�U�J�O�H �J�O�T�U�S�V�D�U�J�P�O�T �B�S�F �B�Q�Q�M�J�D�B�C�M�F �X�J�U�I�P�V�U �F�Y�D�F�Q�U�J�P�O�
 
�F�T�Q�F�D�J�B�M�M�Z �U�P �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�� �1�B�S�U�J�D�V�M�B�S�M�Z �J�N�Q�P�S�U�B�O�U �R�V�B�M�J�U�Z �G�B�D�U�P�S�T �B�S�F 
�N�P�O�J�U�P�S�J�O�H �B�O�E �U�I�F �W�J�T�V�B�M �J�O�T�Q�F�D�U�J�P�O �E�V�S�J�O�H �U�I�F �C�V�J�M�E���V�Q �P�G �U�I�F �G�V�T�J�P�O �C�F�B�E �P�O �U�I�F �J�O�U�F�S�O�B�M 
pipe during the fusion process.

•	 �5�I�F �Q�S�F�T�T�V�S�F �U�F�T�U �P�O �U�I�F �J�O�O�F�S �Q�J�Q�F �N�V�T�U �C�F �D�B�S�S�J�F�E �P�V�U �C�F�G�P�S�F �U�I�F �P�V�U�F�S �Q�J�Q�F �J�T �T�F�B�M�F�E�� 
�1�B�S�U�J�D�V�M�B�S�M�Z �J�O �U�I�F �D�B�T�F �P�G �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �X�I�F�S�F �U�I�F �F�N�Q�I�B�T�J�T �J�T �P�O 
�T�B�G�F�U�Z�
 �O�P ���E�S�Z �K�P�J�O�U�T�� �D�B�O �C�F �U�P�M�F�S�B�U�F�E��

•	 �'�J�Y���Q�P�J�O�U �J�O�T�U�B�M�M�B�U�J�P�O �X�J�U�I �T�U�S�V�D�U�V�S�B�M �D�F�S�U�J�Ì�D�B�U�F�� �U�I�F �N�J�O�J�N�V�N �E�J�N�F�O�T�J�P�O�B�M �E�J�Ë�F�S�F�O�D�F 
�C�F�U�X�F�F�O �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F �Q�S�F�W�F�O�U�T �B�O�Z �Q�P�T�T�J�C�M�F �M�P�O�H�J�U�V�E�J�O�B�M �F�Y�Q�B�O�T�J�P�O�� �5�I�F �F�O�U�J�S�F 
�T�Z�T�U�F�N �N�V�T�U �C�F �Ì�O�J�T�I�F�E �B�T �B �Ì�Y���Q�P�J�O�U �J�O�T�U�B�M�M�B�U�J�P�O�� �" �T�U�S�V�D�U�V�S�B�M �D�F�S�U�J�Ì�D�B�U�F �J�T �S�F�D�P�N�N�F�O�E�F�E 
for the pipe system. See chapter ���������� �4�U�B�U�J�D �F�W�J�E�F�O�D�F�� �P�O �Q�B�H�F �������� �5�I�F �Q�S�P�E�V�D�U �S�B�O�H�F 
�J�O�D�M�V�E�F�T �S�B�E�J�B�M �E�J�T�N�P�V�O�U�B�C�M�F �N�F�D�I�B�O�J�D�B�M �D�P�V�Q�M�J�O�H�T �G�P�S �N�B�J�O�U�F�O�B�O�D�F �P�S �S�F�Q�B�J�S �P�G �U�I�F �Q�J�Q�J�O�H 
�T�Z�T�U�F�N�
 �P�S �U�P �D�B�S�S�Z �P�V�U �T�V�C�T�F�R�V�F�O�U �F�Y�U�F�O�T�J�P�O�T�� �$�P�O�O�F�D�U�J�P�O�T �G�P�S �D�P�N�N�F�S�D�J�B�M �M�F�B�L �E�F�U�F�D�U�J�P�O 
�E�F�W�J�D�F�T �N�V�T�U �C�F �Q�S�P�W�J�E�F�E��

1.2.4	 Authorization of installation personnel

�&�B�T�Z���U�P���M�F�B�S�O �U�F�D�I�O�P�M�P�H�Z�
 �T�U�S�J�D�U �B�E�I�F�S�F�O�D�F �U�P �T�U�B�O�E�B�S�E�T �B�O�E �S�F�H�V�M�B�U�J�P�O�T �B�T �X�F�M�M �B�T �N�B�O�Z 
decades of experience in plastic piping system construction are the marks of distinction of 
�U�I�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�S�P�N �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T�� �"�E�E�F�E �U�P �U�I�F�T�F �F�T�T�F�O�U�J�B�M 
�S�F�R�V�J�S�F�N�F�O�U�T�
 �J�O �U�I�F �J�O�U�F�S�F�T�U �P�G �T�B�G�F�U�Z�
 �J�T �U�I�F �D�B�S�F�G�V�M �U�S�B�J�O�J�O�H �P�G �U�I�F �J�O�T�U�B�M�M�F�S�T�� �%�P�V�C�M�F 
�D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N�T �N�B�Z �C�F �J�O�T�U�B�M�M�F�E �P�O�M�Z �C�Z �Q�F�S�T�P�O�T �X�I�P �I�B�W�F �C�F�F�O �T�Q�F�D�J�Ì�D�B�M�M�Z �U�S�B�J�O�F�E 
�B�O�E �B�V�U�I�P�S�J�[�F�E �C�Z �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T��
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1.2.5	 CONTAIN-IT Plus product range

PE100 outer pipe

Dimension
(mm)

Inner pipe

Solvent cementing Socket fusion Butt fusion

�1�7�$���6 
�5�B�O�H�J�U

�1�7�$���6 
�%�Z�U�F�Y

�1�7�$���$ 
�5�B�O�H�J�U

�1�7�$���$ 
�%�Z�U�F�Y

�1�1���) �1�&���� �1�7�%�' �1�1���)
�4�%�3����

�1�&��������
�4�%�3����

�1�7�%�'
�1�/����

�1�7�%�'
�1�/����

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �y �y �y

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �y �y �y

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �y �y �y

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �y �y �y

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �y �y �y

�E�������%������ �9 �9 �9 �9 �9 �9 �9 �y �y �y

�E�������%������ �9 �9 �9 �9 �9 �9 �y �y �y

�E�������%������ �9 �9 �9 �9 �9 �9 �y �y �y

�E���������%������ �9 �9 �9 �9 �9 �9 �y �y �y

�E���������%������ �9 �9 �9 �9

�E���������%������ �9 �9 �9 �9

�E���������%������ �9 �9 �9 �9

�E���������%������ �9 �9 �9 �9

�E���������%������ �9 �9 �9 �9

1.2.6	 Inner pipe

�5�I�F �D�I�P�J�D�F �P�G �E�J�Ë�F�S�F�O�U �U�Z�Q�F�T �P�G �Q�M�B�T�U�J�D �G�P�S �U�I�F �J�O�O�F�S �Q�J�Q�F �B�M�M�P�X�T �U�I�F �Q�J�Q�F �N�B�U�F�S�J�B�M �U�P �C�F 
�P�Q�U�J�N�B�M�M�Z �N�B�U�D�I�F�E �U�P �Q�I�Z�T�J�D�B�M �B�O�E �D�I�F�N�J�D�B�M �S�F�R�V�J�S�F�N�F�O�U�T�� �1�7�$���6�
 �1�7�$���$�
 �1�1���)�
 �1�&�
 �1�7�%�'�� 

���$�M�J�D�L �T�Z�T�U�F�N�� �T�Q�B�D�F�S�T �B�S�F �D�M�B�N�Q�F�E �U�P �U�I�F �J�O�O�F�S �Q�J�Q�F�
 �X�I�J�D�I �J�T �U�I�F�O �Q�V�T�I�F�E �J�O�U�P �U�I�F �P�V�U�F�S �Q�J�Q�F 
�r �Q�J�Q�F �B�S�F �O�P�U �T�V�Q�Q�M�J�F�E �F�Y���X�P�S�L�T �B�T �E�P�V�C�M�F �Q�J�Q�F�� �5�I�F �Q�J�Q�F �D�B�O �B�M�T�P �C�F �V�T�F�E �B�T �T�J�O�H�M�F �Q�J�Q�F��

Outer pipe PE100

�5�I�F �P�V�U�F�S �Q�S�P�U�F�D�U�J�W�F �Q�J�Q�F�
 �X�I�J�D�I �T�V�S�S�P�V�O�E�T �U�I�F �N�F�E�J�V�N���D�P�O�W�F�Z�J�O�H �J�O�O�F�S �Q�J�Q�F�
 �J�T �N�B�E�F �P�G 
�1�&������ �Q�P�M�Z�F�U�I�Z�M�F�O�F�� �5�I�F �L�F�Z �G�F�B�U�V�S�F�T �P�G �U�I�J�T �N�B�U�F�S�J�B�M �B�S�F �J�U�T �H�P�P�E �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �U�P 
�B�D�J�E�T�
 �B�M�L�B�M�J�T �B�O�E �T�B�M�U�T �B�T �X�F�M�M �B�T �B �O�V�N�C�F�S �P�G �P�S�H�B�O�J�D �B�O�E �J�O�P�S�H�B�O�J�D �T�P�M�W�F�O�U�T�� �5�I�F �I�J�H�I 
�S�F�T�J�T�U�B�O�D�F �P�G �U�I�J�T �C�M�B�D�L �	�T�U�B�C�J�M�J�[�F�E �X�J�U�I �D�B�S�C�P�O �C�M�B�D�L�
 �Q�P�M�Z�F�U�I�Z�M�F�O�F �U�P �6�7 �F�Ë�F�D�U�T�
 �J�U�T 
�J�O�T�V�T�D�F�Q�U�J�C�J�M�J�U�Z �U�P �O�P�U�D�I�J�O�H�
 �Í�F�Y�J�C�J�M�J�U�Z �B�O�E �J�N�Q�B�D�U �S�F�T�J�T�U�B�O�D�F�
 �F�W�F�O �B�U �M�P�X �U�F�N�Q�F�S�B�U�V�S�F�T �E�P�X�O 
�U�P ������ �‹�$�
 �N�B�L�F �U�I�J�T �Q�S�P�U�F�D�U�J�W�F �Q�J�Q�F �N�B�U�F�S�J�B�M �J�E�F�B�M �G�P�S �Q�J�Q�F �M�B�J�E �J�O�E�P�P�S�T�
 �P�V�U�E�P�P�S�T �B�O�E �J�O �U�I�F 
ground.

Transparent PVC-U splash outer pipe

�5�I�F �Q�S�F�T�T�V�S�F �M�F�W�F�M �P�G �U�I�F �P�V�U�F�S �Q�J�Q�F �J�T �S�F�T�U�S�J�D�U�F�E �U�P �� �C�B�S �C�Z �U�I�F �V�T�F �P�G �B�O �&�1�%�. �S�V�C�C�F�S �D�P�M�M�B�S�� 
�5�I�F �D�P�E�F �O�V�N�C�F�S�T �B�O�E �X�B�M�M �U�I�J�D�L�O�F�T�T�F�T �P�G �U�I�F �Q�S�P�U�F�D�U�J�W�F �Q�J�Q�F �	�1�&������ �P�S �1�7�$���6�
 �B�S�F �M�J�T�U�F�E �J�O 
�U�I�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�S�P�E�V�D�U �D�B�U�B�M�P�H��

Gaskets

�8�I�F�O �M�B�Z�J�O�H �U�I�F �J�O�O�F�S �Q�J�Q�F�
 �T�F�B�M�J�O�H �N�B�U�F�S�J�B�M �T�I�P�V�M�E �C�F �T�F�M�F�D�U�F�E �U�I�B�U �J�T �T�V�J�U�B�C�M�F �G�P�S �U�I�F 
�Q�S�F�W�B�J�M�J�O�H �P�Q�F�S�B�U�J�P�O �D�P�O�E�J�U�J�P�O�T�� �"�W�B�J�M�B�C�M�F �D�I�P�J�D�F�T �B�S�F �&�1�%�.�
 �'�,�. �B�O�E�
 �G�P�S �C�B�M�M �W�B�M�W�F�T�
 �B�M�T�P 
�'�'�,�. �	�P�O �S�F�R�V�F�T�U�
�� �5�I�F �T�F�B�M�J�O�H �N�B�U�F�S�J�B�M �V�T�F�E �G�P�S �U�I�F �Q�S�P�U�F�D�U�J�W�F �Q�J�Q�F �J�T �&�1�%�.��

�y�� �$�P�N�Q�B�U�J�C�M�F �X�J�U�I �C�V�U�U�� �B�O�E 
�J�O�G�S�B�S�F�E �	�*�3�
 �X�F�M�E�J�O�H 
technology

�0�U�I�F�S �D�P�N�C�J�O�B�U�J�P�O�T�
  
�F���H�� �1�7�%�' �X�J�U�I �#�$�' �	�C�F�B�E �B�O�E 
�D�S�F�W�J�D�F���G�S�F�F�
 �P�O �S�F�R�V�F�T�U��

Spacer on inner pipe
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Fittings for inner and outer pipe

�5�I�F �J�O�E�J�W�J�E�V�B�M �Ì�U�U�J�O�H�T �G�P�S �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F �B�S�F �J�O�K�F�D�U�J�P�O �N�P�M�E�F�E �V�T�J�O�H �U�I�F �M�B�U�F�T�U �R�V�B�M�J�U�Z 
�B�T�T�V�S�F�E �Q�S�P�D�F�E�V�S�F�T�� �5�I�F �J�O�O�F�S �Ì�U�U�J�O�H�T �B�S�F �B�W�B�J�M�B�C�M�F �J�O �B�M�M �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �Q�M�B�T�U�J�D 
�N�B�U�F�S�J�B�M�T�� �'�J�U�U�J�O�H�T �B�S�F �G�B�D�U�P�S�Z���N�B�E�F �B�O�E �T�V�Q�Q�M�J�F�E �S�F�B�E�Z �U�P �J�O�T�U�B�M�M�� �*�O �U�I�F �$�0�/�5�"�*�/���*�5 �1�M�V�T 
�E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N�
 �U�I�F �P�V�U�F�S �Ì�U�U�J�O�H �r �B�M�X�B�Z�T �N�B�E�F �G�S�P�N �1�&������ �Q�P�M�Z�F�U�I�Z�M�F�O�F �r �J�T 
�B�M�S�F�B�E�Z �B�U�U�B�D�I�F�E �U�P �U�I�F �J�O�O�F�S �Ì�U�U�J�O�H�� �5�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Ì�U�U�J�O�H�T �B�S�F �D�P�O�O�F�D�U�F�E �U�P�H�F�U�I�F�S �V�T�J�O�H 
�T�U�V�S�E�Z �T�V�Q�Q�P�S�U �S�J�O�H�T�
 �X�I�J�D�I �B�D�U �B�T �Ì�Y�F�E �Q�P�J�O�U�T �G�P�S �U�I�F �J�O�O�F�S �Q�J�Q�F�� �5�I�J�T �Q�S�F�W�F�O�U�T �B�O �F�Y�Q�B�O�T�J�P�O 
�P�G �U�I�F �J�O�O�F�S �Q�J�Q�F �J�O�T�J�E�F �U�I�F �P�V�U�F�S �Q�J�Q�F�� �5�I�F �F�O�U�J�S�F �T�Z�T�U�F�N �N�V�T�U �C�F �Ì�O�J�T�I�F�E �B�T �B �Ì�Y���Q�P�J�O�U 
�J�O�T�U�B�M�M�B�U�J�P�O �X�J�U�I �B �T�U�S�V�D�U�V�S�B�M �D�F�S�U�J�Ì�D�B�U�F��

�0�O �T�P�M�W�F�O�U �D�F�N�F�O�U�B�C�M�F �Q�M�B�T�U�J�D�T �	�1�7�$���6�
 �1�7�$���$�
�
 �B �D�F�N�F�O�U�F�E �T�P�D�L�F�U �K�P�J�O�U �J�T �V�T�F�E �U�P �D�P�O�O�F�D�U �U�I�F 
�J�O�O�F�S �Q�J�Q�F�� �" �O�V�N�C�F�S �P�G �E�J�Ë�F�S�F�O�U �G�V�T�J�P�O �Q�S�P�D�F�T�T�F�T �B�S�F �B�W�B�J�M�B�C�M�F �G�P�S �D�P�O�O�F�D�U�J�O�H �G�V�T�J�P�O�B�C�M�F 
�Q�M�B�T�U�J�D�T �	�1�&�
 �1�1���)�
 �B�O�E �1�7�%�'�
�� �4�P�D�L�F�U �G�V�T�J�P�O �D�B�O �C�F �V�T�F�E �G�P�S �1�1���) �� �1�& �	�E���������� �U�P �E���������������
 
�B�O�E �1�7�%�' �	�E���������� �U�P �E�������������
�� �'�P�S �U�I�F �S�B�O�H�F �E���������� �U�P �E���������������
 �C�V�U�U �G�V�T�J�P�O �U�F�D�I�O�J�R�V�F�T �D�B�O 
�C�F �V�T�F�E�
 �B�M�U�I�P�V�H�I �J�O�G�S�B�S�F�E �G�V�T�J�P�O �U�F�D�I�O�J�R�V�F�T �D�B�O �B�M�T�P �C�F �V�T�F�E �J�O �D�F�S�U�B�J�O �D�B�T�F�T���4�F�F �D�I�B�Q�U�F�S 
������������ �$�0�/�5�"�*�/���*�5 �1�M�V�T �Q�S�P�E�V�D�U �S�B�O�H�F�� �P�O �Q�B�H�F ������

�8�I�F�S�F�W�F�S �Q�P�T�T�J�C�M�F�
 �G�B�D�U�P�S�Z���Ì�O�J�T�I�F�E �K�P�J�O�U�T �B�S�F �N�B�E�F �C�Z �J�O�G�S�B�S�F�E �G�V�T�J�P�O��

�5�I�F �1�& �P�V�U�F�S �Ì�U�U�J�O�H�T �I�B�W�F �J�O�U�F�H�S�B�U�F�E �Q�J�Q�F �T�Q�J�H�P�U�T �r �X�I�J�D�I �B�M�T�P �B�D�U �B�T �U�I�F �T�V�Q�Q�P�S�U �S�J�O�H�T �G�P�S �U�I�F 
�J�O�O�F�S �Q�J�Q�F �r �G�P�S �D�P�O�O�F�D�U�J�P�O �C�Z �N�F�B�O�T �P�G �Q�V�T�I���P�O �&�-�(�&�' �1�M�V�T �F�M�F�D�U�S�P�G�V�T�J�P�O �T�P�D�L�F�U�T �P�S �&�1�%�. 
�S�V�C�C�F�S �D�P�M�M�B�S�T�� �5�I�F �Q�V�T�I���P�O �&�-�(�&�' �1�M�V�T �F�M�F�D�U�S�P�G�V�T�J�P�O �T�P�D�L�F�U �P�S �S�V�C�C�F�S �D�P�M�M�B�S �D�B�O �C�F �Q�V�T�I�F�E 
�P�W�F�S �U�I�F �F�O�E �P�G �U�I�F �Q�J�Q�F �C�F�J�O�H �D�P�O�O�F�D�U�F�E�
 �P�S �U�I�F �M�P�O�H �F�O�E �P�G �U�I�F �Ì�U�U�J�O�H�
 �C�F�G�P�S�F �U�I�F �J�O�O�F�S �Q�J�Q�F �J�T 
�D�P�O�O�F�D�U�F�E�� �5�I�F �F�M�F�D�U�S�P�G�V�T�J�P�O �T�P�D�L�F�U �X�J�M�M �Ì�U �B�M�P�O�H �P�O�M�Z �I�B�M�G �U�I�F �M�F�O�H�U�I �P�G �U�I�F �T�I�P�S�U �F�O�E �P�G �U�I�F 
�Ì�U�U�J�O�H��

Termination �tting

�4�Q�F�D�J�B�M�M�Z �E�F�T�J�H�O�F�E �B�O�E �Q�B�U�F�O�U�F�E �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H�T�
 �X�J�U�I �B�O �3�Q�˜ �D�P�O�O�F�D�U�J�P�O �U�P �U�I�F 
�N�P�O�J�U�P�S�J�O�H �T�Q�B�D�F�
 �B�S�F �J�O�T�U�B�M�M�F�E �B�U �U�I�F �T�U�B�S�U �B�O�E �F�O�E �P�G �U�I�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N�� �5�I�F�T�F 
�Ì�U�U�J�O�H�T �B�S�F �B�M�T�P �T�V�J�U�B�C�M�F �G�P�S �T�V�C�E�J�W�J�E�J�O�H �U�I�F �P�V�U�F�S �Q�J�Q�F�
 �J���F�� �U�P �E�J�W�J�E�F �U�I�F �Q�J�Q�F �T�Z�T�U�F�N �J�O�U�P �M�F�B�L 
�E�F�U�F�D�U�J�P�O �[�P�O�F�T�
 �U�I�F�S�F�C�Z �F�O�B�C�M�J�O�H �F�B�T�J�F�S �M�P�D�B�U�J�P�O �P�G �M�F�B�L�T��

Branch saddles

�#�S�B�O�D�I �T�B�E�E�M�F�T�
 �G�P�S �Ì�U�U�J�O�H �U�P �U�I�F �Q�S�P�U�F�D�U�J�W�F �Q�J�Q�F �B�G�U�F�S �D�P�O�O�F�D�U�J�P�O�
 �B�S�F �V�T�F�E �G�P�S �U�I�F �J�O�T�U�B�M�M�B�U�J�P�O 
�P�G �B �M�F�B�L�B�H�F �M�P�D�B�U�J�O�H �T�Z�T�U�F�N�
 �G�P�S �Í�V�T�I�J�O�H �U�I�F �T�Q�B�D�F �C�F�U�X�F�F�O �U�I�F �Q�J�Q�F�
 �G�P�S �W�F�O�U�J�O�H �B�U �U�I�F 
�I�J�H�I�F�T�U �Q�P�J�O�U �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�
 �P�S �B�T �V�O�J�P�O�T �G�P�S �D�B�S�S�Z�J�O�H �P�V�U �B �Q�S�F�T�T�V�S�F �U�F�T�U �J�O �U�I�F �T�Q�B�D�F 
�C�F�U�X�F�F�O �U�I�F �Q�J�Q�T��

Valves

Specially designed manual and actuated �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �W�B�M�W�F�T �D�B�O �C�F �F�B�T�J�M�Z �J�O�U�F�H�S�B�U�F�E 
�J�O �U�I�F �T�Z�T�U�F�N �B�O�B�M�P�H�P�V�T �U�P �U�I�F �Ì�U�U�J�O�H�T�� �%�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �W�B�M�W�F�T �B�S�F �G�B�D�U�P�S�Z���N�B�E�F �B�O�E 
�T�V�Q�Q�M�J�F�E �B�T �B �T�Z�T�U�F�N �V�O�J�U�� �5�I�F�Z �D�B�O �C�F �F�Y�U�F�S�O�B�M�M�Z �P�Q�F�S�B�U�F�E �B�O�E �P�Q�F�O�F�E �G�P�S �N�B�J�O�U�F�O�B�O�D�F 
purposes and to carry out a pressure test on the inner pipe.
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1.3	 Planning criteria

1.3.1	 Material selection for the medium-conveying inner pipe

�5�I�F �D�I�P�J�D�F �P�G �N�B�U�F�S�J�B�M �B�O�E �U�I�F �Q�S�F�T�T�V�S�F �S�B�U�J�O�H �P�G �U�I�F �Q�J�Q�F �D�P�N�Q�P�O�F�O�U�T �B�S�F �J�N�Q�P�S�U�B�O�U �G�P�S �C�P�U�I 
�P�Q�F�S�B�U�J�O�H �T�B�G�F�U�Z �B�O�E �G�P�S �B�U�U�B�J�O�J�O�H �U�I�F �T�Q�F�D�J�Ì�F�E �N�J�O�J�N�V�N �P�Q�F�S�B�U�J�P�O�B�M �M�J�G�F �P�G �U�I�F �T�Z�T�U�F�N�� �5�I�F 
�E�F�D�J�T�J�W�F �G�B�D�U�P�S�T �B�S�F �U�I�F �G�P�M�M�P�X�J�O�H��
•	 �0�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F
•	 �0�Q�F�S�B�U�J�O�H �U�F�N�Q�F�S�B�U�V�S�F
•	 Medium transported
•	 �5�J�N�F �P�G �P�Q�F�S�B�U�J�P�O

�5�I�F �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �M�J�T�U �B�O�E �U�I�F �N�B�U�F�S�J�B�M���S�F�M�B�U�F�E �Q�S�F�T�T�V�S�F �B�O�E �U�F�N�Q�F�S�B�U�V�S�F �D�I�B�S�U�T �D�B�O 
�C�F �V�T�F�E �U�P �Q�S�F�T�F�M�F�D�U �U�I�F �N�B�U�F�S�J�B�M�� 

�5�I�F�T�F �B�J�E�T �D�B�O �C�F �G�P�V�O�E �J�O �U�I�F �U�F�D�I�O�J�D�B�M �N�B�O�V�B�M �B�O�E �P�O �P�V�S �X�F�C�T�J�U�F �X�X�X���H�G�Q�T���D�P�N��

General chemical resistance of thermoplastics

Resistance PVC-U and PVC-C PP and PE PVDF

�3�F�T�J�T�U�B�O�U �U�P �"�D�J�E�T �B�O�E �C�B�T�F�T�"�D�J�E�T�
 �C�B�T�F�T �B�O�E 
�X�F�B�L �T�P�M�W�F�O�U�T

�"�D�J�E�T�
 �P�Y�J�E�J�[�J�O�H 
�N�F�E�J�B�
 �T�P�M�W�F�O�U�T �B�O�E 
halogens

�/�P�U �S�F�T�J�T�U�B�O�U �U�P�"�S�P�N�B�U�J�D �T�P�M�W�F�O�U�T�
 
tenside

�0�Y�J�E�J�[�J�O�H �B�D�J�E�T�
 
halogens

�"�N�J�O�F�T �B�O�E �B�M�L�B�M�J�T

1.3.2	 Material selection for the outer pipe

�5�I�F �Q�S�F�T�T�V�S�F �S�B�U�J�O�H �P�G �U�I�F �P�V�U�F�S �Q�J�Q�F �N�V�T�U �D�P�S�S�F�T�Q�P�O�E �U�P �U�I�F �T�F�S�W�J�D�F �Q�S�F�T�T�V�S�F �P�G �U�I�F �J�O�O�F�S 
�Q�J�Q�F �V�O�U�J�M �U�I�F �E�B�N�B�H�F �J�T �S�F�Q�B�J�S�F�E�� �*�O �D�B�T�F �P�G �M�F�B�L�B�H�F�
 �U�I�F �Q�S�F�T�T�V�S�F���S�F�T�J�T�U�B�O�U �B�O�E �D�I�F�N�J�D�B�M��
�S�F�T�J�T�U�B�O�U �1�&������ �P�V�U�F�S �Q�J�Q�F �N�V�T�U �C�F �B�C�M�F �U�P �D�P�O�U�B�J�O �U�I�F �T�Q�J�M�M�� �*�O �U�I�F �F�W�F�O�U �P�G �B �M�F�B�L�
 �F�Y�Q�P�T�V�S�F �U�P 
�U�I�F �N�F�E�J�V�N �O�P�S�N�B�M�M�Z �E�P�F�T �O�P�U �S�F�R�V�J�S�F �B�O �J�N�N�F�E�J�B�U�F �T�I�V�U�E�P�X�O �P�G �U�I�F �P�Q�F�S�B�U�J�P�O�� �*�U �N�B�Z �C�F 
�Q�P�T�T�J�C�M�F �U�P �D�P�N�Q�M�F�U�F �P�O�H�P�J�O�H �Q�S�P�E�V�D�U�J�P�O �S�V�O�T �C�F�G�P�S�F �T�I�V�U�U�J�O�H �E�P�X�O��

�8�I�F�O �V�T�J�O�H �U�I�F �T�Q�M�B�T�I �H�V�B�S�E �P�V�U�F�S �Q�J�Q�F �T�Z�T�U�F�N �X�J�U�I �B �U�S�B�O�T�Q�B�S�F�O�U �1�7�$���6 �P�V�U�F�S �Q�J�Q�F�
 �U�I�F 
�S�F�T�U�S�J�D�U�F�E �Q�S�F�T�T�V�S�F �M�P�B�E�J�O�H �P�G �� �C�B�S �N�V�T�U �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U�� �5�I�F�S�F �N�V�T�U �C�F �O�P �Q�P�T�T�J�C�J�M�J�U�Z 
of higher pressure developing in the protective pipe in the event of a leak.

1.3.3	 Questionnaire for static evidence

�5�I�F �R�V�F�T�U�J�P�O�O�B�J�S�F �G�P�S �T�U�B�U�J�D �F�W�J�E�F�O�D�F �	�4�F�D�U�J�P�O�� �4�U�B�U�J�D �F�W�J�E�F�O�D�F�
 �J�T �V�T�F�E �C�Z �(�' �U�P �E�F�U�F�S�N�J�O�F �J�G 
the selected piping system is resistant under the given operating conditions. See chapter  
�������������� �2�V�F�T�U�J�P�O�O�B�J�S�F �G�P�S �T�U�B�U�J�D �F�W�J�E�F�O�D�F�� �P�O �Q�B�H�F ������

�'�P�S �Ì�Y���Q�P�J�O�U �J�O�T�U�B�M�M�B�U�J�P�O �	�S�F�T�U�S�J�D�U�F�E �M�P�O�H�J�U�V�E�J�O�B�M �F�Y�Q�B�O�T�J�P�O�
�
 �J�U �J�T �O�F�D�F�T�T�B�S�Z �U�P �D�B�M�D�V�M�B�U�F �U�I�F 
�T�U�S�F�T�T�F�T �B�O�E �G�P�S�D�F�T �P�O �U�I�F �P�V�U�F�S �Q�J�Q�F �Ì�U�U�J�O�H�T�
 �X�I�J�D�I �U�I�F �Ì�Y���Q�P�J�O�U �Q�J�Q�F �C�S�B�D�L�F�U�T �B�S�F �S�F�R�V�J�S�F�E 
�U�P �B�C�T�P�S�C��

�5�I�F �Ì�Y���Q�P�J�O�U �G�P�S �U�I�F �J�O�O�F�S �Q�J�Q�F �J�T �B�M�S�F�B�E�Z �C�V�J�M�U �J�O�U�P �F�B�D�I �Ì�U�U�J�O�H �C�Z �N�F�B�O�T �P�G �B �T�V�Q�Q�P�S�U �S�J�O�H�� �*�G 
�U�I�F �D�B�M�D�V�M�B�U�F�E �T�U�S�F�T�T �P�O �U�I�F �Q�J�Q�F �J�T �U�P�P �H�S�F�B�U�
 �U�I�F �P�Q�F�S�B�U�J�O�H �D�P�O�E�J�U�J�P�O�T �P�S �U�I�F �N�B�U�F�S�J�B�M �N�V�T�U �C�F 
changed.

�5�I�F �D�B�M�D�V�M�B�U�J�P�O �B�M�T�P �J�O�E�J�D�B�U�F�T �U�I�F �E�J�T�U�B�O�D�F�T �C�F�U�X�F�F�O �T�Q�B�D�F�S�T �G�P�S �U�I�F �J�O�O�F�S �Q�J�Q�F �B�O�E �U�I�F 
�E�J�T�U�B�O�D�F�T �C�F�U�X�F�F�O �Q�J�Q�F �C�S�B�D�L�F�U�T �G�P�S �U�I�F �P�V�U�F�S �Q�J�Q�F�
 �B�T �X�F�M�M �B�T �U�I�F �G�P�S�D�F�T �P�O �Ì�Y�F�E �Q�P�J�O�U�T��

�&�Y�Q�B�O�T�J�P�O �J�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �O�F�F�E �O�P�U �C�F �U�B�L�F�O �J�O�U�P �D�P�O�T�J�E�F�S�B�U�J�P�O�� �O�P �B�E�E�J�U�J�P�O�B�M �F�Y�Q�B�O�T�J�P�O 
loops or compensators are required.
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1.3.4	 Determining the layout

�5�I�F �Q�J�Q�F �M�B�Z�P�V�U �T�I�P�V�M�E �C�F �Q�M�B�O�O�F�E �T�P �U�I�B�U �U�I�F �Q�J�Q�F �B�S�F �Q�S�P�U�F�D�U�F�E �G�S�P�N �N�F�D�I�B�O�J�D�B�M �B�O�E 
�U�I�F�S�N�B�M �F�Ë�F�D�U�T�� �5�I�F �O�F�D�F�T�T�B�S�Z �N�J�O�J�N�V�N �E�J�T�U�B�O�D�F �G�S�P�N �X�B�M�M�T �B�O�E �D�F�J�M�J�O�H�T �N�V�T�U �C�F 
considered.

�'�P�S �M�B�S�H�F �Ì�Y���Q�P�J�O�U �G�P�S�D�F�T�
 �U�I�F �B�O�D�I�P�S�J�O�H �N�F�U�I�P�E �P�O �U�I�F �C�V�J�M�E�J�O�H �N�B�U�F�S�J�B�M �T�I�P�V�M�E �C�F �D�I�F�D�L�F�E�� 
�*�G �C�V�J�M�E�J�O�H �N�B�U�F�S�J�B�M �D�B�O�O�P�U �B�C�T�P�S�C �B�O�Z �Ì�Y���Q�P�J�O�U �G�P�S�D�F�T �	�F���H�� �U�S�B�Q�F�[�P�J�E�B�M �D�P�S�S�V�H�B�U�F�E �S�P�P�G�T�
�
 �U�I�F 
�G�P�S�D�F�T �N�V�T�U �C�F �B�C�T�P�S�C�F�E �W�J�B �T�U�V�S�E�Z �U�S�B�W�F�M�J�O�H �S�B�J�M�T��

1.3.5	 Determining the leak detection

�-�F�B�L �E�F�U�F�D�U�J�P�O �J�T �B�O �J�N�Q�P�S�U�B�O�U �F�M�F�N�F�O�U �P�G �U�I�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N �B�O�E �N�V�T�U �C�F 
taken into consideration.

 Leak detection and locating systems must be observed. See chapter  
"1.7 Leak detection and leak locating systems" on page 288

1.3.6	 Isometric drawing

�5�I�F �����‹ �J�T�P�N�F�U�S�J�D �E�S�B�X�J�O�H �	�T�F�F �F�Y�B�N�Q�M�F �P�G �D�V�U�U�J�O�H �M�F�O�H�U�I �D�B�M�D�V�M�B�U�J�P�O�
 �Q�S�P�W�J�E�F�T �B�O �B�D�D�V�S�B�U�F 
�W�J�F�X �P�G �U�I�F �Q�J�Q�J�O�H �M�B�Z�P�V�U�� �8�I�F�O �U�I�F �B�Y�J�T �E�J�N�F�O�T�J�P�O�T �B�S�F �F�O�U�F�S�F�E�
 �U�I�F �D�V�U�U�J�O�H �M�F�O�H�U�I�T �D�B�O �C�F 
�D�B�M�D�V�M�B�U�F�E �B�O�E �U�I�F �J�O�T�U�B�M�M�B�U�J�P�O �E�J�S�F�D�U�J�P�O �P�G �U�I�F �Ì�U�U�J�O�H�T �E�F�U�F�S�N�J�O�F�E��

�5�I�J�T �D�B�O �C�F �V�T�F�E �U�P �S�F�Q�S�F�T�F�O�U �U�I�F �W�F�O�U�J�M�B�U�J�P�O�
 �S�J�O�T�J�O�H �B�O�E �T�I�V�U���P�Ë �S�F�R�V�J�S�F�N�F�O�U�
 �B�T �X�F�M�M �B�T �U�I�F 
�J�O�T�U�B�M�M�B�U�J�P�O �Q�P�T�J�U�J�P�O �P�G �U�I�F �F�O�E �B�O�E �T�F�D�U�J�P�O�B�M �Ì�U�U�J�O�H�T��

1.3.7	 Sizing

�5�I�F �Q�J�Q�F �E�J�B�N�F�U�F�S �J�T �E�F�U�F�S�N�J�O�F�E �C�Z �D�B�M�D�V�M�B�U�J�O�H �U�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �X�J�U�I�J�O �U�I�F �Q�J�Q�F�� �5�I�J�T 
�E�F�Q�F�O�E�T �O�P�U �P�O�M�Z �P�O �U�I�F �E�J�B�N�F�U�F�S�
 �M�F�O�H�U�I �P�S �Q�J�Q�F �N�B�U�F�S�J�B�M �C�V�U�
 �B�M�T�P �P�O �U�I�F �Í�P�X �N�F�E�J�V�N �B�O�E 
�U�I�F �Í�P�X �S�B�U�F��

�" �D�B�M�D�V�M�B�U�J�P�O �D�B�O �C�F �E�P�O�F �C�B�T�F�E �P�O �%�7�4 ����������

�'�P�S �Q�S�P�K�F�D�U �Q�M�B�O�O�J�O�H�
 �D�P�O�T�U�S�V�D�U�J�P�O �B�O�E �J�O�T�U�B�M�M�B�U�J�P�O �P�G �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N�T�
 �Q�M�F�B�T�F 
�S�F�G�F�S �U�P �U�I�F �%�7�4 �H�V�J�E�F�M�J�O�F �%�7�4 ��������������
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1.4	 Installation instructions

1.4.1	 Jointing double containment pipe

Patented double containment jointing technology

�5�I�F �Q�S�J�O�D�J�Q�M�F �P�G �U�I�F �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �J�T �C�B�T�F�E �P�O �U�I�F 
�G�B�D�U �U�I�B�U �U�I�F �J�O�O�F�S �Q�J�Q�F �J�T �K�P�J�O�F�E �Ì�S�T�U �V�T�J�O�H �U�I�F �U�F�D�I�O�J�R�V�F�T �E�F�T�D�S�J�C�F�E �C�F�M�P�X�� �5�I�J�T �N�F�B�O�T �U�I�B�U �B 
�E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �K�P�J�O�U�F�E �J�O �U�I�F �T�B�N�F �N�B�O�O�F�S �B�T �B �T�J�O�H�M�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�� 
�5�I�F �T�P���D�B�M�M�F�E �o�M�B�T�U �K�P�J�O�U�T�p�
 �X�I�J�D�I �P�D�D�V�S �X�J�U�I �F�W�F�S�Z �D�I�B�O�H�F �P�G �E�J�S�F�D�U�J�P�O �J�O �P�U�I�F�S �T�Z�T�U�F�N�T �B�O�E 
�X�I�J�D�I �B�S�F �U�I�F�O �V�T�V�B�M�M�Z �E�P�O�F �o�C�M�J�O�E�p�
 �B�S�F �U�I�F�S�F�G�P�S�F �O�P�U �B�Q�Q�M�J�D�B�C�M�F�� �8�I�F�O �U�I�F �D�M�B�N�Q�T �B�S�F 
�S�F�N�P�W�F�E�
 �U�I�F�S�F �J�T �B �H�B�Q �P�G ���� �N�N �C�F�U�X�F�F�O �U�I�F �F�O�E�T �P�G �U�I�F �P�V�U�F�S �Q�J�Q�F�� �5�I�J�T �T�F�S�W�F�T �U�P �D�I�F�D�L �U�I�F 
�K�P�J�O�U �P�G �U�I�F �J�O�O�F�S �Q�J�Q�F �B�D�D�P�S�E�J�O�H �U�P �U�I�F �%�7�4 �H�V�J�E�F�M�J�O�F�T�� �8�I�F�O �U�I�F �Q�S�F�T�T�V�S�F �U�F�T�U �P�O �U�I�F �J�O�O�F�S 
�Q�J�Q�F �I�B�T �C�F�F�O �D�P�N�Q�M�F�U�F�E�
 �U�I�J�T �H�B�Q �J�T �D�M�P�T�F�E �X�J�U�I �B snap ring.

Inner pipe

�5�I�F �J�O�O�F�S �Q�J�Q�F �B�S�F �D�P�O�O�F�D�U�F�E �V�T�J�O�H �T�U�B�O�E�B�S�E�
 �U�S�J�F�E �B�O�E �U�F�T�U�F�E �K�P�J�O�U�J�O�H �N�F�U�I�P�E�T�� �%�F�Q�F�O�E�J�O�H �P�O 
�U�I�F �N�B�U�F�S�J�B�M �B�O�E �T�J�[�F�T�
 �U�I�F �B�W�B�J�M�B�C�M�F �P�Q�U�J�P�O�T �B�S�F�� �T�P�M�W�F�O�U �D�F�N�F�O�U�J�O�H�
 �T�P�D�L�F�U �G�V�T�J�P�O�
 �C�V�U�U �G�V�T�J�P�O 
�B�O�E �J�O�G�S�B�S�F�E �G�V�T�J�P�O�� �5�I�F �D�I�P�J�D�F �P�G �N�F�U�I�P�E �J�T �B�M�T�P �E�F�U�F�S�N�J�O�F�E �C�Z �T�V�J�U�B�C�J�M�J�U�Z �G�P�S �U�I�F �P�Q�F�S�B�U�J�O�H 
�D�P�O�E�J�U�J�P�O�T�� �1�7�%�' �#�$�' �	�C�F�B�E �B�O�E �D�S�F�W�J�D�F���G�S�F�F�
 �P�O �S�F�R�V�F�T�U��

Solvent cementing (PVC-U and PVC-C)

�" �R�V�J�D�L �K�P�J�O�U�J�O�H �N�F�U�I�P�E �U�I�B�U �J�T �D�B�S�S�J�F�E �P�V�U �X�J�U�I�P�V�U �F�Y�U�F�O�T�J�W�F �V�T�F �P�G �U�P�P�M�T �P�S �N�B�D�I�J�O�F�S�Z��

Socket fusion heater element (PP, PE and PVDF)

�4�P�D�L�F�U �G�V�T�J�P�O �J�T �Q�B�S�U�J�D�V�M�B�S�M�Z �T�V�J�U�F�E �G�P�S �E�J�N�F�O�T�J�P�O�T �G�S�P�N �E���������� �V�Q �U�P �E���������������� �6�Q �U�P �B�O�E 
�J�O�D�M�V�E�J�O�H �E�J�N�F�O�T�J�P�O �E�����������
 �U�I�F�T�F �K�P�J�O�U�T �D�B�O �C�F �F�B�T�J�M�Z �N�B�E�F �J�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �S�P�V�U�F�
 �V�T�J�O�H 
hand fusion equipment.

Butt fusion heater element (PP, PE and PVDF)

�*�O �Q�S�F�T�T�V�S�J�[�F�E �Q�J�Q�F �T�Z�T�U�F�N�T�
 �B�M�M �C�V�U�U �G�V�T�J�P�O �K�P�J�O�U�T �N�V�T�U �C�F �Q�S�P�E�V�D�F�E �J�O �B �C�V�U�U �G�V�T�J�P�O �N�B�D�I�J�O�F 
�B�O�E �O�P�U �C�Z �I�B�O�E��

IR infrared fusion (PP, PE100 and PVDF)

�*�O �*�3 �G�V�T�J�P�O�
 �U�I�F �Q�B�S�U�T �U�P �C�F �D�P�O�O�F�D�U�F�E �	�Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�
 �B�S�F �I�F�B�U�F�E �U�P �G�V�T�J�P�O �U�F�N�Q�F�S�B�U�V�S�F �J�O 
�U�I�F �G�V�T�J�P�O �B�S�F�B �B�O�E �G�V�T�F�E �J�O �B �D�P�O�U�B�D�U���G�S�F�F �Q�S�P�D�F�T�T�� �5�I�J�T �M�P�X���T�U�S�F�T�T �G�V�T�J�P�O �N�F�U�I�P�E �B�M�M�P�X�T 
�T�N�B�M�M�F�S �G�V�T�J�P�O �C�F�B�E�T �U�P �C�F �D�S�F�B�U�F�E��
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1.4.2	 Jointing the outer pipe

�"�G�U�F�S �U�I�F �J�O�O�F�S �Q�J�Q�F �I�B�T �C�F�F�O �Q�S�F�T�T�V�S�F���U�F�T�U�F�E�
 �U�I�F �P�V�U�F�S �Q�J�Q�F �J�T �T�F�B�M�F�E�� �" �Q�S�F�T�T�V�S�F���S�F�T�J�T�U�B�O�U 
�W�F�S�T�J�P�O �X�J�U�I �B�O �F�M�F�D�U�S�P�G�V�T�J�P�O �T�P�D�L�F�U �B�O�E �U�I�F �T�Q�M�B�T�I �H�V�B�S�E �W�F�S�T�J�P�O �	�1�/���
 �X�J�U�I �B�O �&�1�%�. �S�V�C�C�F�S 
�D�P�M�M�B�S �B�S�F �B�W�B�J�M�B�C�M�F �G�P�S �U�I�J�T �Q�V�S�Q�P�T�F�� �5�I�F �B�D�U�J�W�J�U�J�F�T �E�F�T�D�S�J�C�F�E �C�F�M�P�X �U�P �Q�S�F�Q�B�S�F �G�P�S �N�B�L�J�O�H �U�I�F 
�K�P�J�O�U�
 �N�V�T�U �C�F �D�B�S�S�J�F�E �P�V�U �B�U �U�I�F �T�B�N�F �U�J�N�F �B�T �U�I�F �J�O�T�U�B�M�M�B�U�J�P�O �P�G �U�I�F �J�O�O�F�S �Q�J�Q�F��

Jointing the outer pipe with ELGEF Plus electrofusion coupler
•	 �$�V�U �U�I�F �Q�J�Q�F �T�J�[�F �B�U �B �S�J�H�I�U �B�O�H�M�F �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �U�I�F �D�B�M�D�V�M�B�U�J�P�O �T�I�F�F�U �	�J�U �J�T �B�E�W�J�T�B�C�M�F �U�P 

�O�V�N�C�F�S �U�I�F �D�V�U �M�F�O�H�U�I�T �P�G �Q�J�Q�F�

•	 �$�M�F�B�O �B�O�Z �D�P�B�S�T�F �E�J�S�U �G�S�P�N �U�I�F �Q�J�Q�F
•	 �1�S�F�Q�B�S�F �U�I�F �Q�J�Q�F �F�O�E�T �X�J�U�I �B �S�P�U�B�S�Z �T�D�S�B�Q�F�S
•	 �%�F�Q�F�O�E�J�O�H �P�O �U�I�F �S�F�D�F�T�T �U�Z�Q�F �P�G �U�I�F �F�M�F�D�U�S�P�G�V�T�J�P�O �T�P�D�L�F�U�
 �U�I�F �M�F�O�H�U�I �P�G �U�I�F �Q�J�Q�F �U�P �C�F 

�T�D�S�B�Q�F�E �J�T �F�J�U�I�F�S �˜ �P�S �G�V�M�M �M�F�O�H�U�I �P�G �U�I�F �T�P�D�L�F�U
•	 �/�F�X �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Ì�U�U�J�O�H�T�
 �S�F�N�P�W�F�E �G�S�P�N �U�I�F �Q�B�D�L�B�H�J�O�H �T�I�P�S�U�M�Z �C�F�G�P�S�F �Q�S�P�D�F�T�T�J�O�H�
 

�E�P �O�P�U �O�F�F�E �U�P �C�F �T�D�S�B�Q�F�E
•	 �1�M�F�B�T�F �S�F�G�F�S �U�P �U�I�F �T�F�Q�B�S�B�U�F �J�O�T�U�B�M�M�B�U�J�P�O �J�O�T�U�S�V�D�U�J�P�O�T �G�P�S �F�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H�T �B�O�E �U�I�F 

�E�J�N�F�O�T�J�P�O�B�M �U�P�M�F�S�B�O�D�F�T �X�I�F�O �T�D�S�B�Q�J�O�H �U�I�F �1�& �Q�J�Q�F
•	 �$�M�F�B�O���E�F�H�S�F�B�T�F �Q�J�Q�F �F�O�E �X�J�U�I �5�B�O�H�J�U �,�4 �D�M�F�B�O�F�S �B�O�E �D�M�F�B�O �B�C�T�P�S�C�F�O�U �Q�B�Q�F�S��

Permissible minimum outside pipe diameter*

d

(mm)

Min. chip thickness

(mm)

Permissible minimum outer 
pipe diameter
(mm)

50 �������� 49.5
���� �������� ��������
���� �������� ��������
90 �������� ��������
110 �������� 109.4
������ �������� ����������
140 �������� ����������
������ �������� 159.4
������ �������� ����������
������ �������� 199.4
������ �������� ����������
������ �������� ����������
������ �������� ����������

Pushing on the electrofusion coupler

Calculating the insertion depth:

Insertion depth = ½ socket length – snap ring(mm)

Snap ring width = = 15 mm
30 mm

2

Insertion depth = ½ socket length – 15 mm

•	 �*�N�N�F�E�J�B�U�F�M�Z �Q�S�J�P�S �U�P �V�T�F�
 �S�F�N�P�W�F �&�-�(�&�' �1�M�V�T �F�M�F�D�U�S�P�G�V�T�J�P�O �D�P�V�Q�M�F�S �G�S�P�N �U�I�F �C�B�H�
 �X�I�J�M�T�U 
�L�F�F�Q�J�O�H �J�U �D�M�F�B�O�
 �S�F�N�P�W�F �U�I�F �N�J�E�E�M�F �T�U�P�Q �B�O�E �Q�V�T�I �D�P�N�Q�M�F�U�F�M�Z �P�W�F�S �U�I�F �T�U�S�J�Q�Q�F�E �F�O�E �P�G �U�I�F 
�Q�J�Q�F�� �4�F�B�M���T�F�D�V�S�F �X�J�U�I �U�I�F �1�& �T�U�S�F�U�D�I �Ì�M�N �U�P �Q�S�P�U�F�D�U �G�S�P�N �D�P�O�U�B�N�J�O�B�U�J�P�O �B�O�E �N�P�J�T�U�V�S�F�� 
�$�I�F�D�L �G�P�S �Q�S�P�Q�F�S �G�V�O�D�U�J�P�O�J�O�H��

���� �.�F�B�T�V�S�F�E �B�U ���� �‹�$ �B�N�C�J�F�O�U 
temperature
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 The ELGEF Plus coupler must be on the pipe before the inner pipe are jointed.

•	 �3�F�N�P�W�F �U�I�F �T�U�S�F�U�D�I �Ì�M�N �J�N�N�F�E�J�B�U�F�M�Z �C�F�G�P�S�F �G�V�T�J�O�H �U�I�F �P�V�U�F�S �Q�J�Q�F��
•	 �"�Q�Q�M�Z �U�I�F �T�O�B�Q �S�J�O�H

If the electrofusion socket is pushed on 
�X�J�U�I�P�V�U �B �T�O�B�Q �S�J�O�H�
 �U�I�F �P�V�U�F�S �Q�J�Q�F �D�B�O �T�I�J�G�U�
 
�T�P �U�I�B�U �B �S�F�M�J�B�C�M�F �G�V�T�J�P�O�J�O�H �D�B�O �O�P �M�P�O�H�F�S �C�F 
�H�V�B�S�B�O�U�F�F�E�� �5�I�F �T�O�B�Q �S�J�O�H �N�V�T�U �T�J�U �D�F�O�U�S�B�M�M�Z 
�P�O �U�I�F �&�-�(�&�' �1�M�V�T �F�M�F�D�U�S�P�G�V�T�J�P�O �D�P�V�Q�M�F�S 
�	�D�P�M�E �[�P�O�F�
�� �5�I�F �F�O�E�T �P�G �U�I�F �P�V�U�F�S �Q�J�Q�F �N�V�T�U 
�C�V�U�U �V�Q �U�P �U�I�F �T�O�B�Q �S�J�O�H �X�J�U�I �O�P �H�B�Q��

•	 �$�M�F�B�O �U�I�F �G�V�T�J�P�O �[�P�O�F��
•	 �3�F�G�F�S �U�P �J�O�T�U�S�V�D�U�J�P�O�T�
 �X�I�F�S�F�W�F�S �Q�P�T�T�J�C�M�F�
 �V�T�F �D�M�B�N�Q�T �G�P�S �F�M�F�D�U�S�P�G�V�T�J�P�O �P�G �D�P�V�Q�M�F�S�T �B�O�E 

�C�S�B�O�D�I �T�B�E�E�M�F�T��
•	 Fuse.

Snap ring 30 mm	 MSA 4.0 fusion machine for ELGEF Plus 
couplers with GPS function

d
(mm)

SDR L
(mm)

½L – 15
(mm)

50 11 ���� ��������
���� 11 ���� ��������
���� 11 110 40.0
90 11 ������ ��������
110 11 145 ��������
������ 11 ������ ��������
140 11 ������ ��������
������ ���� ������ ��������
������ ���� ������ ��������
������ ���� ������ ��������
������ ���� ������ ��������
������ ���� ������ 111.0
������ ���� ������ ����������

�-�� �-�F�O�H�U�I �P�G �&�-�(�&�' �1�M�V�T 
couplers
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1.4.3	 Jointing the outer pipe using the EPDM rubber collar with 
stainless steel

�8�I�F�O �D�B�S�S�Z�J�O�H �P�V�U �J�O�T�U�B�M�M�B�U�J�P�O �V�T�J�O�H �U�I�F �S�V�C�C�F�S �D�P�M�M�B�S�
 �J�U �J�T �F�T�T�F�O�U�J�B�M �U�P �F�O�T�V�S�F �U�I�B�U �U�I�F �P�V�U�F�S 
pipe is securely clamped to prevent axial movement (clamping force details in structural 
�D�F�S�U�J�Ì�D�B�U�F�
 �B�O�E �U�I�B�U �O�P �Q�J�Q�F �F�Y�Q�B�O�T�J�P�O �P�D�D�V�S�T�� �5�I�F �S�V�C�C�F�S �D�P�M�M�B�S �I�B�T �O�P �U�F�O�T�J�M�F �T�U�S�F�O�H�U�I�� 
�$�M�F�B�O �U�I�F �T�R�V�B�S�F���D�V�U �Q�J�Q�F �X�J�U�I �B �D�M�F�B�O �D�M�P�U�I �B�O�E �Q�V�T�I �U�I�F �S�V�C�C�F�S �D�P�M�M�B�S �P�O�U�P �U�I�F �P�V�U�F�S �Q�J�Q�F�� 
�5�I�F �T�O�B�Q �S�J�O�H �N�V�T�U �T�J�U �D�F�O�U�S�B�M�M�Z �P�O �U�I�F �S�V�C�C�F�S �D�P�M�M�B�S�� �5�I�F �F�O�E�T �P�G �U�I�F �P�V�U�F�S �Q�J�Q�F �N�V�T�U �C�V�U�U �V�Q 
�U�P �U�I�F �T�O�B�Q �S�J�O�H �X�J�U�I�P�V�U �H�B�Q�� �0�O �M�P�O�H �M�F�O�H�U�I�T �P�G �Q�J�Q�F�
 �U�I�F �T�O�B�Q �S�J�O�H �D�B�O �C�F �E�J�T�Q�F�O�T�F�E �X�J�U�I 
�U�S�B�O�T�Q�B�S�F�O�U �1�7�$���6 �Q�J�Q�F �� �Q�J�Q�F �K�P�J�O�U�T��

�"�E�W�B�O�U�B�H�F�� �"�D�I�J�F�W�J�O�H �H�S�F�B�U�F�S �U�F�O�T�J�M�F �T�U�S�F�O�H�U�I �C�Z �K�P�J�O�U�J�O�H �Q�J�Q�F���Q�J�Q�F

Calculating the insertion depth for pipe and �tting:

Insertion depth = ½ socket length – snap ring width (mm)

snap ring width = = 15 mm
30 mm

2

Insertion depth = ½ Insertion depth – 15 mm

 The rubber collar must be on the pipe before the inner pipe are jointed.

d
(mm)

Number of clamps L
(mm)

½L - 15 
(mm)

50 �� ���� ��������
���� �� ���� ��������
���� �� ���� ��������
90 �� ���� ��������
110 4 ������ ��������
������ 4 ������ ��������
140 4 ������ ��������
������ 4 ������ ��������
������ 4 ������ ��������
������ 4 ������ ��������
������ 4 ������ ��������
������ 4 150 ��������
������ 4 150 ��������

V2A middle pipe clip

�- �� �-�F�O�H�U�I �P�G �S�V�C�C�F�S �D�P�M�M�B�S
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1.5	 Fittings for solvent cementing / socket fusion and 
installation

1.5.1	 Overview

�4�J�O�D�F �U�I�F �B�Y�J�T �T�J�[�F�T �	�[���E�J�N�F�O�T�J�P�O�
 �P�G �����‹ �B�O�E �����‹ �F�M�C�P�X�T �B�O�E �U�I�F �5���Q�J�F�D�F�T �B�S�F �U�I�F �T�B�N�F�
 �P�O�M�Z 
�U�I�F �����‹ �F�M�C�P�X �J�T �T�I�P�X�O�� �5�I�F �T�P�D�L�F�U �J�T �B�M�X�B�Z�T �P�O �U�I�F �M�P�O�H �T�J�E�F �P�G �U�I�F �Ì�U�U�J�O�H��

�1�P�T�T�J�C�M�F �D�P�O�O�F�D�U�J�P�O�T��
•	 �%�J�S�F�D�U �Ì�U�U�J�O�H �U�P �Ì�U�U�J�O�H
•	 Fitting to intermediate pipe section
•	 �'�J�U�U�J�O�H �U�P �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H

�'�S�P�N �U�I�F �D�F�O�U�S�B�M �B�Y�J�T �U�P �U�I�F �G�S�P�O�U �F�E�H�F�
 �B�M�M �U�Z�Q�F�T �P�G �Ì�U�U�J�O�H�T �I�B�W�F �U�I�F �T�B�N�F �; �E�J�N�F�O�T�J�P�O �	�J���F�� 
�T�B�N�F �B�Y�J�T �T�J�[�F�
�� �5�I�J�T �B�Q�Q�M�J�F�T �P�O�M�Z �U�P �Ì�U�U�J�O�H�T �N�B�E�F �G�S�P�N �U�I�F �T�B�N�F �N�B�U�F�S�J�B�M �B�O�E �G�P�S �V�T�F �X�J�U�I �U�I�F 
�T�B�N�F �K�P�J�O�U�J�O�H �N�F�U�I�P�E��

�5�I�F �M�F�O�H�U�I�T �P�G �U�I�F �P�V�U�F�S �Q�J�Q�F �	�C�M�B�D�L�
 �T�D�S�B�Q�F�E �B�O�E �D�M�F�B�O�F�E 
�G�V�T�J�P�O �T�V�S�G�B�D�F�T�
 �B�O�E �J�O�O�F�S �Q�J�Q�F �	�H�S�B�Z �X�J�U�I �D�M�J�Q�Q�F�E���P�O 
�T�Q�B�D�F�S�T�
 �B�S�F �E�J�Ë�F�S�F�O�U��

�5�I�F �J�O�O�F�S �Q�J�Q�F �J�T �Q�V�T�I�F�E �J�O�U�P �U�I�F �P�V�U�F�S �Q�J�Q�F �B�O�E �U�I�F �G�V�T�J�P�O 
sockets are positioned on the outer pipe.

�5�I�F �Ì�U�U�J�O�H �J�T �Ì�S�T�U �P�G �B�M�M �K�P�J�O�U�F�E �	�G�V�T�F�E �P�S �D�F�N�F�O�U�F�E�
 �U�P �U�I�F 
�J�O�O�F�S �Q�J�Q�F �X�J�U�I �U�I�F �Q�S�F�Q�B�S�F�E �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�F 
�Q�J�F�D�F�� �5�I�F �J�O�O�F�S �Q�J�Q�F �J�T �O�P�X �Q�S�F�T�T�V�S�F���U�F�T�U�F�E�� �'�P�M�M�P�X�J�O�H �U�I�F 
�T�V�D�D�F�T�T�G�V�M �Q�S�F�T�T�V�S�F �U�F�T�U�
 �B �Q�S�F�T�T�V�S�F���U�J�H�I�U �K�P�J�O�U �P�G �U�I�F �P�V�U�F�S 
�Q�J�Q�F �X�J�U�I �J�O�T�F�S�U�F�E �T�O�B�Q �S�J�O�H �J�T �Q�S�P�E�V�D�F�E�
 �V�T�J�O�H �B�O 
electrofusion socket.

�� Spigot for solvent 
cementing / socket fusion

�� �4�Q�B�D�F �G�P�S �˜ �&�-�(�&�' �1�M�V�T 
coupler

�� �4�P�D�L�F�U �P�O �E�P�V�C�M�F 
�D�P�O�U�B�J�O�N�F�O�U �Ì�U�U�J�O�H �G�P�S 
solvent cementing / socket 
fusion

�� �4�Q�B�D�F �G�P�S �D�P�N�Q�M�F�U�F �&�-�(�&�' 
�1�M�V�T �T�P�D�L�F�U �P�S �&�1�%�. �D�P�M�M�B�S



GF Piping Systems – Industrial Piping Systems – Part 1 (05.19) 5�{�’�{������

Design and Installation�$�0�/�5�"�*�/���*�5 �1�M�V�T

1.5.2	 Fusion procedures

1.	 Special clamps hold the inner pipe and the 
�J�O�O�F�S �Ì�U�U�J�O�H

������Standard heating element for socket 
�G�V�T�J�P�O�� �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H �B�S�F �I�F�B�U�F�E 
simultaneously

�������)�F�B�U�J�O�H �F�M�F�N�F�O�U �G�P�S �T�P�D�L�F�U �G�V�T�J�P�O4.	 �7�J�T�V�B�M �J�O�T�Q�F�D�U�J�P�O�� 
�D�I�F�D�L �U�I�F �K�P�J�O�U�
 �U�I�F�O �Q�S�F�T�T�V�S�F �U�F�T�U �P�G �U�I�F 
inner pipe

5.	 �1�M�B�D�F �U�I�F �T�O�B�Q �S�J�O�H �C�F�U�X�F�F�O �U�I�F �F�O�E�T �P�G 
the outer pipe

�������" �Q�S�F�T�T�V�S�F���U�J�H�I�U �T�F�B�M �P�G �U�I�F �P�V�U�F�S �Q�J�Q�F �J�T 
�Q�S�P�E�V�D�F�E �C�Z �U�I�F �&�-�(�&�' �1�M�V�T �F�M�F�D�U�S�P�G�V�T�J�P�O 
�D�P�V�Q�M�F�S�
 �P�S �U�I�F �&�1�%�. �D�P�M�M�B�S �J�T �V�T�F�E �B�T 
splash guard
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1.5.3	 Various connection examples

CONTAIN-IT Plus: socket cementing / fusion
•	 �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �X�J�U�I �J�O�U�F�S�O�B�M �T�Q�J�H�P�U �	�4�
 �	�����‹ �F�M�C�P�X�
 �����‹ �F�M�C�P�X�
 �����‹ �5���Q�J�F�D�F�
 �F�R�V�B�M�

•	 �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �X�J�U�I �J�O�U�F�S�O�B�M �T�P�D�L�F�U �	�-�
 �	�����‹ �F�M�C�P�X�
 �����‹ �F�M�C�P�X�
 �����‹ �5���Q�J�F�D�F�
 �F�R�V�B�M�

•	 �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �	�5�
 �� �M�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �X�J�U�I �J�O�U�F�S�O�B�M �T�P�D�L�F�U
•	 Pipe (P)

Legend

�5�I�F �G�P�M�M�P�X�J�O�H �T�Z�N�C�P�M�T �B�S�F �V�T�F�E �U�P �E�F�N�P�O�T�U�S�B�U�F �U�I�F �W�B�S�J�P�V�T �D�P�O�O�F�D�U�J�P�O �F�Y�B�N�Q�M�F�T �P�G �T�P�D�L�F�U 
�G�V�T�J�P�O���D�F�N�F�O�U�J�O�H �B�O�E �C�V�U�U �G�V�T�J�P�O��

Abbreviation Name Symbol Example 90° elbow

�, �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H  
�X�J�U�I �J�O�U�F�S�O�B�M �T�Q�J�H�P�U

�- �-�P�O�H �T�J�E�F �P�G �Ì�U�U�J�O�H 
�X�J�U�I �J�O�U�F�S�O�B�M �T�P�D�L�F�U

�& �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H  
�X�J�U�I �M�P�O�H �T�J�E�F �P�G �Ì�U�U�J�O�H 
�X�J�U�I �J�O�U�F�S�O�B�M �T�P�D�L�F�U

Example Symbol Combination

a) �, �r �3 �r �, �'�J�U�U�J�O�H �F�O�E �X�J�U�I �T�Q�J�H�P�U �r �1�J�Q�F �X�J�U�I �� �F�R�V�B�M �T�P�D�L�F�U�T �r 
�'�J�U�U�J�O�H �F�O�E �X�J�U�I �T�Q�J�H�P�U 

�C�
 �, �r �- �'�J�U�U�J�O�H �F�O�E �X�J�U�I �T�Q�J�H�P�U �r �%�J�S�F�D�U �r �'�J�U�U�J�O�H �F�O�E �X�J�U�I 
socket

c) �, �r �3 �r �- �'�J�U�U�J�O�H �F�O�E �X�J�U�I �T�Q�J�H�P�U �r �1�J�Q�F �X�J�U�I �� �T�P�D�L�F�U �r �'�J�U�U�J�O�H 
�F�O�E �X�J�U�I �T�P�D�L�F�U
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Example Symbol Combination

d) �- �r �3 �r �-  �'�J�U�U�J�O�H �F�O�E �X�J�U�I �T�P�D�L�F�U �r �1�J�Q�F �r �'�J�U�U�J�O�H �F�O�E �X�J�U�I 
socket

e) �, �r �& �'�J�U�U�J�O�H �F�O�E �X�J�U�I �T�Q�J�H�P�U �r �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �X�J�U�I 
socket

f) �, �r �3 �r �&  �'�J�U�U�J�O�H �F�O�E �X�J�U�I �T�Q�J�H�P�U �r �1�J�Q�F �X�J�U�I �� �T�P�D�L�F�U �r �5�F�S�N�J��
�O�B�U�J�P�O �Ì�U�U�J�O�H �X�J�U�I �T�P�D�L�F�U

g) �- �r �3 �r �& �'�J�U�U�J�O�H �F�O�E �X�J�U�I �T�P�D�L�F�U �r �1�J�Q�F �r �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H 
�X�J�U�I �T�P�D�L�F�U

Sample calculation to �nd cutting lengths for inner and outer pipe

�*�O �U�I�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N�
 �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F �B�S�F �B�M�X�B�Z�T �D�V�U �U�P �E�J�Ë�F�S�F�O�U 
�M�F�O�H�U�I�T�� �5�I�F �E�F�E�V�D�U�J�P�O �T�J�[�F�T �������� �. min�� �B�O�E �B�M�M�P�X�B�O�D�F �T�J�[�F�T ���� �: i min�� �G�P�S �U�I�F �J�O�O�F�S �Q�J�Q�F �B�O�E  
���� �: o min�� �G�P�S �U�I�F �P�V�U�F�S �Q�J�Q�F �B�S�F �E�F�Q�F�O�E�F�O�U �P�O �B �D�P�N�C�J�O�B�U�J�P�O �P�G �U�I�F �J�O�T�U�B�M�M�B�U�J�P�O �M�F�O�H�U�I �P�G �U�I�F 
�Ì�U�U�J�O�H�T�
 �B�O�E �D�B�O �C�F �G�P�V�O�E �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F�T��

Since the axis sizes for the 90° elbow, 45° elbow and T-piece are the same, only the 
90°�elbows are shown and discussed here. 
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Piping system section 1 M 1250

Case g) L – P – T ./. M min. 510
�� �%�J�Ë�F�S�F�O�D�F ������ �� �%�J�Ë�F�S�F�O�D�F ������
���:  i min. 141 �� �: o min. ����
�� �: i inner pipe ������ �� �: �P outer pipe ������

Piping system section 2 M 340

Case b) S – L direct ./. M min. -
�� �%�J�Ë�F�S�F�O�D�F �� �� �%�J�Ë�F�S�F�O�D�F ��
���:  i min. �� �� �: o min. ��
�� �: i inner pipe �� �� �: �P outer pipe ��

Piping system section 3 M 988

Case a) S – P – S ./. M min. 505
�� �%�J�Ë�F�S�F�O�D�F ������ �� �%�J�Ë�F�S�F�O�D�F ������
���:  i min. ������ �� �: o min. ������
�� �: i inner pipe ������ �� �: �P outer pipe ������

Piping system section 4 M 2400

Case d) L – P – L ./. M min. 515
�� �%�J�Ë�F�S�F�O�D�F �������� �� �%�J�Ë�F�S�F�O�D�F ��������
���:  i min. 141 �� �: o min. ����
�� �: i inner pipe �������� �� �: �P outer pipe ��������

Piping system section 5 M 3654

Case c) S – P – L ./. M min. 475
�� �%�J�Ë�F�S�F�O�D�F �������� �� �%�J�Ë�F�S�F�O�D�F ��������
���:  i min. ������ �� �: o min. 110
�� �: i inner pipe �������� �� �: �P outer pipe ��������

Piping system section 6 M 4270

Case a) S – P – S ./. M min. 505
�� �%�J�Ë�F�S�F�O�D�F �������� �� �%�J�Ë�F�S�F�O�D�F ��������
���:  i min. ������ �� �: o min. ������
�� �: i inner pipe �������� �� �: �P outer pipe ��������

Piping system section 7 M 2154

Case g) L – P – T ./. M min. 510
�� �%�J�Ë�F�S�F�O�D�F �������� �� �%�J�Ë�F�S�F�O�D�F ��������
���:  i min. 141 �� �: o min. ����
�� �: i inner pipe �������� �� �: �P outer pipe ��������
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Calculation of examples on previous pages

�5�I�F �T�I�P�S�U�F�T�U �D�P�O�O�F�D�U�J�P�O �C�F�U�X�F�F�O �U�X�P �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Ì�U�U�J�O�H�T �J�T �U�I�F �E�J�S�F�D�U �D�P�O�O�F�D�U�J�P�O�� 
�5�I�F �. �E�J�N�F�O�T�J�P�O �C�F�U�X�F�F�O �B�Y�F�T �J�T �Q�S�F�T�F�U��

Piping system section 2 M 340*

Case b) S – L direct ./. M min. -
�� �%�J�Ë�F�S�F�O�D�F�� �� �%�J�Ë�F�S�F�O�D�F��
���:  i min. �� �� �: o min. ��
�� �: i inner pipe �/�P �Q�J�Q�F �S�F�R�V�J�S�F�E�� �: o outer pipe �/�P �Q�J�Q�F �S�F�R�V�J�S�F�E

�*�G �B �Q�J�Q�F �J�T �S�F�R�V�J�S�F�E �C�F�U�X�F�F�O �U�I�F �Ì�U�U�J�O�H�T�
 �U�I�F �N�J�O�J�N�V�N �E�J�N�F�O�T�J�P�O �������. �N�J�O �C�F�U�X�F�F�O �B�Y�F�T �N�V�T�U 
�C�F �P�C�T�F�S�W�F�E�� 

Piping system section 3 M 988

Case a) S – P – S ./. M min. 505*
�� �%�J�Ë�F�S�F�O�D�F ������ �� �%�J�Ë�F�S�F�O�D�F ������
���:  i min. ������ �� �: o min. ������
�� �: i inner pipe ������ �� �: o outer pipe ������

�"�M�M �M�P�O�H�F�S �E�J�N�F�O�T�J�P�O�T �B�S�F �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T��

Piping system section 6 M 4270*

Case a) S – P – S ./. M min. 505
�� �%�J�Ë�F�S�F�O�D�F �������� �� �%�J�Ë�F�S�F�O�D�F ��������
���:  i min. ������ �� �: o min. ������
�� �: i inner pipe �������� �� �: o outer pipe ��������

Material checklist

Required quantity 
per

Socket equal Snap ring ELGEF Plus 
electrofusion 
socket

EPDM rubber 
collar

�����‹ �F�M�C�P�X 1 �� �� ��
�����‹ �F�M�C�P�X 1 �� �� ��
�5�������‹ �F�R�V�B�M �� �� �� ��
�5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H0 (1*) �� �	�����
 ���	�����
 �� �	�����

�#�V�U�U �G�V�T�J�P�O
�����‹ �F�M�C�P�X 0 �� �� ��
�����‹ �F�M�C�P�X 0 �� �� ��
�5�������‹ �F�R�V�B�M 0 �� �� ��
�5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H0 1 1 1
Inner piping system 4 0 0 0
�0�V�U�F�S �Q�J�Q�J�O�H �T�Z�T�U�F�N0 4 4 4

*	 Give axes distance

�� �� �.�J�O�J�N�V�N �E�J�T�U�B�O�D�F �C�F�U�X�F�F�O 
axes 

���� �%�J�N�F�O�T�J�P�O �C�F�U�X�F�F�O �B�Y�F�T

���� �� �Y �Q�F�S �Q�J�Q�F �M�F�O�H�U�I �U�P �C�F 
processed

*	 For segmentation of the 
piping system into leak 
detection sections
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1.5.4	 Dimensions for calculating the cutting lengths

CONTAIN-IT Plus: socket cementing / fusion

Caution: The “last joint“ should always be made on the double containment �tting. 
Loose sockets should �rst be connected with the intermediate pipe.

Case a) S – P – S

�1�J�Q�J�O�H �T�Z�T�U�F�N �T�F�D�U�J�P�O �� �B�O�E �� 

d/D
(mm)

Direct M
(mm)

M min

(mm)
Inner pipe: Y i min / material
(mm)

Outer pipe:  
Y A min 
(mm)

S – P – S PVC-U PVC-C PP-H, 
PE80

PVDF

���������� �� ������ ������ ������ ������ ������ 190
���������� �� ������ ������ ������ ������ ������ 190
���������� �� 505 ������ ������ ������ ������ ������
���������� �� ������ ������ ������ ������ ������ ������
50/90 �� ������ ������ ������ ������ ������ ������
������������ �� ������ ������ ������ ������ ������ ������
������������ �� ������ ������ ������ ������ �� ������
90/140 �� 910 ������ ������ ������ �� ������
�������������� �� �������� ������ ������ ������ �� ������
�������������� �� 1055 ������ �� �� �� 405
�������������� �� 1100 ������ �� �� �� 440
�������������� �� �������� ������ �� �� �� ������
�������������� �� 1405 ������ �� �� �� ������
�������������� �� �������� ������ �� �� �� 555

�� �� �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �	�4�
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Case b) S – L 

�1�J�Q�J�O�H �T�Z�T�U�F�N �T�F�D�U�J�P�O ��

Case c) S – P – L 

d/D
(mm)

Direct M
(mm)

M min

(mm)
Inner pipe: Y i min / material
(mm)

Outer pipe: 
Y A min

(mm) 

S – L S – P – L PVC-U PVC-C PP-H, 
PE80

PVDF

���������� ������ 440 ������ ������ ������ ������ 100
���������� ������ 440 ������ ������ ������ ������ 100
���������� ������ ������ ������ ������ ������ ������ 110
���������� 400 550 144 144 ������ ������ ������
50/90 ������ ������ 159 159 ������ ������ ������
������������ 550 ������ ������ ������ ������ ������ 155
������������ ������ ������ ������ ������ ������ �� ������
90/140 ������ ������ ������ ������ ������ �� ������
�������������� ������ ������ ������ ������ ������ �� ������
�������������� ������ ������ ������ �� �� �� ������
�������������� ������ 1010 ������ �� �� �� ������
�������������� ������ �������� ������ �� �� �� ������
�������������� 990 �������� ������ �� �� �� ������
�������������� ������ �������� ������ �� �� �� ������

�� �� �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �	�4�

���� �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �	�-�
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Case d) L – P – L

d/D
(mm)

Direct M
(mm)

M min

(mm)
Inner pipe: Y i min / material
(mm)

Outer pipe: 
Y A min

(mm)

L – P – L PVC-U PVC-C PP-H, 
PE80

PVDF

���������� �� ������ ������ ������ ������ ������ ����
���������� �� ������ ������ ������ ������ ������ ����
���������� �� 515 149 149 141 141 ����
���������� �� 595 ������ ������ 155 155 ����
50/90 �� ������ ������ ������ ������ ������ 100
������������ �� ������ ������ ������ ������ ������ ������
������������ �� ������ ������ ������ ������ �� ������
90/140 �� ������ ������ ������ ������ �� 145
�������������� �� �������� ������ ������ ������ �� 155
�������������� �� �������� ������ �� �� �� ������
�������������� �� �������� ������ �� �� �� ������
�������������� �� �������� ������ �� �� �� ������
�������������� �� �������� ������ �� �� �� ������
�������������� �� 1445 ������ �� �� �� ������

�� �� �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �	�-�
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Case e) S – T

Case f) S – P – T

d/D
(mm)

Direct M
(mm)

M min

(mm)
Inner pipe: Y i min / material
(mm)

Outer pipe:  
Y A min 
(mm)

S – T S – P – T PVC-U PVC-C PP-H, 
PE80

PVDF

���������� ������ 440 ������ ������ ������ ������ 100
���������� ������ 440 ������ ������ ������ ������ 100
���������� ������ ������ ������ ������ ������ ������ 110
���������� ������ ������ 144 144 ������ ������ ������
50/90 450 ������ 159 159 ������ ������ ������
������������ 510 ������ ������ ������ ������ ������ 155
������������ 545 ������ ������ ������ ������ �� ������
90/140 590 ������ ������ ������ ������ �� ������
�������������� ������ ������ ������ ������ ������ �� ������
�������������� ������ 915 ������ �� �� �� ������
�������������� ������ 950 ������ �� �� �� ������
�������������� ������ 1045 ������ �� �� �� ������
�������������� ������ �������� ������ �� �� �� ������
�������������� ������ 1150 ������ �� �� �� ������

�� �� �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �	�4�

�� �� �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �	�5�


�� �� �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �	�4�

�� �� �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �	�5�
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Case f) L – P – T

d/D
(mm)

Direct M
(mm)

M min

(mm)
Inner pipe: Y i min / material
(mm)

Outer pipe: 
Y A min 

(mm)

L – P – T PVC-U PVC-C PP-H, 
PE80

PVDF

���������� �� ������ ������ ������ ������ ������ ����
���������� �� ������ ������ ������ ������ ������ ����
���������� �� 510 149 149 141 141 ����
���������� �� ������ ������ ������ 155 155 ����
50/90 �� ������ ������ ������ ������ ������ 100
������������ �� ������ ������ ������ ������ ������ ������
������������ �� ������ ������ ������ ������ �� ������
90/140 �� ������ ������ ������ ������ �� 145
�������������� �� 955 ������ ������ ������ �� 155
�������������� �� 990 ������ �� �� �� ������
�������������� �� �������� ������ �� �� �� ������
�������������� �� �������� ������ �� �� �� ������
�������������� �� �������� ������ �� �� �� ������
�������������� �� �������� ������ �� �� �� ������

�� �� �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �	�-�

�� �� �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �	�5�
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1.5.5	 Connection sizes for double containment

�*�G �U�I�F �D�V�U�U�J�O�H �T�J�[�F�T �P�O �M�P�O�H �Q�J�Q�F �B�S�F �O�P�U �D�B�M�D�V�M�B�U�F�E �G�S�P�N �U�B�C�M�F�T�
 �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F �D�B�O �C�F 
�Ì�O�J�T�I�F�E �U�P �E�J�N�F�O�T�J�P�O ���G�� �G�P�S �D�P�O�O�F�D�U�J�P�O �U�P �Ì�U�U�J�O�H �F�O�E �4�
 �B�O�E �U�P �E�J�N�F�O�T�J�P�O ���H�� �G�P�S �D�P�O�O�F�D�U�J�P�O �U�P 
�Ì�U�U�J�O�H �F�O�E �-��

Last connection always on the double containment �tting! First, �t equal socket to the 
pipe section to be connected.

d

(mm)

Connection to DC �tting, spigot end. 
Shorter length compared with 
outer�pipe: "f"

Connection to DC �tting, socket end. 
Longer length compared with 
outer�pipe: "g"

Inner pipe PVC-U, PVC-C PP, PE, PVDF PVC-U, PVC-C PP, PE, PVDF
���� 4.0 ������ �������� ��������
���� ������ ������ �������� ��������
���� 10.1 10.0 �������� ��������
40 14.0 �������� 41.0 ��������
50 19.0 �������� �������� ��������
���� �������� �������� �������� ��������
���� �������� �������� 59.0 ��������
90 41.0 �������� �������� 50.0
110 �������� 40.0 �������� ��������
������ �������� �� �������� ��
140 �������� �� 91.0 ��
������ �������� �� 101.0 ��
������ 100.0 �� ���������� ��
������ 114.0 �� ���������� ��

�G�� �*�O�T�F�S�U�J�P�O �E�F�Q�U�I �P�G �T�P�D�L�F�U�� 
���-�� �� �[���E�J�N�F�O�T�J�P�O �P�G �F�R�V�B�M 
�T�P�D�L�F�U ���[�� �r ���� �N�N

�H�� �*�O�T�F�S�U�J�P�O �E�F�Q�U�I �P�G �T�P�D�L�F�U�� 
���-�� �� ���� �N�N

15	 Width of snap ring
�-�� �*�O�T�F�S�U�J�P�O �E�F�Q�U�I �P�G �Q�J�Q�F �J�O 

socket
�[�� �[���E�J�N�F�O�T�J�P�O �P�G �F�R�V�B�M �T�P�D�L�F�U
���� �5�Z�Q ��
���� �5�Z�Q ��
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1.6	 Fittings for butt and IR fusion and installation

1.6.1	 Overview

�1�P�T�T�J�C�M�F �D�P�O�O�F�D�U�J�P�O�T��
•	 �%�J�S�F�D�U �Ì�U�U�J�O�H �U�P �Ì�U�U�J�O�H
•	 Fitting to intermediate pipe section
•	 �'�J�U�U�J�O�H �U�P �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H

�� S�Q�J�H�P�U �G�P�S �C�V�U�U �G�V�T�J�P�O
�� S�Q�B�D�F �G�P�S �G�V�M�M �&�-�(�&�' �1�M�V�T 

electrofusion coupler or 
�&�1�%�. �S�V�C�C�F�S �D�P�M�M�B�S

�� S�Q�B�D�F �G�P�S �˜ �&�-�(�&�' �1�M�V�T 
electrofusion coupler or 
�&�1�%�. �S�V�C�C�F�S �D�P�M�M�B�S



5�{�’�{������ GF Piping Systems – Industrial Piping Systems – Part 1 (05.19)

�$�0�/�5�"�*�/���*�5 �1�M�V�T

1.6.2	 Fusion procedures

1.	 �$�M�B�N�Q�T �I�P�M�E �U�I�F �J�O�O�F�S �Q�J�Q�F �B�O�E���P�S �Ì�U�U�J�O�H�������4�U�B�O�E�B�S�E �I�F�B�U�J�O�H �F�M�F�N�F�O�U �G�P�S �C�V�U�U �G�V�T�J�P�O�� 
�5�I�F �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H �B�S�F �I�F�B�U�F�E �T�J�N�V�M�U�B��
neously.

�������)�F�B�U�J�O�H �F�M�F�N�F�O�U �G�P�S �C�V�U�U �G�V�T�J�P�O4.	 �7�J�T�V�B�M �J�O�T�Q�F�D�U�J�P�O �P�G �K�P�J�O�U�
 �U�I�F�O �Q�S�F�T�T�V�S�F 
test the inner pipe

5.	 �" �T�O�B�Q �S�J�O�H �J�T �Ì�U�U�F�E �C�F�U�X�F�F�O �U�I�F �F�O�E�T �P�G 
the outer pips to close the inspection gap

�������"�O �&�-�(�&�' �1�M�V�T �D�P�V�Q�M�F�S �P�S �&�1�%�. �S�V�C�C�F�S 
collar is used to seal the outer pipe
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1.6.3	 Various connection examples

CONTAIN-IT Plus: butt fusion
•	 �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �	�4�
 �X�J�U�I �T�Q�B�D�F �G�P�S �˜ �&�-�(�&�' �1�M�V�T �D�P�V�Q�M�F�S �N�J�O�V�T ���� �N�N
•	 �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �	�-�
 �G�P�S �G�V�M�M �&�-�(�&�' �1�M�V�T �D�P�V�Q�M�F�S
•	 �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �	�5�

•	 Pipe (P)

�-�F�H�F�O�E

�5�I�F �G�P�M�M�P�X�J�O�H �T�Z�N�C�P�M�T �B�S�F �V�T�F�E �U�P �E�F�N�P�O�T�U�S�B�U�F �U�I�F �W�B�S�J�P�V�T �D�P�O�O�F�D�U�J�P�O �F�Y�B�N�Q�M�F�T �P�G �T�P�D�L�F�U 
�G�V�T�J�P�O���D�F�N�F�O�U�J�O�H �B�O�E �C�V�U�U �G�V�T�J�P�O��

Abbreviation Name Symbol Example 90° elbow

�, �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �X�J�U�I 
internal spigot

�- �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �X�J�U�I 
internal spigot.

�& �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H
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Case Symbol Combination

m) S – P – S �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �r �1�J�Q�F �r �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H

n) �4 �r �- �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �r �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H

o) �4 �r �1 �r �- �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �r �1�J�Q�F �r �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H

p) �- �r �1 �r �- �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �r �1�J�Q�F �r �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H

q) �4 �r �5 �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �r �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �	�M�P�O�H�


r) �4 �r �1 �r �5 �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �r �1�J�Q�F �r �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �	�M�P�O�H�


s) �- �r �1 �r �5 �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �r �1�J�Q�F �r �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �	�M�P�O�H�
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1.6.4	 Dimensions for calculating the cutting lengths

Case m) S – P – S

d/D
(mm)

Direct M
(mm)

M min

(mm)
Inner pipe: Y i min / material
(mm)

Outer pipe: 
Y A min

(mm)

S – P – S PP PE PVDF
���������� �� ������ ������ ������ ������ 190
���������� �� ������ ������ ������ ������ 190
���������� �� 505 ������ ������ ������ ������
���������� �� ������ ������ ������ ������ ������
50/90 �� ������ ������ ������ ������ ������
������������ �� ������ ������ ������ ������ ������
������������ �� ������ ������ ������ ������ ������
90/140 �� 910 ������ ������ ������ ������
�������������� �� ������ 410 410 410 ������
�������������� �� 1055 ������ ������ ������ 405
�������������� �� 1100 ������ ������ ������ 440
�������������� �� �������� 500 500 500 ������
�������������� �� 1415 555 555 555 ������
�������������� �� 1415 ������ ������ ������ 555

�� �� �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �	�4�
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Case n) S – L

Case o) S – P – L

d/D
(mm)

Direct M
(mm)

M min

(mm)
Inner pipe: Y i min / material
(mm)

Outer pipe: 
Y A min

(mm)

S – L S – P – L PP PE PVDF
���������� ������ 440 ������ ������ ������ 100
���������� ������ 440 ������ ������ ������ 100
���������� ������ ������ 140 140 140 110
���������� 400 550 150 150 150 ������
50/90 ������ ������ ������ ������ ������ ������
������������ 550 ������ ������ ������ ������ 155
������������ ������ ������ ������ ������ ������ ������
90/140 ������ ������ ������ ������ ������ ������
�������������� ������ ������ ������ ������ ������ ������
�������������� ������ ������ ������ ������ ������ ������
�������������� ������ 1010 ������ ������ ������ ������
�������������� ������ �������� ������ ������ ������ ������
�������������� 1000 �������� ������ ������ ������ ������
�������������� ������ �������� ������ ������ ������ ������

�� �� �'�J�U�U�J�O�H�T�F�J�U�F �L�V�S�[ �	�,�

���� �'�J�U�U�J�O�H�T�F�J�U�F �M�B�O�H �	�-�


�� �� �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �	�4�

���� �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �	�-�
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Case p) L – P – L

d/D
(mm)

Direct M
(mm)

M min

(mm)
Inner pipe: Y i min / material
(mm)

Outer pipe: 
Y A min

(mm)

L – P – L PP PE PVDF
���������� �� ������ 95 95 95 ����
���������� �� ������ 95 95 95 ����
���������� �� 515 105 105 105 ����
���������� �� 595 115 115 115 ����
50/90 �� ������ ������ ������ ������ 100
������������ �� ������ 150 150 150 ������
������������ �� ������ ������ ������ ������ ������
90/140 �� ������ ������ ������ ������ 145
�������������� �� ������ ������ ������ ������ 155
�������������� �� �������� ������ ������ ������ ������
�������������� �� �������� ������ ������ ������ ������
�������������� �� �������� ������ ������ ������ ������
�������������� �� 1400 ������ ������ ������ ������
�������������� �� 1405 ������ ������ ������ ������

�� �� �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �	�-�
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Case q) S – T 

Case r) S – P – T

d/D
(mm)

Direct M
(mm)

M min

(mm)
Inner pipe: Y i min / material
(mm)

Outer pipe: 
Y A min

(mm)

S – T S – P – T PP PE PVDF
���������� ������ 440 ������ ������ ������ 100
���������� ������ 440 ������ ������ ������ 100
���������� ������ ������ 140 140 140 110
���������� ������ ������ 150 150 150 ������
50/90 ������ ������ ������ ������ ������ ������
������������ ������ ������ ������ ������ ������ 155
������������ 515 ������ ������ ������ ������ ������
90/140 ������ ������ ������ ������ ������ ������
�������������� 590 ������ ������ ������ ������ ������
�������������� ������ 915 ������ ������ ������ ������
�������������� ������ 950 ������ ������ ������ ������
�������������� ������ 1045 ������ ������ ������ ������
�������������� ������ �������� ������ ������ ������ ������
�������������� ������ �������� ������ ������ ������ ������

�� �� �4�I�P�S�U �F�O�E �P�G �Ì�U�U�J�O�H �	�4�

�� �� �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �	�5�
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Case s) L – P – T

d/D
(mm)

Direct M
(mm)

M min

(mm)
Inner pipe: Y i min / material
(mm)

Outer pipe: 
Y A min

(mm)

L – R – E PP PE PVDF
���������� �� ������ 95 95 95 ����
���������� �� ������ 95 95 95 ����
���������� �� 515 105 105 105 ����
���������� �� 595 115 115 115 ����
50/90 �� ������ ������ ������ ������ 100
������������ �� ������ 150 150 150 ������
������������ �� ������ ������ ������ ������ ������
90/140 �� ������ ������ ������ ������ 145
�������������� �� ������ ������ ������ ������ 155
�������������� �� �������� ������ ������ ������ ������
�������������� �� �������� ������ ������ ������ ������
�������������� �� �������� ������ ������ ������ ������
�������������� �� 1400 ������ ������ ������ ������
�������������� �� 1405 ������ ������ ������ ������

�� �� �-�P�O�H �F�O�E �P�G �Ì�U�U�J�O�H �	�-�

�� �� �5�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �	�5�
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1.7	 Leak detection and leak locating systems
�5�P �N�B�L�F �D�F�S�U�B�J�O �U�I�B�U �B �M�F�B�L �J�O �U�I�F �J�O�O�F�S �Q�J�Q�F �P�G �B �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N �E�P�F�T �O�P�U �H�P 
�V�O�O�P�U�J�D�F�E �	�S�F�O�E�F�S�J�O�H �U�I�F �T�Z�T�U�F�N �O�P �C�F�U�U�F�S �U�I�B�O �B �S�F�H�V�M�B�S �T�J�O�H�M�F �Q�J�Q�F�
�
 �J�U �J�T �F�T�T�F�O�U�J�B�M �U�I�B�U �M�F�B�L�T 
�B�S�F �C�F�J�O�H �E�F�U�F�D�U�F�E�� �5�I�F�S�F �B�S�F �T�F�W�F�S�B�M �E�J�Ë�F�S�F�O�U �T�Z�T�U�F�N�T �B�W�B�J�M�B�C�M�F �P�O �U�I�F �N�B�S�L�F�U �G�P�S �U�I�F 
purpose of monitoring pips.

1.7.1	 Di�erential pressure monitoring

�" �E�J�T�U�J�O�D�U�J�P�O �J�T �N�B�E�F �C�F�U�X�F�F�O �P�W�F�S�Q�S�F�T�T�V�S�F �B�O�E �V�O�E�F�S�Q�S�F�T�T�V�S�F �N�P�O�J�U�P�S�J�O�H��

Overpressure monitoring Vacuum monitoring 
(underpressure monitoring)

General �*�O �E�J�Ë�F�S�F�O�U�J�B�M �Q�S�F�T�T�V�S�F �N�P�O�J�U�P�S�J�O�H �X�J�U�I 
�P�W�F�S�Q�S�F�T�T�V�S�F�
 �O�J�U�S�P�H�F�O �J�T �Q�V�N�Q�F�E �B�U �B 
�T�Q�F�D�J�Ì�D �Q�S�F�T�T�V�S�F �J�O�U�P �U�I�F �T�Q�B�D�F �C�F�U�X�F�F�O 
the inner and outer pips.
�*�G �U�I�F�S�F �J�T �B �Q�S�F�T�T�V�S�F �M�P�T�T �J�O �U�I�J�T �T�Q�B�D�F�
 
�B�O �B�M�B�S�N �X�J�M�M �J�O�E�J�D�B�U�F �U�I�F �M�F�B�L��

�*�O �E�J�Ë�F�S�F�O�U�J�B�M �Q�S�F�T�T�V�S�F �N�P�O�J�U�P�S�J�O�H �J�O �B 
�W�B�D�V�V�N�
 �B �Q�V�N�Q �J�T �V�T�F�E �U�P �D�S�F�B�U�F �B 
�W�B�D�V�V�N �J�O �U�I�F �S�B�O�H�F �P�G ������ �r ������ �N�C�B�S �J�O 
�U�I�F �T�Q�B�D�F �C�F�U�X�F�F�O �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S 
pipe. If there is a pressure loss in this 
�T�Q�B�D�F�
 �B �W�B�D�V�V�N �T�X�J�U�D�I �	�7�4�
 �T�X�J�U�D�I�F�T �P�O 
�B �W�B�D�V�V�N �Q�V�N�Q�� �"�U �U�I�F �T�B�N�F �U�J�N�F�
 �B 
�X�B�S�O�J�O�H �M�J�H�I�U �B�O�E �C�V�[�[�F�S �Q�S�P�W�J�E�F �W�J�T�V�B�M 
�B�O�E �B�D�P�V�T�U�J�D �X�B�S�O�J�O�H�T��

Advantages •	 Inner and outer pipe are monitored for 
�M�F�B�L���U�J�H�I�U�O�F�T�T

•	 �3�F�U�S�P�Ì�U �J�O�T�U�B�M�M�B�U�J�P�O �J�T �Q�P�T�T�J�C�M�F
•	 �5�·�7 �U�F�T�U �D�F�S�U�J�Ì�D�B�U�F
•	 �"�V�U�P�N�B�U�J�D �B�M�B�S�N

•	 �/�P �Q�S�F�T�T�V�S�F �M�P�B�E�J�O�H �P�O �U�I�F �J�O�O�F�S �Q�J�Q�F
•	 Inner and outer pipe are monitored for 

�M�F�B�L���U�J�H�I�U�O�F�T�T
•	 �3�F�U�S�P�Ì�U �J�O�T�U�B�M�M�B�U�J�P�O �J�T �Q�P�T�T�J�C�M�F
•	 �5�·�7 �U�F�T�U �D�F�S�U�J�Ì�D�B�U�F
•	 �"�V�U�P�N�B�U�J�D �B�M�B�S�N

Disadvantages �5�I�F �O�J�U�S�P�H�F�O �X�I�J�D�I �J�T �Q�V�N�Q�F�E �J�O �N�V�T�U �C�F 
at a higher pressure than the medi��
�V�N���D�P�O�W�F�Z�J�O�H �J�O�O�F�S �Q�J�Q�F�� �*�U �J�T�
 �U�I�F�S�F�G�P�S�F�
 
�F�T�T�F�O�U�J�B�M �U�P �D�I�F�D�L �U�I�B�U �U�I�F �J�O�O�F�S �Q�J�Q�F �X�J�M�M 
�O�P�U �D�P�M�M�B�Q�T�F�
 �U�B�L�J�O�H �B�D�D�P�V�O�U �P�G �U�I�F 
operating conditions (please refer to the 
�R�V�F�T�U�J�P�O�O�B�J�S�F �G�P�S �U�I�F �o�T�U�B�U�J�D �F�W�J�E�F�O�D�F�p�
��

•	 Pumping head of the vacuum pump 
�N�V�T�U �C�F �B�U �M�F�B�T�U ������ �N�C�B�S �X�J�U�I �D�M�F�B�S 
intake

•	 Where there is a large volume of space 
�C�F�U�X�F�F�O �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F�
 �U�I�F 
�W�B�D�V�V�N �Q�V�N�Q �X�J�M�M �O�F�F�E �U�P �C�F �Q�P�X�F�S�G�V�M 
�F�O�P�V�H�I�
 �P�S �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �X�J�M�M �O�F�F�E 
�U�P �C�F �E�J�W�J�E�F�E �J�O�U�P �M�F�B�L�B�H�F �T�F�D�U�J�P�O�T�
 
�F�B�D�I �X�J�U�I �J�U�T �P�X�O �W�B�D�V�V�N �Q�V�N�Q 
�	�E�J�W�J�T�J�P�O�T �X�J�U�I �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H�T�
 
refer to chapter ������������ �5�F�S�N�J�O�B�U�J�P�O 
�Ì�U�U�J�O�H�T �� �5�P�P�M�T �G�P�S �M�P�D�B�U�J�O�H �M�F�B�L�T �J�O �B�M�M 
�T�Z�T�U�F�N�T�� �P�O �Q�B�H�F ������

Leckortung •	 �0�V�U�F�S �Q�J�Q�F �E�J�S�F�D�U
•	 Inner pipe through exploratory 

�C�P�S�F�I�P�M�F �J�O �U�I�F �P�V�U�F�S �Q�J�Q�F

•	 �0�V�U�F�S �Q�J�Q�F �E�J�S�F�D�U
•	 Inner pipe through exploratory 

�C�P�S�F�I�P�M�F �J�O �U�I�F �P�V�U�F�S �Q�J�Q�F

Suppliers of di�erential pressure monitoring systems
�4�(�# �4�J�D�I�F�S�V�O�H�T�H�F�S�¿�U�F�C�B�V �(�N�C�)
�)�P�G�T�U�S�B�T�T�F ����
���������� �4�J�F�H�F�O�
 �(�F�S�N�B�O�Z
�1�I���� ������ ������ ���� ����������
�'�B�Y�� ������ ������ ���� ����������
�X�X�X���T�H�C���E�F
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1.7.2	 Visual monitoring

�'�P�S �P�Q�U�J�D�B�M �M�F�B�L �E�F�U�F�D�U�J�P�O�
 �B �E���� �C�B�M�M �W�B�M�W�F �X�J�U�I �B �U�S�B�O�T�Q�B�S�F�O�U �1�7�$���6 �N�P�O�J�U�P�S�J�O�H �Q�J�Q�F �J�T 
�N�P�V�O�U�F�E �P�O �U�I�F �3�Q� �̃o �C�S�B�O�D�I �P�G �U�I�F �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �P�S �P�O �U�I�F �C�S�B�O�D�I �T�B�E�E�M�F��

Advantages Disadvantages

•	 �$�P�T�U���F�Î�D�J�F�O�U �W�B�S�J�B�O�U
•	 �3�F�U�S�P�Ì�U �P�O �U�I�F �C�S�B�O�D�I 

�T�B�E�E�M�F �J�T �Q�P�T�T�J�C�M�F

•	 �/�P �B�V�U�P�N�B�U�J�D �B�M�B�S�N
•	 �0�V�U�F�S �Q�J�Q�F �J�T �O�P�U 

monitored
•	 �$�B�O �C�F �J�O�T�U�B�M�M�F�E �P�O�M�Z �B�U 

�U�I�F �M�P�X�F�T�U �Q�P�J�O�U

1.7.3	 Optoelectronic monitoring

�'�P�S �P�Q�U�P�F�M�F�D�U�S�P�O�J�D �M�F�B�L �E�F�U�F�D�U�J�P�O�
 �B �Í�V�J�E �T�F�O�T�P�S �B�O�E �B �E���� �C�B�M�M �W�B�M�W�F �X�J�U�I �B �U�S�B�O�T�Q�B�S�F�O�U 
�1�7�$���6 �N�P�O�J�U�P�S�J�O�H �Q�J�Q�F �J�T �N�P�V�O�U�F�E �P�O �U�I�F � �̃� �C�S�B�O�D�I �P�G �U�I�F �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �P�S �P�O �U�I�F �C�S�B�O�D�I 
saddle.

Advantages Disadvantages

•	 �3�F�M�B�U�J�W�F�M�Z �D�P�T�U���F�Î��
cient variant

•	 �3�F�U�S�P�Ì�U �P�O �U�I�F 
�C�S�B�O�D�I �T�B�E�E�M�F �J�T 
�Q�P�T�T�J�C�M�F

•	 �"�V�U�P�N�B�U�J�D �B�M�B�S�N

•	 �0�V�U�F�S �Q�J�Q�F �J�T �O�P�U 
monitored

•	 �$�B�O �C�F �J�O�T�U�B�M�M�F�E 
�P�O�M�Z �B�U �U�I�F �M�P�X�F�T�U 
point

Suppliers of optoelectronic monitoring

CARLO CAVAZZI AG BAMO-IER GmbH VEGA Grieshaber

�$�"�3�-�0 �$�"�7�"�;�;�* �"�(
�7�F�S�L�B�V�G �4�D�I�X�F�J�[���7�F�O�U�F
�4�V�N�Q�G�T�U�S�B�T�T�F ����
�������� �4�U�F�J�O�I�B�V�T�F�O�
 �4�X�J�U�[�F�S�M�B�O�E
�1�I���� ������ ���� ������ ����������
�'�B�Y ������ ���� ������ ����������
�W�F�S�L�B�V�G�@�W�F�O�U�F�D�B�S�M�P�W�B�H�B�[�[�J���D�I
�X�X�X���D�B�S�M�P�H�B�W�B�[�[�J���D�I
�X�X�X���H�B�W�B�[�[�J���B�V�U�P�N�B�U�J�P�O���D�P�N

�#�"�.�0���*�&�3 �(�N�C�)
�*�O�O�T�U�S�B�T�T�F ��
���������� �.�B�O�O�I�F�J�N�
 �(�F�S�N�B�O�Z
�1�I�� ������ ������ ���� ����������
�'�B�Y ������ ������ ���� ������������
infoier.ch
�X�X�X���J�F�S���E�F

�7�&�(�" �(�S�J�F�T�I�B�C�F�S �,�(
�"�N �)�P�I�F�O�T�U�F�J�O ������
���������� �4�D�I�J�M�U�B�D�I�
 �(�F�S�N�B�O�Z
�1�I�� ������ �������� ��������
�'�B�Y ������ �������� ������������
infode.vega.com
�X�X�X���W�F�H�B���D�P�N

Branch saddle with leak 
monitoring

Branch saddle of optoelectronic 
monitoring
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Sensor cable

�*�O �U�I�F �T�Q�B�D�F �C�F�U�X�F�F�O �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F�
 �B �D�B�C�M�F �J�T �M�B�J�E �X�I�J�D�I �S�F�B�D�U�T �F�J�U�I�F�S �U�P 
�D�P�O�E�V�D�U�J�W�F �Í�V�J�E�T �P�S �D�I�F�N�J�D�B�M�T �B�O�E �F�N�J�U�T �B�O �B�M�B�S�N��

Advantages Disadvantages

•	 �-�F�B�L �Q�P�J�O�U �J�T �J�O�E�J�D�B�U�F�E �Q�S�F�D�J�T�F�M�Z �U�P 
�X�J�U�I�J�O�{���{�N

•	 �"�V�U�P�N�B�U�J�D �B�M�B�S�N

•	 �0�V�U�F�S �Q�J�Q�F �J�T �O�P�U �N�P�O�J�U�P�S�F�E
•	 �3�F�M�B�U�J�W�F�M�Z �F�Y�Q�F�O�T�J�W�F
•	 �3�F�U�S�P�Ì�U �J�T �O�P�U �Q�P�T�T�J�C�M�F
•	 �%�F�Q�F�O�E�J�O�H �P�O �U�I�F �T�Z�T�U�F�N�
 �M�B�S�H�F�S �P�V�U�F�S 

�E�J�B�N�F�U�F�S �P�G �P�V�U�F�S �Q�J�Q�F �X�J�M�M �C�F �S�F�R�V�J�S�F�E
•	 �4�V�T�D�F�Q�U�J�C�M�F �U�P �D�P�O�E�F�O�T�B�U�F�T

Due to the minimal di�erence in dimensions between the inner and outer pipe in the 
CONTAIN-IT Plus double containment system, sensor cables are not feasible. If this 
option is required, please contact the local sales representative of GF Piping Systems.

1.7.4	 Termination �ttings - Tools for locating leaks in all systems

�#�Z �T�F�Q�B�S�B�U�J�O�H �U�I�F �P�V�U�F�S �Q�J�Q�F �J�O�U�P �M�F�B�L �E�F�U�F�D�U�J�P�O �T�F�D�U�J�P�O�T �X�J�U�I �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H�T�
 �U�I�F �T�Q�J�M�M 
�B�O�E �U�I�F �M�F�B�L �D�B�O �C�F �F�B�T�J�M�Z �M�P�D�B�M�J�[�F�E �J�O �U�I�F �T�F�D�U�J�P�O �C�F�U�X�F�F�O �U�I�F �C�V�J�M�U���J�O �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H�T��

Advantages Disadvantages

•	 Fast and safe leak detection
•	 �0�O�M�Z �U�I�F �S�F�T�Q�F�D�U�J�W�F �T�F�D�U�J�P�O �P�G �U�I�F �P�V�U�F�S 

�Q�J�Q�F �O�F�F�E�T �U�P �C�F �S�J�O�T�F�E �B�O�E �D�M�F�B�O�F�E
•	 �-�F�O�H�U�I �P�G �M�F�B�L�B�H�F �T�F�D�U�J�P�O�T �G�S�F�F�M�Z �T�F�M�F�D�U�B��

�C�M�F

•	 �0�V�U�F�S �Q�J�Q�F �J�T �O�P�U �N�P�O�J�U�P�S�F�E
•	 �3�F�M�B�U�J�W�F�M�Z �F�Y�Q�F�O�T�J�W�F
•	 �3�F�U�S�P�Ì�U �J�T �O�P�U �Q�P�T�T�J�C�M�F
•	 �%�F�Q�F�O�E�J�O�H �P�O �U�I�F �T�Z�T�U�F�N�
 �M�B�S�H�F�S �P�V�U�F�S 

�E�J�B�N�F�U�F�S �P�G �P�V�U�F�S �Q�J�Q�F �X�J�M�M �C�F �S�F�R�V�J�S�F�E
•	 �4�V�T�D�F�Q�U�J�C�M�F �U�P �D�P�O�E�F�O�T�B�U�F�T
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1.8	 Operating and maintenance instructions

Maintenance
•	 �*�G �U�I�F �M�F�B�L�B�H�F �X�B�S�O�J�O�H �T�Z�T�U�F�N �T�J�H�O�B�M�T �B�O �J�O�D�J�E�F�O�U�
 �U�I�F �T�B�G�F�U�Z �Q�S�P�D�F�E�V�S�F�T �r �E�F�Ì�O�F�E �J�O 

�B�E�W�B�O�D�F �C�Z �U�I�F �P�Q�F�S�B�U�P�S �P�G �U�I�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N �r �N�V�T�U �C�F �G�P�M�M�P�X�F�E��
•	 �*�G �U�I�F �J�O�T�U�B�M�M�B�U�J�P�O �J�O�D�M�V�E�F�T �N�P�S�F �U�I�B�O �P�O�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �M�J�O�F �P�S �T�F�D�U�J�P�O�
 �B �M�F�B�L 

�E�F�U�F�D�U�J�P�O �T�Z�T�U�F�N �N�V�T�U �C�F �J�O�T�U�B�M�M�F�E �J�O �F�B�D�I �J�O�E�J�W�J�E�V�B�M �T�F�D�U�P�S�� �*�G �U�I�J�T �J�T �O�P�U �E�P�O�F�
 �B�O�E �U�I�F 
�T�Q�B�D�F �C�F�U�X�F�F�O �U�I�F �Q�J�Q�F �C�F�D�P�N�F�T �Ì�M�M�F�E �X�J�U�I �U�I�F �N�F�E�J�V�N �C�F�J�O�H �D�B�S�S�J�F�E�
 �U�I�F �E�P�V�C�M�F 
�D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N �F�Ë�F�D�U�J�W�F�M�Z �C�F�D�P�N�F�T �B �T�J�O�H�M�F �Q�J�Q�F �T�Z�T�U�F�N�� �5�I�F �M�F�B�L �E�F�U�F�D�U�J�P�O �T�Z�T�U�F�N 
�N�V�T�U �C�F �D�B�Q�B�C�M�F �P�G �E�F�U�F�D�U�J�O�H �B�O�E �J�O�E�J�D�B�U�J�O�H �B �M�F�B�L �X�J�U�I�J�O ���� �I�P�V�S�T��

•	 �%�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N�T �N�V�T�U �C�F �Q�S�P�U�F�D�U�F�E �G�S�P�N �V�O�D�P�O�U�S�P�M�M�F�E �U�I�F�S�N�B�M �B�O�E 
�N�F�D�I�B�O�J�D�B�M �J�O�Í�V�F�O�D�F�T��

Pressure test

�4�F�F �D�I�B�Q�U�F�S ������ ���1�S�F�T�T�V�S�F �U�F�T�U�J�O�H �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F���
 �Q�B�H�F �������� �1�S�F�T�T�V�S�F �U�F�T�U�J�O�H �U�I�F 
�J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F�� �P�O �Q�B�H�F ������

Repair
•	 �1�S�J�P�S �U�P �C�F�H�J�O�O�J�O�H �X�J�U�I �B �S�F�Q�B�J�S�
 �J�U �J�T �F�T�T�F�O�U�J�B�M �U�P �U�B�L�F �B�Q�Q�S�P�Q�S�J�B�U�F �Q�S�F�D�B�V�U�J�P�O�T�
 �J�O�D�M�V�E�J�O�H 

�D�P�N�Q�M�F�U�F�M�Z �F�N�Q�U�Z�J�O�H �B�O�E �Í�V�T�I�J�O�H �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F�
 �Q�S�F�W�F�O�U�J�O�H �B�O�Z �E�S�J�Q�Q�J�O�H�
 �F�U�D�� 
�*�G�{�B �M�F�B�L �D�B�O�O�P�U �C�F �Q�S�F�D�J�T�F�M�Z �M�P�D�B�U�F�E�
 �J�U �J�T �V�T�F�G�V�M �U�P �Q�S�P�D�F�F�E �T�F�D�U�J�P�O �C�Z �T�F�D�U�J�P�O�� 

•	 �0�O�M�Z �V�T�F �X�B�U�F�S �U�P �T�F�B�S�D�I �G�P�S �U�I�F �M�F�B�L��
•	 �0�V�S �N�F�D�I�B�O�J�D�B�M�M�Z �G�B�T�U�F�O�F�E �U�B�Q�Q�J�O�H �T�B�E�E�M�F�
 �X�J�U�I �B � �̃� �U�B�Q�Q�J�O�H �Q�P�J�O�U�
 �B�M�M�P�X�T �U�F�T�U �E�S�J�M�M�J�O�H�T �U�P 

�C�F �D�B�S�F�G�V�M�M�Z �N�B�E�F �P�O �U�I�F �V�O�E�F�S�T�J�E�F �P�G �U�I�F �Q�S�P�U�F�D�U�J�W�F �Q�J�Q�F �U�P �T�F�D�U�J�P�O �P�Ë �U�I�F �M�F�B�L�� �5�I�F 
�T�B�E�E�M�F �J�T �M�B�U�F�S �S�F�T�F�B�M�F�E �X�J�U�I �B �1�7�$ �Q�M�V�H��

•	 �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T �U�I�F �V�T�F �P�G �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H�T �X�I�F�O �U�I�F �Q�J�Q�F �T�Z�T�U�F�N �J�T 
�C�F�J�O�H �J�O�T�U�B�M�M�F�E�
 �U�P �E�J�W�J�E�F �J�U �V�Q �J�O�U�P �M�F�B�L�B�H�F �E�F�U�F�D�U�J�P�O �[�P�O�F�T��

•	 �5�I�F �Q�J�Q�F �N�V�T�U �C�F �S�F�Q�M�B�D�F�E �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �U�I�F �Q�J�Q�F �J�O�T�U�B�M�M�B�U�J�P�O �J�O�T�U�S�V�D�U�J�P�O�T �G�S�P�N 
�(�'�{�1�J�Q�J�O�H �4�Z�T�U�F�N�T��

Extension of the installation and retro�t installation of a T-piece

�#�F�G�P�S�F �T�U�B�S�U�J�O�H �X�P�S�L�
 �J�U �J�T �F�T�T�F�O�U�J�B�M �U�P �U�B�L�F �B�Q�Q�S�P�Q�S�J�B�U�F �Q�S�F�D�B�V�U�J�P�O�T�
 �J�O�D�M�V�E�J�O�H �D�P�N�Q�M�F�U�F�M�Z 
�F�N�Q�U�Z�J�O�H �B�O�E �Í�V�T�I�J�O�H �U�I�F �J�O�O�F�S �B�O�E �P�V�U�F�S �Q�J�Q�F�
 �Q�S�F�W�F�O�U�J�O�H �B�O�Z �E�S�J�Q�Q�J�O�H�
 �F�U�D��

Safety and �re prevention measures
GF Piping Systems refers to the relevant safety datasheets of the plastic materials used.

Fire protection collars

�"�Q�Q�S�P�W�F�E �Ì�S�F �Q�S�P�U�F�D�U�J�P�O �D�P�M�M�B�S�T �G�P�S �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Q�J�Q�F �B�S�F �B�W�B�J�M�B�C�M�F �P�O �U�I�F �N�B�S�L�F�U��

Laying pipe in the ground

�8�I�F�O �M�B�Z�J�O�H �Q�J�Q�F �J�O �U�I�F �H�S�P�V�O�E�
 �D�B�S�F �N�V�T�U �C�F �U�B�L�F�O �U�P �F�O�T�V�S�F �D�P�N�Q�M�J�B�O�D�F �X�J�U�I �U�I�F �S�F�M�F�W�B�O�U 
�S�F�H�V�M�B�U�J�P�O�T �B�O�E �E�J�S�F�D�U�J�W�F�T �P�G �Q�S�P�G�F�T�T�J�P�O�B�M �P�S�H�B�O�J�[�B�U�J�P�O�T �B�O�E �Q�V�C�M�J�D �B�V�U�I�P�S�J�U�J�F�T �B�O�E �B�H�F�O�D�J�F�T�
 
�S�F�M�B�U�J�O�H �U�P �U�S�F�O�D�I�J�O�H�
 �F�N�C�F�E�E�J�O�H�
 �U�I�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N �B�O�E �C�B�D�L�Ì�M�M�J�O�H��
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1.9	 Pressure testing the inner and outer pipe

1.9.1	 Inner pipe

General

�5�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U �J�T �E�P�O�F �X�I�F�O �J�O�T�U�B�M�M�B�U�J�P�O �X�P�S�L �I�B�T �C�F�F�O �D�P�N�Q�M�F�U�F�E �B�O�E 
�Q�S�F�T�V�Q�Q�P�T�F�T �B�O �P�Q�F�S�B�U�J�P�O�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N �P�S �P�Q�F�S�B�U�J�P�O�B�M �U�F�T�U �T�F�D�U�J�P�O�T�� �5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F 
�M�P�B�E �J�T �J�O�U�F�O�E�F�E �U�P �G�V�S�O�J�T�I �F�Y�Q�F�S�J�N�F�O�U�B�M �Q�S�P�P�G �P�G �P�Q�F�S�B�U�J�P�O�B�M �T�B�G�F�U�Z�� �5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �O�P�U 
�C�B�T�F�E �P�O �U�I�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�
 �C�V�U �S�B�U�I�F�S �P�O �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �M�P�B�E �D�B�Q�B�D�J�U�Z�
 �C�B�T�F�E �P�O 
�U�I�F �Q�J�Q�F �X�B�M�M �U�I�J�D�L�O�F�T�T��

�"�E�E�F�O�E�V�N �� �P�G �%�7�4 ������������ �G�P�S�N�T �U�I�F �C�B�T�J�T �G�P�S �U�I�F �G�P�M�M�P�X�J�O�H �J�O�G�P�S�N�B�U�J�P�O�� �5�I�J�T �S�F�Q�M�B�D�F�T �U�I�F 
�E�B�U�B �J�O �%�7�4 ������������ �F�O�U�J�S�F�M�Z�� �5�I�F �S�F�B�T�P�O�T �G�P�S �U�I�F�T�F �B�E�K�V�T�U�N�F�O�U�T �B�S�F �M�J�T�U�F�E �C�F�M�P�X��
•	 �5�I�F �S�F�G�F�S�F�O�D�F �W�B�M�V�F ���O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �	�1�/�
�� �J�T �C�F�J�O�H �V�T�F�E �M�F�T�T �B�O�E �M�F�T�T �U�P �E�F�U�F�S�N�J�O�F �U�I�F 

�U�F�T�U �Q�S�F�T�T�V�S�F �	������ �Y �1�/�
 �P�S ������ �Y �1�/�
 �B�O�E �J�T �C�F�J�O�H �S�F�Q�M�B�D�F�E �C�Z �4�%�3��
•	 �" �T�I�P�S�U���U�F�S�N �P�W�F�S�M�P�B�E �P�S �F�W�F�O �B �S�F�E�V�D�U�J�P�O �J�O �U�I�F �T�F�S�W�J�D�F �M�J�G�F �D�B�O �P�D�D�V�S �J�G �U�I�F �Q�J�Q�F �X�B�M�M 

�U�F�N�Q�F�S�B�U�V�S�F �5�3 �� ���� �‹�$ �J�T �F�Y�D�F�F�E�F�E �C�Z �N�P�S�F �U�I�B�O �� �‹�$ �J�O �U�I�F �D�P�V�S�T�F �P�G �U�I�F �J�O�U�F�S�O�B�M 
�Q�S�F�T�T�V�S�F �U�F�T�U �C�B�T�F�E �P�O �U�I�F �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F��

�5�F�T�U �Q�S�F�T�T�V�S�F�T �B�S�F�
 �U�I�F�S�F�G�P�S�F�
 �E�F�U�F�S�N�J�O�F�E �J�O �S�F�M�B�U�J�P�O �U�P �4�%�3 �B�O�E �U�I�F �Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F�� 
�5�I�F ���������I �W�B�M�V�F �G�S�P�N �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �E�J�B�H�S�B�N �J�T �V�T�F�E �G�P�S �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F��

Test parameters

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �Q�S�P�W�J�E�F�T �S�F�D�P�N�N�F�O�E�F�E �N�F�U�I�P�E�T �G�P�S �Q�F�S�G�P�S�N�J�O�H �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F 
test.

Object Pre-test Main test

�5�F�T�U �Q�S�F�T�T�V�S�F �1p

�	�E�F�Q�F�O�E�T �P�O �U�I�F �Q�J�Q�F �X�B�M�M 
�U�F�N�Q�F�S�B�U�V�S�F �B�O�E �U�I�F �Q�F�S�N�J�T�T�J�C�M�F 
�U�F�T�U �Q�S�F�T�T�V�S�F �P�G �U�I�F �C�V�J�M�U���J�O 
�D�P�N�Q�P�O�F�O�U�T�
 �T�F�F �U�I�F �T�F�D�U�J�P�O 
���%�F�U�F�S�N�J�O�J�O�H �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F���


�Ç �Q�Q �	�Q�F�S�N�
 �Ç �������� �Q�Q �	�Q�F�S�N�


�5�F�T�U �E�V�S�B�U�J�P�O �	�E�F�Q�F�O�E�T �P�O �U�I�F 
length of the piping system or the 
piping system sections)

�- �Ç ������ �N�� �� �I
������ �N �� �- �Ç ������ �N�� �� �I

�- �Ç ������ �N�� �� �I
������ �N �� �- �Ç ������ �N�� �� �I

�$�I�F�D�L�T �E�V�S�J�O�H �U�I�F �U�F�T�U �	�U�F�T�U 
pressure and temperature 
�Q�S�P�H�S�F�T�T�J�P�O �N�V�T�U �C�F �S�F�D�P�S�E�F�E�


�"�U �M�F�B�T�U �� �D�I�F�D�L�T�
 
�E�J�T�U�S�J�C�V�U�F�E �P�W�F�S �U�I�F �U�F�T�U 
�E�V�S�B�U�J�P�O �X�J�U�I �S�F�T�U�P�S�J�O�H �U�I�F 
test pressure

�"�U �M�F�B�T�U �� �D�I�F�D�L�T�
 
�E�J�T�U�S�J�C�V�U�F�E �P�W�F�S �U�I�F �U�F�T�U 
�E�V�S�B�U�J�P�O �X�J�U�I�P�V�U �S�F�T�U�P�S�J�O�H 
the test pressure

Pre-test

�5�I�F �Q�S�F���U�F�T�U �T�F�S�W�F�T �U�P �Q�S�F�Q�B�S�F �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�P�S �U�I�F �B�D�U�V�B�M �U�F�T�U �	�N�B�J�O �U�F�T�U�
�� �*�O �U�I�F �D�P�V�S�T�F 
�P�G �Q�S�F���U�F�T�U�J�O�H�
 �B �U�F�O�T�J�P�O���F�Y�Q�B�O�T�J�P�O �F�R�V�J�M�J�C�S�J�V�N �J�O �S�F�M�B�U�J�P�O �U�P �B�O �J�O�D�S�F�B�T�F �J�O �W�P�M�V�N�F �X�J�M�M 
�E�F�W�F�M�P�Q �J�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�� �" �N�B�U�F�S�J�B�M���S�F�M�B�U�F�E �E�S�P�Q �J�O �Q�S�F�T�T�V�S�F �X�J�M�M �P�D�D�V�S �X�I�J�D�I �X�J�M�M 
�S�F�R�V�J�S�F �S�F�Q�F�B�U�F�E �Q�V�N�Q�J�O�H �U�P �S�F�T�U�P�S�F �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �B�O�E �B�M�T�P �G�S�F�R�V�F�O�U�M�Z �B �S�F���U�J�H�I�U�F�O�J�O�H �P�G 
�U�I�F �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O �T�D�S�F�X�T��

�5�I�F �H�V�J�E�F�M�J�O�F�T �G�P�S �B�O �F�Y�Q�B�O�T�J�P�O���S�F�M�B�U�F�E �Q�S�F�T�T�V�S�F �E�F�D�S�F�B�T�F �J�O �Q�J�Q�F �B�S�F��

Material Pressure drop
(bar/h)

�1�7�$���6 0.5 
�1�7�$���$ 0.5
�"�#�4 ������
PP ������
�1�& ������
�1�# 1.4
�1�7�%�' ������
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Main test

�*�O �U�I�F �D�P�O�U�F�Y�U �P�G �U�I�F �N�B�J�O �U�F�T�U�
 �B �N�V�D�I �T�N�B�M�M�F�S �E�S�P�Q �J�O �Q�S�F�T�T�V�S�F �D�B�O �C�F �F�Y�Q�F�D�U�F�E �B�U �D�P�O�T�U�B�O�U 
�Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F�T �T�P �U�I�B�U �J�U �J�T �O�P�U �O�F�D�F�T�T�B�S�Z �U�P �Q�V�N�Q �B�H�B�J�O�� �5�I�F �D�I�F�D�L�T �D�B�O �G�P�D�V�T 
�Q�S�J�N�B�S�J�M�Z �P�O �M�F�B�L �E�F�U�F�D�U�J�P�O �B�U �U�I�F �Í�B�O�H�F �K�P�J�O�U�T �B�O�E �B�O�Z �Q�P�T�J�U�J�P�O �D�I�B�O�H�F�T �P�G �U�I�F �Q�J�Q�F��

When using a valve at the end of a piping system (end or �nal valve), the valve and the 
pipe end should be closed by a dummy �ange or cap. This prevents an inadvertent 
opening of the valve and exit of the medium or any pollution of the inside of the valve.

Filling the piping system

�#�F�G�P�S�F �T�U�B�S�U�J�O�H �X�J�U�I �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U�
 �U�I�F �G�P�M�M�P�X�J�O�H �Q�P�J�O�U�T �N�V�T�U �C�F �D�I�F�D�L�F�E��
•	 �8�B�T �J�O�T�U�B�M�M�B�U�J�P�O �E�P�O�F �B�D�D�P�S�E�J�O�H �U�P �U�I�F �B�W�B�J�M�B�C�M�F �Q�M�B�O�T� 
•	 �"�M�M �Q�S�F�T�T�V�S�F �S�F�M�J�F�G �E�F�W�J�D�F�T �B�O�E �Í�B�Q �U�S�B�Q�T �N�P�V�O�U�F�E �J�O �U�I�F �Í�P�X �E�J�S�F�D�U�J�P�O� 
•	 �"�M�M �F�O�E �W�B�M�W�F�T �T�I�V�U� 
•	 �7�B�M�W�F�T �P�G �E�F�W�J�D�F�T �B�S�F �T�I�V�U �U�P �Q�S�P�U�F�D�U �B�H�B�J�O�T�U �Q�S�F�T�T�V�S�F�  
•	 �7�J�T�V�B�M �J�O�T�Q�F�D�U�J�P�O�T �P�G �B�M�M �K�P�J�O�U�T�
 �Q�V�N�Q�T�
 �N�F�B�T�V�S�F�N�F�O�U �E�F�W�J�D�F�T �B�O�E �U�B�O�L�T� 
•	 �)�B�T �U�I�F �X�B�J�U�J�O�H �Q�F�S�J�P�E �B�G�U�F�S �U�I�F �M�B�T�U �G�V�T�J�P�O�J�O�H���D�F�N�F�O�U�J�O�H �C�F�F�O �P�C�T�F�S�W�F�E� 

�/�P�X �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�B�O �C�F �Ì�M�M�F�E �G�S�P�N �U�I�F �H�F�P�E�F�U�J�D �M�P�X�F�T�U �Q�P�J�O�U�� �4�Q�F�D�J�B�M �B�U�U�F�O�U�J�P�O �T�I�P�V�M�E 
�C�F �H�J�W�F�O �U�P �U�I�F �B�J�S �W�F�O�U�� �*�G �Q�P�T�T�J�C�M�F�
 �W�F�O�U�T �T�I�P�V�M�E �C�F �Q�S�P�W�J�E�F�E �B�U �B�M�M �U�I�F �I�J�H�I �Q�P�J�O�U�T �P�G �U�I�F 
�Q�J�Q�J�O�H �T�Z�T�U�F�N �B�O�E �U�I�F�T�F �T�I�P�V�M�E �C�F �P�Q�F�O �X�I�F�O �Ì�M�M�J�O�H �U�I�F �T�Z�T�U�F�N�� �'�M�V�T�I�J�O�H �W�F�M�P�D�J�U�Z �T�I�P�V�M�E �C�F 
at least 1 m/s. 

�3�F�G�F�S�F�O�D�F �W�B�M�V�F�T �G�P�S �U�I�F �Ì�M�M�J�O�H �W�P�M�V�N�F �B�S�F �H�J�W�F�O �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F��

DN
(mm)

V 
(l/s)

DN
(mm)

V 
(l/s)

�Ç ���� 0.15 ������ ������
100 ������ ������ ������
150 ������ 400 ������
������ 1.5 500 >9.0

Adequate time should be allowed between �lling and testing the piping system, so 
that the air contained in the piping system can escape via the vents: approx. 6 - 12 h, 
depending on the pipe diameter.

1.9.2	 Applying the test pressure

 The test pressure is applied according to the diagram. Here it is important that the 
pressure increase rate does not cause any water hammering!

�:�� �5�F�T�U �Q�S�F�T�T�V�S�F �	���

�9�� �5�J�N�F �G�P�S �Q�S�F�T�T�V�S�F �J�O�D�S�F�B�T�F 

(min)
1)	 Pressure increase rate up 

�U�P �%�/������
���
�� �3�B�O�H�F �P�G �Q�S�F�T�T�V�S�F �J�O�D�S�F�B�T�F 

�S�B�U�F�T �C�F�U�X�F�F�O �%�/������ �B�O�E 
�%�/������

���
�� �7�B�M�V�F�T �G�P�S �Q�S�F�T�T�V�S�F 
�J�O�D�S�F�B�T�F �S�B�U�F �%�/������ �B�O�E 
�H�S�F�B�U�F�S �J�T�� ���������%�/ 
�	�C�B�S�������{�N�J�O�
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Determining the test pressure

�5�I�F �Q�F�S�N�J�T�T�J�C�M�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �D�B�M�D�V�M�B�U�F�E �B�D�D�P�S�E�J�O�H �U�P �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

Pp(zul) = �
1

SDR
20 ��� v(T, 100 h)

Sp ��AG

�V�W �	�5�
������ �I�
 �� �-�P�O�H���U�F�S�N �D�S�F�F�Q �T�U�S�F�O�H�U�I �G�P�S �Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F �5�1 �	�B�U �U �� ������ �I�

Sp�� �.�J�O�J�N�V�N �T�B�G�F�U�Z �G�B�D�U�P�S �G�P�S �M�P�O�H���U�F�S�N �D�S�F�F�Q �T�U�S�F�O�H�U�I
�"G �� �1�S�P�D�F�T�T�J�O�H �P�S �H�F�P�N�F�U�S�Z���T�Q�F�D�J�Ì�D �G�B�D�U�P�S �U�I�B�U �S�F�E�V�D�F�T �U�I�F �B�M�M�P�X�B�C�M�F �U�F�T�U �Q�S�F�T�T�V�S�F 

�	�J�G �U�I�F �"�( �G�B�D�U�P�S �J�T �M�F�T�T �U�I�B�O �[�F�S�P�
 �Z�P�V �O�F�F�E �U�P �V�T�F �U�I�F �S�F�D�J�Q�S�P�D�B�M �	�����"�(�

�5�3 �� �1�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F�� �B�W�F�S�B�H�F �W�B�M�V�F �P�G �U�F�T�U �N�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �Q�J�Q�F 

surface temperature

If the piping system contains diaphragm valves, the maximum allowable test pressure 
is limited to the nominal pressure of the diaphragm valves.

�5�P �N�B�L�F �U�I�J�O�H�T �F�B�T�J�F�S�
 �U�I�F �Q�F�S�N�J�T�T�J�C�M�F �U�F�T�U �Q�S�F�T�T�V�S�F�T �D�B�O �C�F �U�B�L�F�O �E�J�S�F�D�U�M�Z �G�S�P�N �U�I�F �G�P�M�M�P�X�J�O�H 
diagrams.

�1 �� �1�F�S�N�J�T�T�J�C�M�F �U�F�T�U �Q�S�F�T�T�V�S�F �	�C�B�S�

�5 �� �1�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
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Checks during testing

�5�I�F �G�P�M�M�P�X�J�O�H �N�F�B�T�V�S�F�N�F�O�U �W�B�M�V�F�T �N�V�T�U �C�F �S�F�D�P�S�E�F�E �D�P�O�T�J�T�U�F�O�U�M�Z �E�V�S�J�O�H �U�F�T�U�J�O�H��
•	 �*�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �B�U �U�I�F �B�C�T�P�M�V�U�F �M�P�X�F�T�U �Q�P�J�O�U �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N
•	 �.�F�E�J�V�N �B�O�E �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F
•	 Water volume input
•	 Water volume output
•	 Pressure drop rates

Leak test

�*�G �J�U �J�T �O�P�U �Q�P�T�T�J�C�M�F �U�P �E�P �B�O �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U �X�J�U�I �X�B�U�F�S �	�F���H�� �Q�J�Q�J�O�H �T�Z�T�U�F�N �N�V�T�U �C�F �L�F�Q�U 
�E�S�Z�
�
 �B �M�F�B�L �U�F�T�U �D�B�O �C�F �D�B�S�S�J�F�E �P�V�U �X�J�U�I �T�M�J�H�I�U �P�W�F�S�Q�S�F�T�T�V�S�F�� �'�P�S �T�B�G�F�U�Z �S�F�B�T�P�O�T�
 �U�I�F �U�F�T�U 
�Q�S�F�T�T�V�S�F �N�V�T�U �U�I�F�O �C�F �M�J�N�J�U�F�E �U�P �N�B�Y�J�N�V�N ������ �C�B�S �P�W�F�S�Q�S�F�T�T�V�S�F��

�%�V�S�J�O�H �U�I�F �M�F�B�L �U�F�T�U�
 �B�M�M �K�P�J�O�U�T �N�V�T�U �C�F �T�Q�S�B�Z�F�E �X�J�U�I �B �G�P�B�N���C�V�J�M�E�J�O�H �B�H�F�O�U �B�O�E �D�I�F�D�L�F�E�� �4�J�O�D�F 
�U�I�F �F�Î�D�J�F�O�D�Z �P�G �U�I�F �M�F�B�L �U�F�T�U �J�T �T�J�H�O�J�Ì�D�B�O�U�M�Z �M�J�N�J�U�F�E �E�V�F �U�P �U�I�F �M�P�X �M�P�B�E�
 �J�U �J�T �S�F�D�P�N�N�F�O�E�F�E �U�P 
�V�T�F �J�U �Q�S�F�G�F�S�B�C�M�Z �G�P�S �T�Z�T�U�F�N�T �X�J�U�I �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�T �C�F�M�P�X ������ �C�B�S��

1.9.3	 Outer pipe

General

�0�O�D�F �U�I�F �U�F�T�U �P�G �U�I�F �J�O�O�F�S �Q�J�Q�F �J�T �D�P�N�Q�M�F�U�F�
 �U�I�F �P�V�U�F�S �Q�J�Q�F �J�T �U�F�T�U�F�E �X�J�U�I �B �G�V�M�M�Z �Ì�M�M�F�E �J�O�O�F�S �Q�J�Q�F 
�V�O�E�F�S �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �	�U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �P�G �U�I�F �J�O�O�F�S �Q�J�Q�F �N�V�T�U �C�F �B�U �M�F�B�T�U �F�R�V�B�M �U�P �P�S 
greater than the internal pressure of the outer pipe) to avoid loading the inner pipe as a result 
�P�G �F�Y�U�F�S�O�B�M �Q�S�F�T�T�V�S�F�� �5�P �D�B�S�S�Z �P�V�U �U�I�F �Q�S�F�T�T�V�S�F �U�F�T�U�
 �T�V�J�U�B�C�M�F �Ì�M�M�J�O�H �B�O�E �W�F�O�U�J�M�B�U�J�P�O �G�B�D�J�M�J�U�J�F�T 
�N�V�T�U �C�F �Q�S�P�W�J�E�F�E �P�O �U�I�F �P�V�U�F�S �Q�J�Q�F��

�"�G�U�F�S �U�I�F �J�O�T�U�B�M�M�B�U�J�P�O �P�G �U�I�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �T�Z�T�U�F�N �I�B�T �C�F�F�O �D�P�N�Q�M�F�U�F�E�
 �U�I�F �Q�S�F�T�T�V�S�F 
�D�P�O�O�F�D�U�J�P�O �	�Q�S�F�T�T�V�S�F �K�P�J�O�U�
 �G�P�S �U�I�F �M�F�B�L�B�H�F �J�O�E�J�D�B�U�P�S�
 �P�S �B �U�F�T�U �V�O�J�P�O �U�P �N�P�O�J�U�P�S �U�I�F �Q�S�P�Q�F�S 
�P�Q�F�S�B�U�J�P�O �P�G �U�I�F �M�F�B�L�B�H�F �J�O�E�J�D�B�U�P�S�
 �J�T �J�O�T�U�B�M�M�F�E �B�T �O�F�B�S �B�T �Q�P�T�T�J�C�M�F �U�P �	�O�P �G�V�S�U�I�F�S �U�I�B�O �� �N 
�G�S�P�N�
 �P�S �E�J�S�F�D�U�M�Z �J�O�T�J�E�F �U�I�F �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H �B�O�E �B�U �U�I�F �F�O�E �P�G �F�B�D�I �M�F�O�H�U�I �P�G �Q�J�Q�J�O�H�� �5�I�F 
�M�F�B�L���U�J�H�I�U�O�F�T�T �U�F�T�U �P�G �U�I�F �T�Q�B�D�F �C�F�U�X�F�F�O �U�I�F �Q�J�Q�F �J�T �D�B�S�S�J�F�E �P�V�U �B�U �S�P�P�N �U�F�N�Q�F�S�B�U�V�S�F �	���� �‹�$�
��

 Thin-walled inner pipe in particular can collapse under excess pressure in the space 
between the pipe. The maximum permissible test and/or overpressure in the space 
between the pipe depend on the load capacity of the medium-conveying inner pipe. 
Care should be taken here to ensure that the internal pressure load on the pipe  
(PN stage) is not the same as the external pressure load.

�8�B�U�F�S �J�T �U�I�F �Q�S�F�G�F�S�S�F�E �U�F�T�U �N�F�E�J�V�N�� �)�P�X�F�W�F�S�
 �D�P�N�Q�M�F�U�F �E�S�B�J�O�B�H�F �N�V�T�U �C�F �F�O�T�V�S�F�E�� �*�O �N�B�O�Z 
�D�B�T�F�T�
 �B�J�S �P�S �J�O�F�S�U �H�B�T �B�S�F �B�M�T�P �T�V�J�U�B�C�M�F �U�F�T�U �N�F�E�J�B��

�5�I�F �G�P�M�M�P�X�J�O�H �Q�P�J�O�U�T �T�I�P�V�M�E �C�F �O�P�U�F�E��
•	 �$�P�N�Q�S�F�T�T�P�S �P�J�M�T �D�B�O �D�P�O�U�B�J�O �E�B�N�B�H�J�O�H �F�M�F�N�F�O�U�T �G�P�S �U�I�F �Q�J�Q�F��
•	 �%�F�Q�F�O�E�J�O�H �P�O �U�I�F �U�F�N�Q�F�S�B�U�V�S�F�
 �T�P�N�F �N�B�U�F�S�J�B�M�T �U�F�O�E �U�P �D�I�J�Q �B�O�E �C�S�F�B�L �V�O�E�F�S �N�F�D�I�B�O�J�D�B�M 

�J�O�Í�V�F�O�D�F �B�O�E �J�O�O�F�S �Q�S�F�T�T�V�S�F �P�G �D�P�N�Q�S�F�T�T�F�E �N�F�E�J�B��
•	 �5�I�F �B�Q�Q�S�P�Q�S�J�B�U�F �T�B�G�F�U�Z �Q�S�F�D�B�V�U�J�P�O�T �T�I�P�V�M�E �C�F �U�B�L�F�O �U�P �Q�S�F�W�F�O�U �B �D�S�B�D�L �J�O �U�I�F �P�V�U�F�S �Q�J�Q�F�
 

�F�T�Q�F�D�J�B�M�M�Z �U�S�B�O�T�Q�B�S�F�O�U �1�7�$���6��
•	 �5�I�F �N�B�Y�J�N�V�N �H�B�T �Q�S�F�T�T�V�S�F �E�F�Q�F�O�E�T �P�O �U�I�F �N�B�U�F�S�J�B�M �B�O�E �T�I�P�V�M�E �O�P�U �F�Y�D�F�F�E �U�I�F �W�B�M�V�F�T �J�O 

�U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F��
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CONTAIN-IT Plus test parameters

Test medium for 
piping systems

PE100 outer pipe, 
pressure-resistant welded with 
ELGEF Plus coupler

PVC-U outer pipe,  
spray protection with EPDM rubber 
collar (not to be applied when there 
are axial forces)

SDR11, SDR17, SDR17.6
�1�S�F���U�F�T�U Main test �1�S�F���U�F�T�U Main test

Water �Ç �1�Q �	�Q�F�S�N�
�Ç �������� �1�Q �	�Q�F�S�N�
�� �C�B�S �� �C�B�S
Inert gas ������ �C�B�S ������ �C�B�S ������ �C�B�S ������ �C�B�S

Testing time

�5�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �L�F�Q�U �V�O�E�F�S �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �V�O�U�J�M �B�M�M �D�P�O�O�F�D�U�J�P�O �Q�B�S�U�T �P�G �U�I�F �Q�J�Q�J�O�H 
�T�Z�T�U�F�N �M�J�L�F �Í�B�O�H�F�T�
 �V�O�J�P�O�T�
 �W�B�M�W�F�T�
 �F�U�D�� �B�S�F �J�O�T�Q�F�D�U�F�E �G�P�S �U�J�H�I�U�O�F�T�T �V�T�J�O�H �B �G�P�B�N���C�V�J�M�E�J�O�H 
�B�H�F�O�U�� �" �T�P�B�Q �T�P�M�V�U�J�P�O�
 �X�I�J�D�I �D�B�O �C�F �S�F�N�P�W�F�E �T�J�N�Q�M�Z �X�J�U�I �X�B�U�F�S �B�G�U�F�S �U�I�F �U�F�T�U�
 �J�T �C�F�T�U��

Commercial leak detection sprays can cause stress cracks in plastics. If these sprays 
are used, remove any residues after testing.

No overloading of the components

�1�M�F�B�T�F �D�P�O�T�J�E�F�S �U�I�B�U �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �I�B�T �U�P �C�F �B�E�B�Q�U�F�E �U�P �U�I�F �J�O�T�U�B�M�M�F�E �D�P�N�Q�P�O�F�O�U�T�� �G�P�S 
�F�Y�B�N�Q�M�F �X�I�F�S�F �Ì�U�U�J�O�H �P�S �W�B�M�W�F�T �B�S�F �J�O�T�U�B�M�M�F�E �B �N�B�Y�J�N�V�N �U�F�T�U �Q�S�F�T�T�V�S�F �P�G �� �C�B�S �J�T �B�E�N�J�T�T�J�C�M�F 
for the protective pipe.

Test medium for 
double contain-
ment valves

PE100 outer pipe, 
pressure-resistant welded with 
ELGEF Plus coupler

PVC-U outer pipe,  
spray protection with EPDM rubber 
collar (not to be applied when there 
are axial forces)

SDR11, SDR17, SDR17.6
�1�S�F���U�F�T�U Main test �1�S�F���U�F�T�U Main test

Water �� �C�B�S �� �C�B�S �� �C�B�S �� �C�B�S
Inert gas ������ �C�B�S ������ �C�B�S ������ �C�B�S ������ �C�B�S
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1.10	 Static evidence
�5�I�F �R�V�F�T�U�J�P�O�O�B�J�S�F �G�P�S �T�U�B�U�J�D �F�W�J�E�F�O�D�F �J�T �V�T�F�E �C�Z �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �U�P �E�F�U�F�S�N�J�O�F �J�G �U�I�F 
�T�F�M�F�D�U�F�E �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �S�F�T�J�T�U�B�O�U �V�O�E�F�S �U�I�F �H�J�W�F�O �P�Q�F�S�B�U�J�O�H �D�P�O�E�J�U�J�P�O�T�� �'�P�S �Ì�Y���Q�P�J�O�U 
�J�O�T�U�B�M�M�B�U�J�P�O �	�J�O�I�J�C�J�U�F�E �M�P�O�H�J�U�V�E�J�O�B�M �F�Y�Q�B�O�T�J�P�O�
�
 �J�U �J�T �O�F�D�F�T�T�B�S�Z �U�P �D�B�M�D�V�M�B�U�F �U�I�F �T�U�S�F�T�T�F�T �B�O�E 
�G�P�S�D�F�T �P�O �U�I�F �P�V�U�F�S �Q�J�Q�F �Ì�U�U�J�O�H�T�
 �X�I�J�D�I �U�I�F �Ì�Y���Q�P�J�O�U �Q�J�Q�F �C�S�B�D�L�F�U�T �B�S�F �S�F�R�V�J�S�F�E �U�P �B�C�T�P�S�C��

�5�I�F �Ì�Y�F�E �Q�P�J�O�U �G�P�S �U�I�F �J�O�O�F�S �Q�J�Q�F �J�T �B�M�S�F�B�E�Z �C�V�J�M�U �J�O�U�P �F�B�D�I �Ì�U�U�J�O�H �C�Z �N�F�B�O�T �P�G �B �T�V�Q�Q�P�S�U �S�J�O�H�� 
�*�G �{�I�F �D�B�M�D�V�M�B�U�F�E �T�U�S�F�T�T �P�O �U�I�F �Q�J�Q�F �J�T �U�P�P �H�S�F�B�U�
 �U�I�F �P�Q�F�S�B�U�J�O�H �D�P�O�E�J�U�J�P�O�T �P�S �U�I�F �N�B�U�F�S�J�B�M �N�V�T�U 
�C�F �D�I�B�O�H�F�E�� �5�I�F �D�B�M�D�V�M�B�U�J�P�O �B�M�T�P �J�O�E�J�D�B�U�F�T �U�I�F �E�J�T�U�B�O�D�F�T �C�F�U�X�F�F�O �T�Q�B�D�F�S�T �G�P�S �U�I�F �J�O�O�F�S �Q�J�Q�F 
�B�O�E �U�I�F �E�J�T�U�B�O�D�F�T �C�F�U�X�F�F�O �Q�J�Q�F �C�S�B�D�L�F�U�T �G�P�S �U�I�F �P�V�U�F�S �Q�J�Q�F �B�T �X�F�M�M �B�T �U�I�F �G�P�S�D�F�T �P�O �Ì�Y�F�E 
�Q�P�J�O�U�T�� �&�Y�Q�B�O�T�J�P�O �J�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �O�F�F�E �O�P�U �C�F �U�B�L�F�O �J�O�U�P �D�P�O�T�J�E�F�S�B�U�J�P�O�� �O�P �B�E�E�J�U�J�P�O�B�M 
�F�Y�Q�B�O�T�J�P�O �M�P�P�Q�T �P�S �D�P�N�Q�F�O�T�B�U�P�S�T �B�S�F �B�M�M�P�X�F�E�� �5�P �Q�S�F�W�F�O�U �U�I�F �Q�J�Q�F �G�S�P�N �T�B�H�H�J�O�H �C�F�D�B�V�T�F �P�G 
�C�F�O�E�J�O�H �P�S �O�P�U �F�Y�B�D�U�M�Z �B�M�J�H�O�F�E �J�O�T�U�B�M�M�B�U�J�P�O�
 �J�U �J�T �B�E�W�J�T�B�C�M�F �U�P �J�O�T�U�B�M�M �H�V�J�E�F �T�V�Q�Q�P�S�U�T �C�F�U�X�F�F�O 
�U�I�F �Ì�Y�F�E �Q�P�J�O�U�T�
 �E�F�T�J�H�O�F�E �G�P�S �M�B�U�F�S�B�M �G�P�S�D�F�T �P�G �B�S�P�V�O�E ���� �� �P�G �U�I�F �B�Y�J�B�M �G�P�S�D�F�T�
 �B�D�U�J�O�H �P�O �U�I�F 
�Ì�Y�F�E �Q�P�J�O�U�T��

�5�I�F �G�P�M�M�P�X�J�O�H �G�B�D�U�P�S�T �D�B�O �J�O�Í�V�F�O�D�F �U�I�F �T�U�B�C�J�M�J�U�Z �P�G �U�I�F �$�0�/�5�"�*�/���*�5 �1�M�V�T �T�Z�T�U�F�N��
•	 �.�F�E�J�V�N�
 �Q�S�F�T�T�V�S�F�
 �U�F�N�Q�F�S�B�U�V�S�F�
 �U�J�N�F
•	 Stresses resulting from impeded thermal expansion
•	 �,�J�O�L �S�F�T�J�T�U�B�O�D�F
•	 �&�Y�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �T�U�B�C�J�M�J�U�Z
•	 Intermittent stressing
•	 �4�Q�F�D�J�B�M �D�B�T�F �P�G �&�1�%�. �D�P�M�M�B�S

Double containment system 
�xed point
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1.10.1	 CONTAIN-IT Plus system

�$�P�N�Q�P�O�F�O�U�T �P�G �U�I�F �$�0�/�5�"�*�/���*�5 �1�M�V�T �T�Z�T�U�F�N

 The double containment system must be a �xed installation (no expansion loop or 
compensator is allowed)!

Background: There are di�erent expansions by using di�erent materials for inner and 
outer pipe.

�� Monitoring space
�� �0�V�U�F�S �Q�J�Q�F
�� Inner pipe
�� �1�J�Q�F �C�S�B�D�L�F�U
�� Spacer

�� Fixed point
�� Guide supports

�
� �

�
�
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1.10.2	Questionnaire for static evidence

�0�O �U�I�F �C�B�T�J�T �P�G �U�I�F �D�V�T�U�P�N�F�S �E�B�U�B �F�O�U�F�S�F�E �J�O �U�I�F �R�V�F�T�U�J�P�O�O�B�J�S�F�
 �U�I�F �D�B�M�D�V�M�B�U�J�P�O �Q�S�P�H�S�B�N 
�Q�S�P�W�J�E�F�T �T�U�B�U�J�D �F�W�J�E�F�O�D�F�� �5�I�F �T�U�B�U�J�D �F�W�J�E�F�O�D�F �J�T �T�F�O�U �U�P �U�I�F �D�V�T�U�P�N�F�S��
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1.11	 Welding machines for butt and socket fusion
Fusion machine Application Dimension range

(mm)

SG 160 Socket fusion �E���������� �r �E��������������

�#�V�U�U �G�V�T�J�P�O �E���������� �r �E��������������

IM 250 / IM 315 �#�V�U�U �G�V�T�J�P�O �*�. ������
�E������������ �r �E��������������

�*�. ������
�E������������ �r �E��������������

GF400 �#�V�U�U �G�V�T�J�P�O �E��������������

IR-63 Plus / IR-225 Plus �*�O�G�S�B�S�F�E �G�V�T�J�P�O �	�*�3�


�/�P�U�F�� �6�T�F �T�Q�F�D�J�B�M �I�B�M�G 
�T�I�F�M�M�T �G�P�S �U�I�F �E�P�V�C�M�F 
containment system

�*�3������ �1�M�V�T
�E���������� �r �E����������

�*�3�������� �1�M�V�T
�E������������ �r �E��������������
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1.12	 Double containment special components
�%�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �W�B�M�W�F�T �B�S�F �B�W�B�J�M�B�C�M�F �J�O �U�I�F �G�P�M�M�P�X�J�O�H �W�F�S�T�J�P�O�T��
•	 Pneumatic actuator
•	 �&�M�F�D�U�S�J�D �B�D�U�V�B�U�P�S
•	 �)�B�O�E���P�Q�F�S�B�U�F�E
•	 �1�7�$���6 �1�/ �� �Q�S�P�U�F�D�U�J�W�F �D�B�T�F
•	 �*�O�U�F�S�O�B�M �C�B�M�M �W�B�M�W�F�� �D�B�O �C�F �S�B�E�J�B�M�M�Z �J�O�T�U�B�M�M�F�E �B�O�E �S�F�N�P�W�F�E
•	 �.�B�O�V�B�M �P�W�F�S�S�J�E�F �X�J�U�I �S�B�U�D�I�F�U �T�F�U�U�J�O�H

�%�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �W�B�M�W�F�T �G�S�P�N �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�S�F �T�V�Q�Q�M�J�F�E �B�T �B �S�F�B�E�Z���U�P���J�O�T�U�B�M�M �T�Z�T�U�F�N 
�V�O�J�U �B�O�E �U�I�F �K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �V�T�F�E �J�T �T�J�N�J�M�B�S �U�P �U�I�B�U �G�P�S �B �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �Ì�U�U�J�O�H�� �5�I�F 
�Q�S�J�O�D�J�Q�M�F �V�T�F�E �C�Z �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �J�T �U�I�B�U �U�I�F �J�O�O�F�S �Q�J�Q�F �J�T �Ì�S�T�U �K�P�J�O�F�E �B�D�D�P�S�E�J�O�H �U�P �U�I�F 
�K�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �X�I�J�D�I �Z�P�V �I�B�W�F �T�F�M�F�D�U�F�E��

�5�I�F �G�P�M�M�P�X�J�O�H �K�P�J�O�U�J�O�H �N�F�U�I�P�E�T �B�O�E �N�B�U�F�S�J�B�M�T �D�B�O �C�F �T�F�M�F�D�U�F�E��

Jointing method inner pipe Material

�#�V�U�U �G�V�T�J�P�O �1�&�������
 �1�1���)�
 �1�7�%�'
�*�3 �G�V�T�J�P�O �1�&�������
 �1�1���)�
 �1�7�%�'
Socket fusion �1�&�����
 �1�1���)�
 �1�7�%�'
Socket cementing �1�7�$���$�
 �1�7�$���6

1.12.1	 CONTAIN-IT Plus mechanical joint

�5�I�F �$�0�/�5�"�*�/���*�5 �1�M�V�T �N�F�D�I�B�O�J�D�B�M �K�P�J�O�U �J�T �V�T�F�E �G�P�S �S�F�U�S�P�Ì�U �F�Y�U�F�O�T�J�P�O �P�S �S�F�Q�B�J�S

Design

�� Protective housing
�� �6�O�J�P�O
�� �6�O�J�P�O �C�V�T�I
�� �6�O�J�P�O �F�O�E
�� �6�O�J�P�O �O�V�U �P�G �Q�S�P�U�F�D�U�J�W�F 

housing
�� Spacer
�� �"�E�B�Q�U�P�S �G�P�S �˜�� �M�F�B�L 

�E�F�U�F�D�U�J�P�O �P�S �1�7�$���6 �˜�� �Q�M�V�H
�� �1�& �T�V�Q�Q�P�S�U �Q�J�F�D�F�T 
�� �0���S�J�O�H �1�& �D�P�O�O�F�D�U�J�O�H 

element
�� �0���S�J�O�H�T �G�P�S �V�O�J�P�O �C�V�T�I��

union end
�� �#�P�S�F���I�P�M�F �G�P�S �M�F�B�L �E�F�U�F�D�U�J�P�O 

of inner pipe
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Jointing methods inner pipe

Dimension
(mm)

Socket cementing Socket fusion Butt fusion

PVC-U
Tangit/Dytex

PVC-C
Tangit/Dytex

PP-H PE PVDF PP-H PE PVDF

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �9

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �9

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �9

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �9

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �9

�E�������%������ �9 �9 �9 �9 �9 �9 �9 �9

Installation, pressure test and maintenance must be performed according to the 
corresponding installation manual. The installation manual is part of the product, see 
also the online product catalog at www.gfps.com

1.12.2	CONTAIN-IT Plus double containment ball valve

Design

�� Protective housing
�� Stem
�� �6�O�J�P�O �F�O�E
�� �6�O�J�P�O �C�V�T�I
�� �6�O�J�P�O �O�V�U �P�G �Q�S�P�U�F�D�U�J�W�F 

housing
�� �)�B�O�E �M�F�W�F�S
�� �/�V�U�T �B�O�E �T�D�S�F�X�T �	�U�P �Ì�Y �U�I�F 

hand lever)
�� �1�& �T�V�Q�Q�P�S�U�T
�� �#�B�M�M �W�B�M�W�F �U�Z�Q�F ������ 

(central part)
�� �#�B�M�M �W�B�M�W�F �U�Z�Q�F ������ �D�P�V�Q�M�J�O�H 

nut
�� �"�E�B�Q�U�P�S �G�P�S �˜�� �M�F�B�L 

�E�F�U�F�D�U�J�P�O �P�S �1�7�$���6 �˜�� �Q�M�V�H
�� Spacer
�� �#�P�S�F���I�P�M�F �G�P�S �M�F�B�L �E�F�U�F�D�U�J�P�O 

of inner pipe
�� �0���S�J�O�H �1�& �D�P�O�O�F�D�U�J�O�H 

element
�� �0���S�J�O�H�T �G�P�S �T�U�F�S�O
�� �0���S�J�O�H�T �G�P�S �V�O�J�P�O �C�V�T�I��

union end
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Jointing methods inner pipe

Dimension
(mm)

Socket cementing Socket fusion Butt fusion

PVC-U
Tangit/Dytex

PVC-C
Tangit/Dytex

PP-H PE80 PVDF PP-H PE100 PVDF

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �9

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �9

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �9

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �9

�E�������%���� �9 �9 �9 �9 �9 �9 �9 �9

�E�������%������ �9 �9 �9 �9 �9 �9 �9 �9

Ball valve installation notes

�.�B�Y�J�N�V�N �J�O�T�F�S�U�J�P�O �E�F�Q�U�I �P�G �U�I�F �T�D�S�F�X�T �J�O�U�P �U�I�F �C�B�M�M �W�B�M�W�F��

Dimension
(mm)

Screw Insertion depth H 
(mm)

�E�������%�/���� �.�� ����
�E�������%�/���� �.�� ����
�E�������%�/���� �.�� 15
d50 �.�� 15

 Installation, pressure test and maintenance must be performed according to the 
corresponding installation manual. The installation manual is part of the product, see 
also the online product catalog at www.gfps.com
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1.12.3	CONTAIN-IT Plus diaphragm valve

Design

�� �)�B�O�E �X�I�F�F�M �X�J�U�I �M�P�D�L�J�O�H 
device

�� �)ousing nut
�� Index plate
�� Sightglass
�� �0uter housing
�� Inner housing
�� Spindle nut
�� S�Q�J�O�E�M�F �B�T�T�F�N�C�M�Z
�� Indicator pin
�� Flange
�� Gasket
�� Inner diaphragm valve
�� �%iaphragm
�� �$�0�/�5�"�*�/���*�5 �1�M�V�T �I�P�V�T�J�O�H 

diaphragm valve
�� �-eak plug
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Jointing method inner pipe

Dimension
(mm)

Socket cementing Socket fusion Butt fusion

PVC-U
Tangit/Dytex

PVC-C
Tangit/Dytex

PP-H PVDF PP-H PVDF

�E�������%���� �9 �9 �9 �9 �9 �9

�E�������%���� �9 �9 �9 �9 �9 �9

Manual locking
�)�B�O�E �X�I�F�F�M �V�O�M�P�D�L�F�E

�)�B�O�E �X�I�F�F�M �M�P�D�L�F�E

Installation, pressure test and maintenance must be performed according to the 
corresponding installation manual. The installation manual is part of the product, see 
also the online product catalog at www.gfps.com
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1.12.4	Customized �ttings

�" �M�B�S�H�F �O�V�N�C�F�S �P�G �D�P�N�Q�P�O�F�O�U�T �J�O �U�I�F �E�P�V�C�M�F �D�P�O�U�B�J�O�N�F�O�U �S�B�O�H�F �B�S�F �N�B�O�V�G�B�D�U�V�S�F�E �U�P 
�D�V�T�U�P�N�F�S �S�F�R�V�J�S�F�N�F�O�U�T�� �1�S�F�G�B�C�S�J�D�B�U�F�E �U�B�Q�Q�J�O�H �Q�J�F�D�F�T�
 �S�F�E�V�D�J�O�H �5���Q�J�F�D�F�T�
 �U�F�S�N�J�O�B�U�J�P�O �Ì�U�U�J�O�H�T 
�J�O�U�F�H�S�B�U�F�E �J�O�U�P �U�I�F �Q�S�F�G�P�S�N �P�S �U�I�F �Q�S�F�G�B�C�S�J�D�B�U�J�P�O �P�G �F�O�U�J�S�F �T�V�C���B�T�T�F�N�C�M�J�F�T �P�Ë�F�S �T�J�N�Q�M�J�Ì�F�E 
installation on the construction site.

Customized �ttings may require the inclusion of a reduction factor. 

Contact your GF Piping Systems representative for additional information.

T-piece with 45° tapping point

90° elbow including termination �tting
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Double containment T 90° reduced with elbow

     

Installation, pressure test and maintenance must be performed according to the 
corresponding installation manual. The installation manual is part of the product, see 
also the online product catalog at www.gfps.com
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�$�0�0�-���'�*�5 ���������������.

2	 COOL-FIT 2.0/2.0M

2.1	 General Information
�$�0�0�-���'�*�5 ������ �J�T �B �Q�S�F���J�O�T�V�M�B�U�F�E �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�P�S �U�I�F �E�F�M�J�W�F�S�Z �P�G �T�F�D�P�O�E�B�S�Z �S�F�G�S�J�H�F�S�B�O�U�T�� 
�5�I�B�O�L�T �U�P �J�U�T �J�O�T�V�M�B�U�J�P�O �U�I�J�D�L�O�F�T�T �P�G ���� �N�N�
 �U�I�F �T�Z�T�U�F�N �D�B�O �C�F �V�T�F�E �J�O �B�J�S���D�P�O�E�J�U�J�P�O�J�O�H 
�T�Z�T�U�F�N�T �X�J�U�I �T�F�D�P�O�E�B�S�Z �S�F�G�S�J�H�F�S�B�O�U �U�F�N�Q�F�S�B�U�V�S�F�T �B�C�P�W�F �� �‹�$�� �$�0�0�-���'�*�5 ������ �J�T �C�B�T�F�E �P�O 
�F�T�U�B�C�M�J�T�I�F�E�
 �J�N�Q�B�D�U �S�F�T�J�T�U�B�O�U �B�O�E �D�P�S�S�P�T�J�P�O �G�S�F�F �1�& �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T�� �5�I�F �T�N�P�P�U�I �J�O�O�F�S 
�T�V�S�G�B�D�F �P�G �U�I�F �Í�V�J�E �Q�J�Q�F �Q�S�P�W�J�E�F�T �N�J�O�J�N�B�M �M�P�T�T�F�T �P�G �Q�S�F�T�T�V�S�F�� �5�I�F �M�P�X �U�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z 
�B�O�E �I�J�H�I �R�V�B�M�J�U�Z �J�O�T�V�M�B�U�J�P�O �H�V�B�S�B�O�U�F�F �M�P�X �P�Q�F�S�B�U�J�O�H �D�P�T�U �P�W�F�S �U�I�F �F�O�U�J�S�F �M�J�G�F�T�Q�B�O �P�G �U�I�F 
�T�Z�T�U�F�N�� �5�I�B�O�L�T �U�P �U�I�F �� �J�O �� �E�F�T�J�H�O �r �'�M�V�J�E �Q�J�Q�F �� �*�O�T�V�M�B�U�J�P�O �� �+�B�D�L�F�U �U�V�C�F �r �J�O�T�U�B�M�M�B�U�J�P�O �U�J�N�F �J�T 
kept very short.

�5�I�F �T�Z�T�U�F�N �D�P�O�T�J�T�U�T �P�G �Q�J�Q�F�
 �Ì�U�U�J�O�H�T�
 �W�B�M�W�F�T�
 �Í�F�Y�J�C�M�F �I�P�T�F�T �B�O�E �U�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T�� �"�M�M 
�D�P�N�Q�P�O�F�O�U�T �B�S�F �Q�S�F���J�O�T�V�M�B�U�F�E �P�S �T�V�Q�Q�M�J�F�E �X�J�U�I �N�P�V�O�U�B�C�M�F �J�O�T�V�M�B�U�J�P�O �T�I�F�M�M�T�� �5�I�F �$�0�0�-���'�*�5 ������ 
�U�P�P�M�T �B�M�M�P�X �G�P�S �G�B�T�U �B�O�E �T�B�G�F �J�O�T�U�B�M�M�B�U�J�P�O �P�G �U�I�F �T�Z�T�U�F�N��

�5�I�F �$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N �J�T �B �D�P�N�Q�M�F�U�F�M�Z �Q�S�F���J�O�T�V�M�B�U�F�E �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�P�S �T�F�D�P�O�E�B�S�Z 
�S�F�G�S�J�H�F�S�B�O�U �D�J�S�D�V�J�U�T �S�V�O �X�J�U�I �X�B�U�F�S�
 �C�S�J�O�F�
 �P�S �(�M�Z�D�P�M �C�B�T�F�E �T�P�M�V�U�J�P�O�T��

�5�I�F �$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N �J�T �T�V�J�U�B�C�M�F �G�P�S �V�T�F �J�O �B�Q�Q�M�J�D�B�U�J�P�O�T �M�J�L�F��

Comfort Cooling Safe Cooling

•	 �"�J�S �D�P�O�E�J�U�J�P�O�J�O�H 
•	 �"�J�S�Q�P�S�U�T
•	 �"�Q�B�S�U�N�F�O�U�T
•	 �)�P�T�Q�J�U�B�M�T
•	 �*�O�E�V�T�U�S�J�B�M �C�V�J�M�E�J�O�H�T

•	 �%�B�U�B �D�F�O�U�F�S�T 
•	 �)�P�U�F�M�T
•	 Shopping centers
•	 Sports center / leisure center
•	 �6�O�J�W�F�S�T�J�U�J�F�T
•	 �#�B�O�L �� �Q�V�C�M�J�D �J�O�T�U�J�U�V�U�J�P�O�T
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2.2	 System Speci�cation

Medium COOL-FIT 2.0 COOL-FIT 2.0M

Materials1) Pipe �1�&������  �1�&������ 
Insulation �(�'���)�& �G�P�B�N�
 �I�B�M�P�H�F�O 

�G�S�F�F�
 �D�M�P�T�F�E���D�F�M�M
�1�*�3 �G�P�B�N�
 �I�B�M�P�H�F�O 
�G�S�F�F�
 �D�M�P�T�F�E���D�F�M�M

�0�V�U�F�S �K�B�D�L�F�UPipe �1�&�)�% �4�U�B�J�O�M�F�T�T �T�U�F�F�M ������������
Fitting �(�'���)�& �"�M�V�N�J�O�V�N �&�/ 

�"�8����������
�4�J�[�F �E�����%�/���� �r 

�E�������%�/������ �N�N  
�E�����%�/���� �r 
�E�������%�/������ �N�N  

�$�P�O�O�F�D�U�J�P�O �U�F�D�I�O�P��
logy

�&�M�F�D�U�S�P�G�V�T�J�P�O�&�M�F�D�U�S�P�G�V�T�J�P�O

�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F���
 ���� �C�B�S�
 �4�%�3 ���� ���� �C�B�S�
 �4�%�3 ����
�5�F�N�Q�F�S�B�U�V�S�FMedium �� �‹�$ �C�J�T ������ �‹�$ �� �‹�$ �C�J�T ������ �‹�$

�&�O�W�J�S�P�O�N�F�O�U�� �‹�$ �C�J�T ������ �‹�$ �� �‹�$ �C�J�T ������ �‹�$
Insulation �5�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z 

�O�����‹�$ 
�)�& �'�P�B�N 
�1�& �K�B�D�L�F�U �� �J�O�O�F�S �Q�J�Q�F 
�4�U�B�J�O�M�F�T�T �T�U�F�F�M �K�B�D�L�F�U

���������� �8���N�,
�������� �8���N�,

���������� �8���N�,
�������� �8���N�,
���� �8���N�,

�%�F�O�T�J�U�Z �È ���� �L�H���N�Ž �È ���� �L�H���N�Ž
�'�P�B�N �D�F�M�M �T�J�[�Fmax. Ø 0.5 mm max. Ø 0.5 mm
�/�P�N�J�O�B�M �U�I�J�D�L�O�F�T�T ���� �N�N ���� �N�N

Mechanical strength 
(from insulation)

�"�Y�J�B�M �T�I�F�B�S �T�U�S�F�O�H�U�I�È �������� �/���N�N�• �� ���
�� �/���N�N�•
�$�P�N�Q�S�F�T�T�J�W�F 
strength

�È ������ �/���N�N�• �È �������� �/���N�N�•

�$�P�M�P�V�S �0�V�U�F�S �K�B�D�L�F�U�#�M�B�D�L Metal
Weight 
�	�X�J�U�I�P�V�U �N�F�E�J�V�N�


�1�J�Q�F �E���� 1.14 kg/m ������ �L�H���N
Pipe d110 ������ �L�H���N ������ �L�H���N

�0�Y�Z�H�F�O �E�J�Ë�V�T�J�P�O �B�U 
�Ç ���‹�$

�*�4�0 ���������� �Ç ���������� �N�H���	�N�• �E�
�� �N�H���	�N�• �E�
 ��

�'�J�S�F �D�M�B�T�T�J�Ì�D�B�U�J�P�O 4) �&�/ �������������� 4 �& �# �r �T���
 �E��

1) �� �"�M�M �U�I�S�F�F �N�B�U�F�S�J�B�M�T �B�S�F 
�Ì�S�N�M�Z �C�P�O�E�F�E �U�P�H�F�U�I�F�S��

���
 �� �"�U ���� �‹ �$�
 �N�F�E�J�V�N �X�B�U�F�S�
 
�U�I�F �T�Q�F�D�J�Ì�F�E �W�B�M�V�F �J�T �W�B�M�J�E 
�G�P�S �B�M�M �T�Z�T�U�F�N �D�P�N�Q�P�O�F�O�U�T�
 
�X�J�U�I �U�I�F �F�Y�D�F�Q�U�J�P�O �P�G �U�I�F 
�C�V�U�U�F�S�Í�Z �W�B�M�W�F�T�
 �1�/���� 
applies to the nominal 
pressure.

���
 �� �1�J�Q�F �X�J�U�I �B �D�M�P�T�F�E �N�F�U�B�M 
�P�V�U�F�S �K�B�D�L�F�U

4)�� �"�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O �J�O 
chapter ����������
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Medium COOL-FIT 2.0 COOL-FIT 2.0M

�&�O�W�J�S�P�O�N�F�O�U�4�U�B�C�J�M�J�U�Z Moisture and 
�W�B�Q�P�S���U�J�H�I�U

Moisture and 
�W�B�Q�P�S���U�J�H�I�U

�0�[�P�O�F �%�F�Q�M�F�U�J�P�O 
Potential

�;�F�S�P �;�F�S�P

Standards and 
Guidelines

�&�/ �*�4�0 ���������� Plastic piping systems for industrial 
�B�Q�Q�M�J�D�B�U�J�P�O�T �r �Q�P�M�Z�C�V�U�F�O�F �	�1�#�
�
 �Q�P�M�Z�F�U�I�Z�M�F�O�F 
�	�1�&�
 �B�O�E �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �	�1�1�
 �r �T�Q�F�D�J�Ì�D�B�U�J�P�O�T 
for components and the piping system – 
metric series 

�*�4�0 �� �5�I�S�F�B�E�F�E �+�P�J�O�U�T

�&�/ �*�4�0 ����������
�&�/ �*�4�0 ����������
�&�/ �*�4�0 ����������  
�&�/ �*�4�0 ����������

Industrial valves  …
�r �#�B�M�M �W�B�M�W�F�T �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T
�r �#�V�U�U�F�S�Í�Z �W�B�M�W�F�T �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T
�r �#�B�D�L�Í�P�X �Q�S�P�U�F�D�U�J�P�O �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T
�r �%�J�B�Q�I�S�B�H�N �W�B�M�W�F �N�B�E�F �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T

�&�/ �*�4�0 ���������� Plastic piping and ducting systems – Plastic 
�Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �r �.�F�U�I�P�E �G�P�S �F�Y�Q�P�T�V�S�F �U�P 
�E�J�S�F�D�U �	�O�B�U�V�S�B�M�
 �X�F�B�U�I�F�S�J�O�H

�&�/ �*�4�0 �������������� �'�J�S�F �D�M�B�T�T�J�Ì�D�B�U�J�P�O �P�G �D�P�O�T�U�S�V�D�U�J�P�O �Q�S�P�E�V�D�U�T 
�B�O�E �C�V�J�M�E�J�O�H �F�M�F�N�F�O�U�T

2.3	 Technical Details

2.3.1	 COOL-FIT 2.0

COOL-FIT 2.0 pipe

�$�0�0�-���'�*�5 ������ �Q�J�Q�F �B�S�F �N�B�E�F �G�S�P�N �1�& �������� �5�I�F �I�J�H�I �F�Î�D�J�F�O�D�Z �(�'���)�& �I�B�S�E 
�G�P�B�N �J�O�T�V�M�B�U�J�P�O �F�Y�I�J�C�J�U�T �B �U�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z �O �P�G ���������� �8���N�,�� �5�I�F �Q�J�Q�F �B�S�F 
�Q�S�P�U�F�D�U�F�E �C�Z �B �J�N�Q�B�D�U �S�F�T�J�T�U�B�O�U �1�& �K�B�D�L�F�U��

�"�M�M �U�I�S�F�F �N�B�U�F�S�J�B�M�T �B�S�F �Ì�S�N�M�Z �C�P�O�E�F�E �J�O �P�S�E�F�S �U�P �F�O�T�V�S�F �H�P�P�E �J�O�T�V�M�B�U�J�P�O 
�Q�S�P�Q�F�S�U�J�F�T �B�O�E �M�P�X �U�I�F�S�N�B�M �F�Y�Q�B�O�T�J�P�O �P�S �D�P�O�U�S�B�D�U�J�P�O �G�P�S �U�I�F �T�Z�T�U�F�N�� 

�5�I�F �Q�J�Q�F �B�S�F �B�W�B�J�M�B�C�M�F �J�O �� �N �M�F�O�H�U�I�T��

Pipe 

d x e (mm)

Pipe 

di (mm)

Outer 
jacket
D x e1 (mm)

Free pipe 
ends 
(mm)

Weight

(kg/m)

Volume

(l/m)

Insulation 
thickness 
(mm)

Heat transfer
coe�cient (U)
(W/m K)

���� �Y ������ �������� ���� �Y �� ���� �������� 0.54 �������� 0.19

���� �Y ������ �������� ���� �Y �� 40 1.45 ��������  ���� ��������

���� �Y ������ �������� ���� �Y �� 44 �������� ��������  ���� ��������

���� �Y ������ 51.4 110 x 4 ���� �������� ��������  19.5 ��������

���� �Y ������ �������� ������ �Y �� 55 �������� ��������  ���� ��������

���� �Y ������ �������� 140 x 4 ���� 4.09 ��������  ���� ��������

110 x 10 90.0 ������ �Y �� ���� �������� ��������  ���� 0.44

������ �Y ������������������ ������ �Y �� ���� �������� ����������   ���� ��������

�E�� �/�P�N�J�O�B�M �P�V�U�F�S �E�J�B�N�F�U�F�S 
�P�G �U�I�F �1�& �Q�J�Q�F

di�� �/�P�N�J�O�B�M �J�O�T�J�E�F 
diameter of the pipe

�%�� �/�P�N�J�O�B�M �P�V�U�T�J�E�F 
diameter of the outer 
�1�& �K�B�D�L�F�U

�F�
 �F���� �/�P�N�J�O�B�M �X�B�M�M �U�I�J�D�L�O�F�T�T
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Design and Installation�$�0�0�-���'�*�5 ���������������.

COOL-FIT 2.0 �ttings

General

�5�I�F �N�F�E�J�B �Ì�U�U�J�O�H �B�O�E �J�O�T�V�M�B�U�J�P�O �V�T�F�E �G�P�S �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H�T �G�V�M�Ì�M�M �U�I�F �T�B�N�F �T�Q�F�D�J�Ì�D�B�U�J�P�O�T 
�B�T �U�I�F �$�0�0�-���'�*�5 ������ �Q�J�Q�F�� �5�I�F �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H�T �B�S�F �C�B�T�F�E �P�O �&�-�(�&�' �F�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H�T�
 
�X�I�J�D�I �I�B�W�F �C�F�F�O �J�O �V�T�F �T�V�D�D�F�T�T�G�V�M�M�Z �G�P�S �Z�F�B�S�T�� �5�I�F�Z �Q�S�P�W�J�E�F �B�O �F�B�T�Z �B�O�E �T�B�G�F �D�P�O�O�F�D�U�J�P�O��

�5�I�F �Q�S�F���J�O�T�V�M�B�U�F�E �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H�T �B�S�F �B�W�B�J�M�B�C�M�F �J�O �U�X�P �U�Z�Q�F�T��

Type A:

�&�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H �X�J�U�I �J�O�U�F�H�S�B�U�F�E �S�F�T�J�T�U�B�O�D�F �X�J�S�F�T �G�P�S 
�E�J�S�F�D�U �F�M�F�D�U�S�P�G�V�T�J�P�O �Q�J�Q�F���U�P���Ì�U�U�J�O�H �D�P�O�O�F�D�U�J�P�O�T��

Type B:

�4�Q�J�H�P�U �Ì�U�U�J�O�H �X�J�U�I �G�S�F�F �F�O�E�T �G�P�S �Q�J�Q�F���U�P���Ì�U�U�J�O�H �F�M�F�D�U�S�P�G�V�T�J�P�O 
�X�J�U�I �$�0�0�-���'�*�5 ������ �F�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H�T��

Usefull functions - Fittings type A:
Fusion indicators

�"�G�U�F�S �X�F�M�E�J�O�H�
 �D�I�F�D�L �X�I�F�U�I�F�S �U�I�F�S�F �J�T �X�F�B�S �U�P �U�I�F �G�V�T�J�P�O 
�J�O�E�J�D�B�U�P�S�T�� �"�G�U�F�S �U�I�F �X�F�M�E�J�O�H �Q�S�P�D�F�T�T�
 �U�I�F �J�O�E�J�D�B�U�P�S �Q�J�O 
�T�I�P�X�T �D�M�F�B�S�M�Z �U�I�B�U �F�O�F�S�H�Z �I�B�T �C�F�F�O �B�Q�Q�M�J�F�E �U�P �U�I�F �X�F�M�E�J�O�H 
�[�P�O�F�� 

Sealing lip 

�5�I�F �T�F�B�M�J�O�H �M�J�Q �D�B�O �C�F �V�T�F�E �U�P �D�I�F�D�L �X�I�F�U�I�F�S �U�I�F �J�O�T�V�M�B�U�J�P�O 
�I�B�T �C�F�F�O �Q�S�P�Q�F�S�M�Z �T�F�B�M�F�E�� �*�G �U�I�F�Z �C�V�M�H�F �B�G�U�F�S �U�I�F �Ì�U�U�J�O�H �I�B�T 
�C�F�F�O �Q�V�T�I�F�E �V�Q �U�P �U�I�F �F�O�E �T�U�P�Q �P�O �U�I�F �Q�J�Q�F�
 �U�I�F �J�O�T�U�B�M�M�B�U�J�P�O 
�J�T �D�P�S�S�F�D�U�� �#�Z �M�B�C�F�M�M�J�O�H �U�I�F �M�J�Q �F�O�E �P�O �U�I�F �Q�J�Q�F �B�O�Z �D�I�B�O�H�F�T 
�J�O �Q�P�T�J�U�J�P�O �P�G �U�I�F �Ì�U�U�J�O�H �D�B�O �C�F �N�P�O�J�U�P�S�F�E��

�'�P�S �E�J�S�F�D�U �Ì�U�U�J�O�H���U�P���Ì�U�U�J�O�H �P�S �Ì�U�U�J�O�H���U�P���W�B�M�W�F �D�P�O�O�F�D�U�J�P�O�T�
 
�U�I�F �T�F�B�M�J�O�H �M�J�Q �D�B�O �C�F �S�F�N�P�W�F�E �C�F�G�P�S�F�I�B�O�E �E�V�S�J�O�H �F�M�F�D�U�S�P��
�G�V�T�J�P�O �Ì�U�U�J�O�H��

�����‹ �F�M�C�P�X �B�T �B�O �F�Y�B�N�Q�M�F

�����‹ �F�M�C�P�X �B�T �B�O �F�Y�B�N�Q�M�F
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Label

�5�I�F �Ì�U�U�J�O�H�T �I�B�W�F �B�C�S�B�T�J�P�O���S�F�T�J�T�U�B�O�U �N�B�S�L�J�O�H��

Trace code

�3�F�M�F�W�B�O�U �Q�S�P�E�V�D�U �E�B�U�B �D�B�O �C�F �U�S�B�D�F�E �C�B�D�L �U�P �Q�S�P�E�V�D�U�J�P�O �W�J�B 
�U�S�B�D�F�B�C�J�M�J�U�Z �D�P�E�F�T��

Angle marking

�#�Z �N�B�S�L�J�O�H �U�I�F �F�O�E�T �P�G �U�I�F �Ì�U�U�J�O�H�T�
 �D�P�O�O�F�D�U�J�P�O�T �C�F�U�X�F�F�O 
�Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �D�B�O �C�F �P�Q�U�J�N�B�M�M�Z �B�M�J�H�O�F�E��

�"�M�M �5�Z�Q�F �" �Ì�U�U�J�O�H�T �G�F�B�U�V�S�F �B �E�P�N�F �T�V�S�S�P�V�O�E�J�O�H �U�I�F �X�F�M�E�J�O�H �D�P�O�O�F�D�U�P�S�T�� �*�U �U�P�Q�T �U�I�F �P�V�U�F�S 
�E�J�B�N�F�U�F�S �P�G �B �Ì�U�U�J�O�H�
 �U�I�V�T �J�O�D�S�F�B�T�F�T �U�I�F �U�P�U�B�M �I�F�J�H�I�U �	�)�
 �P�G �B �Ì�U�U�J�O�H �J�O �U�I�J�T �T�Q�F�D�J�Ì�D �T�F�D�U�J�P�O�� �5�I�F 
�P�V�U�F�S �E�J�B�N�F�U�F�S �P�G �B �Ì�U�U�J�O�H �	�%Ist�
 �J�T �T�M�J�H�I�U�M�Z �M�B�S�H�F�S �U�I�B�O �U�I�F �O�P�N�J�O�B�M �P�V�U�F�S �E�J�B�N�F�U�F�S �	�%�
 �P�G �U�I�F 
�T�Z�T�U�F�N�� �4�F�F �E�J�N�F�O�T�J�P�O �U�B�C�M�F �G�P�S �5�Z�Q�F �" �Ì�U�U�J�O�H�T��

d/D
[mm]

DIst

[mm]
H
[mm]

���������� ����   ����  
40/90 ����  99 
50/90 ����  105 
������������ ������   ������  
������������ ������   ������  
90/140 ������   154 
�������������� ������   ������  
��������������  ������  ������ 

Jointing

Pipe and Fitting

�5�Z�Q�F �" �Ì�U�U�J�O�H�T �I�B�W�F �J�O�U�F�H�S�B�U�F�E �S�F�T�J�T�U�B�O�D�F �X�J�S�F�T�
 �X�I�J�D�I �B�S�F �Q�V�U �V�O�E�F�S �F�M�F�D�U�S�J�D �D�V�S�S�F�O�U �E�V�S�J�O�H 
�U�I�F �X�F�M�E�J�O�H �P�Q�F�S�B�U�J�P�O �U�I�S�P�V�H�I �X�F�M�E�J�O�H �D�P�O�U�B�D�U�T �P�O �U�I�F �Ì�U�U�J�O�H�T�� �5�I�J�T �I�F�B�U�T �V�Q �U�I�F �J�O�T�J�E�F �P�G �U�I�F 
�Ì�U�U�J�O�H �B�O�E �C�P�O�E�T �U�I�F �N�F�M�U�J�O�H �[�P�O�F �X�J�U�I �U�I�F �Q�J�Q�F�� 

�5�Z�Q�F �# �Ì�U�U�J�O�H�T �G�F�B�U�V�S�F �O�P�O���J�O�T�V�M�B�U�F�E �T�Q�J�H�P�U �F�O�E�T��  �5�I�F�Z �B�S�F �D�P�O�O�F�D�U�F�E �X�J�U�I �F�M�F�D�U�S�P�G�V�T�J�P�O 
�D�P�V�Q�M�F�S �U�P �B �Q�J�Q�F �	�T�F�F �D�I�B�Q�U�F�S �C�F�M�P�X ���D�P�N�Q�P�O�F�O�U�T���
�� 

Fitting-to-�tting

�5�X�P �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H�T �B�S�F �V�T�V�B�M�M�Z �D�P�O�O�F�D�U�F�E �C�Z �V�T�J�O�H �B �Q�J�F�D�F �P�G �$�0�0�-���'�*�5 ������ �Q�J�Q�F �X�J�U�I 
�G�S�F�F �F�O�E�T �P�S �B �T�I�P�S�U �Q�J�F�D�F �P�G �F�D�P�'�*�5 �1�& �Q�J�Q�F �B�O�E �B�O �J�O�T�V�M�B�U�J�P�O �S�J�O�H �	�F���H�� �S�J�O�H �S�F�N�P�W�F�E �X�J�U�I �U�I�F 
�G�P�B�N �S�F�N�P�W�B�M �U�P�P�M�
�� �5�I�F �T�I�P�S�U�F�T�U �D�P�O�O�F�D�U�J�P�O �C�F�U�X�F�F�O �U�X�P �$�0�0�-���'�*�5 ������ �5�Z�Q�F �" �Ì�U�U�J�O�H�T �D�B�O �C�F 
�B�D�I�J�F�W�F�E �C�Z �D�V�U�U�J�O�H �P�Ë �U�I�F �T�F�B�M�J�O�H �M�J�Q�T �B�O�E �V�T�J�O�H �B �C�B�S�S�F�M �O�J�Q�Q�M�F �B�O�E �B�O �B�E�I�F�T�J�W�F �S�J�O�H �G�P�S �U�I�F 
vapor seal (see components). 

�5�X�P �$�0�0�-���'�*�5 ������ �5�Z�Q�F �# �Ì�U�U�J�O�H�T �D�B�O �C�F �K�P�J�O�F�E �V�T�J�O�H �B�O �F�M�F�D�U�S�P�G�V�T�J�P�O �D�P�V�Q�M�F�S �	�T�F�F 
components).

�5�I�F �D�P�O�O�F�D�U�J�P�O �P�G �B �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H �5�Z�Q�F �" �B�O�E �5�Z�Q�F �# �J�T �B�M�T�P �Q�P�T�T�J�C�M�F��

�E���%�� �/�P�N�J�O�B�M �J�O�O�F�S�� ��  �P�V�U�F�S 
�E�J�B�N�F�U�F�S �$�0�0�-���'�*�5 ������ 
System

�%Ist�� �&�Ë�F�D�U�J�W�F �P�V�U�F�S 
�E�J�B�N�F�U�F�S �Ì�U�U�J�O�H �5�Z�Q�F �"

�)�� �'�J�U�U�J�O�H �I�F�J�H�I�U �B�U 
�X�F�M�E�J�O�H �D�P�O�O�F�D�U�P�S 
section
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Design and Installation�$�0�0�-���'�*�5 ���������������.

Components

�'�J�U�U�J�O�H�T �D�B�O �C�F �D�P�O�O�F�D�U�F�E �U�P �F�J�U�I�F�S �Q�J�Q�F �P�S �P�U�I�F�S �Ì�U�U�J�O�H�T �V�T�J�O�H �U�I�F �Q�B�S�U�T �E�F�T�D�S�J�C�F�E �C�F�M�P�X�� 

COOL-FIT 2.0 Electrofusion coupler

�$�0�0�-���'�*�5 ������ �F�M�F�D�U�S�P�G�V�T�J�P�O �D�P�V�Q�M�F�S�T �B�S�F �V�T�F�E �U�P �D�P�O�O�F�D�U 
�Q�J�Q�F �B�O�E �D�P�N�Q�P�O�F�O�U�T �X�J�U�I �G�S�F�F �F�O�E�T �M�J�L�F �U�Z�Q�F �# �Ì�U�U�J�O�H�T�
 
�W�B�M�W�F�T �B�O�E �U�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T��

COOL-FIT 2.0 Elbows 45° and 90°

�	�3�F�G�F�S �U�P �c�(�F�O�F�S�B�M�o �D�I�B�Q�U�F�S �B�C�P�W�F�


COOL-FIT 2.0 T90 ° equal and COOL-FIT T90 ° reduced

�5�I�F �F�R�V�B�M �B�O�E �S�F�E�V�D�F�E �U�Z�Q�F �" �����‹ �U�F�F�T �I�B�W�F�
 �M�J�L�F �U�I�F 
�D�P�V�Q�M�F�S�
 �S�F�T�J�T�U�B�O�D�F �X�J�S�F�T �G�P�S �F�M�F�D�U�S�P�G�V�T�J�P�O�� �5�I�F �D�F�O�U�S�B�M 
�P�V�U�M�F�U�T �D�B�O �C�F �D�P�O�O�F�D�U�F�E �U�P �U�I�F �U�Z�Q�F �" �Ì�U�U�J�O�H�
 �T�P �B�M�M 
�D�P�N�C�J�O�B�U�J�P�O�T �B�S�F �Q�P�T�T�J�C�M�F�� 

�5�I�F �U�Z�Q�F �# �Ì�U�U�J�O�H�T �X�J�U�I �G�S�F�F �G�V�T�J�P�O �T�Q�J�H�P�U�T �D�B�O �C�F 
�D�P�O�O�F�D�U�F�E �U�P �B�M�M �U�Z�Q�F �" �Ì�U�U�J�O�H�T�� 

COOL-FIT 2.0 reducer

�5�I�F �$�0�0�-���'�*�5 ������ �S�F�E�V�D�F�S �D�B�O �C�F �V�T�F�E �U�P �S�F�E�V�D�F �U�I�F �Í�P�X �P�G 
�U�I�F �T�U�B�S�U�J�O�H �T�J�[�F �C�Z �V�Q �U�P �U�I�S�F�F �U�P �G�P�V�S �T�J�[�F�T �	�F���H�� �G�S�P�N �E������ 
�V�Q �U�P �E���� �P�S �G�S�P�N �E���� �V�Q �U�P �E�����
�� 

COOL-FIT 2.0 barrel nipple 

�$�0�0�-���'�*�5 ������ �C�B�S�S�F�M �O�J�Q�Q�M�F �T�F�S�W�F�T �B�T �B �D�P�N�Q�B�D�U �E�J�S�F�D�U 
�D�P�O�O�F�D�U�P�S �G�P�S �U�Z�Q�F �" �Ì�U�U�J�O�H�T��
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�$�0�0�-���'�*�5 ���������������.

Combination of T90° and Reducer 

�*�G �B �S�F�E�V�D�U�J�P�O �T�U�F�Q �T�I�P�V�M�E �C�F �E�P�O�F �B�G�U�F�S �U�I�F �C�S�B�O�D�I �P�G �B �5�����‹�
 �F�J�U�I�F�S �B �$�0�0�-���'�*�5 ������ �5�����‹ 
�S�F�E�V�D�F�E�
 �P�S �B �$�0�0�-���'�*�5 ������ �5�����‹ �S�F�E�V�D�F�E�� �F�R�V�B�M �D�P�O�O�F�D�U�F�E �U�P �B �S�F�E�V�D�F�S �T�I�P�V�M�E �C�F �V�T�F�E�� 

Run
Branch

40 50 63 75 90 110 140

���� X X X X X X X
40 X X �0 �0 �0 �0
50 X �0 �0 �0 �0
���� �— �— �— �—
���� �— �— �—
90 �— �—
110 �—

Accessories
Insulation for fusion contacts

�4�V�Q�Q�M�J�F�E �X�J�U�I �F�B�D�I �Ì�U�U�J�O�H�� �1�S�F�W�F�O�U �G�P�S�N�B�U�J�P�O �P�G �B �D�P�M�E 
�C�S�J�E�H�F �B�U �U�I�F �G�V�T�J�P�O �D�P�O�U�B�D�U�T�� �*�O�T�V�M�B�U�J�P�O �Q�B�S�U�T �D�B�O �B�M�T�P 
�T�F�S�W�F �B�T �B�O �J�O�E�J�D�B�U�P�S �U�I�B�U �B �D�P�O�O�F�D�U�J�P�O �I�B�T �C�F�F�O �X�F�M�E�F�E�� 
�	�*�O�T�U�B�M�M �J�O�T�V�M�B�U�J�P�O �B�G�U�F�S �X�F�M�E�J�O�H �U�P �T�I�P�X �U�I�B�U �U�I�F �X�F�M�E�J�O�H 
�I�B�T �C�F�F�O �D�P�N�Q�M�F�U�F�E���


Adhesive ring 

�8�J�U�I �B �D�P�N�Q�B�D�U �D�P�O�O�F�D�U�J�P�O �X�J�U�I �B �C�B�S�S�F�M �O�J�Q�Q�M�F �	�Ì�U��
�U�J�O�H���U�P���Ì�U�U�J�O�H�
�
 �U�I�J�T �B�E�I�F�T�J�W�F �S�J�O�H �J�T �V�T�F�E �U�P �F�O�T�V�S�F �U�I�B�U �U�I�F 
�D�P�O�O�F�D�U�J�P�O �J�T �X�B�U�F�S �B�O�E �W�B�Q�P�S �U�J�H�I�U �B�G�U�F�S �U�I�F �S�F�N�P�W�B�M �P�G �U�I�F 
sealing lip.

Cement

�'�P�S �G�S�P�O�U�B�M �C�P�O�E�J�O�H �P�G �U�I�F �J�O�T�V�M�B�U�J�P�O�T �P�G �U�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T 
�B�O�E �Í�F�Y�J�C�M�F �I�P�T�F�T

Adhesive tape

�0�Q�U�J�P�O�B�M �G�P�S �D�P�W�F�S�J�O�H �I�B�O�E���D�V�U �G�B�D�F�T��

Y-Cable kit for COOL-FIT Fixpoints

�$�V�U�T �U�I�F �X�F�M�E�J�O�H �U�J�N�F �C�Z ������ �B�O�E �J�O�D�M�V�E�F�T �U�I�F �S�F�R�V�J�S�F�E 
�X�F�M�E�J�O�H �B�E�B�Q�U�F�S�T�� 

�"�S�U�J�D�M�F �O�P���� ������ ������ ��������

�9�� �5�����‹�� �F�R�V�B�M �� �S�F�E�V�D�F�S
�0�� �5�����‹�� �S�F�E�V�D�F�E �� �S�F�E�V�D�F�S
�—�� �5�����‹�� �S�F�E�V�D�F�E
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Design and Installation�$�0�0�-���'�*�5 ���������������.

COOL-FIT 2.0 valves
�$�0�0�-���'�*�5 ������ �W�B�M�W�F�T �B�S�F �C�B�T�F�E �P�O �(�' �4�U�B�O�E�B�S�E �Q�M�B�T�U�J�D 
�W�B�M�W�F�T�� �5�I�F �W�B�M�W�F�T �B�S�F �T�V�Q�Q�M�J�F�E �J�O�D�M�V�E�J�O�H �(�'���)�& �J�O�T�V�M�B�U�J�P�O 
�T�I�F�M�M�T �X�J�U�I �B �Q�S�P�U�F�D�U�J�W�F �1�& �K�B�D�L�F�U�� �5�I�F �T�F�B�M�J�O�H �G�B�D�F�T 
�C�F�U�X�F�F�O �U�I�F �T�I�F�M�M�T �B�O�E �U�I�F �W�B�M�W�F �B�S�F �W�B�Q�P�S �U�J�H�I�U �C�Z �U�I�F�J�S 
�E�F�T�J�H�O�� �/�P �B�E�E�J�U�J�P�O�B�M �U�B�Q�F �P�S �T�F�B�M�B�O�U �J�T �S�F�R�V�J�S�F�E��

�3�F�M�F�B�T�B�C�M�F �Q�M�B�T�U�J�D �C�B�O�E�T �G�P�S �T�J�[�F�T �E�����%�/���� �r �E�����%�/���� �B�O�E 
�N�F�U�B�M �T�U�S�B�Q�T �X�J�U�I �U�F�O�T�J�P�O �M�P�D�L�T �G�P�S �T�J�[�F�T �E�����%�/���� �r 
�E�������%�/������ �Q�F�S�N�J�U �U�I�F �Q�S�F���J�O�T�V�M�B�U�F�E �T�I�F�M�M�T �U�P �C�F �Ì�U�U�F�E �U�P 
�B�O�E �S�F�N�P�W�F�E �G�S�P�N �U�I�F �W�B�M�W�F�T �F�B�T�J�M�Z�
 �B�M�M�P�X�J�O�H �F�B�T�Z 
maintenance. 

�5�I�F �J�O�T�V�M�B�U�F�E �C�B�M�M �W�B�M�W�F �J�O �1�7�$���6 �J�T �B�W�B�J�M�B�C�M�F �J�O �T�J�[�F�T �E�����%�/���� �r �E�����%�/�����
 �B�O�E �U�I�F �C�V�U�U�F�S�Í�Z 
�W�B�M�W�F �J�O �T�J�[�F�T �E�������%�/������ �r �E�������%�/�������� �.�B�O�V�B�M �W�F�S�T�J�P�O�T �P�S �T�V�D�I �*�4�0 �������� �J�O�U�F�S�G�B�D�F �B�S�F 
�B�W�B�J�M�B�C�M�F�� �5�I�F �J�O�U�F�S�G�B�D�F �J�T �T�V�J�U�B�C�M�F �G�P�S �F�M�F�D�U�S�J�D �B�D�U�V�B�U�P�S�T �G�S�P�N �(�' �B�T �X�F�M�M �B�T �G�P�S ��rd party 
actuators.

Interfaces:

�'���� �B�O�E �'���� �G�P�S �C�B�M�M �W�B�M�W�F�T �E�����%�/���� �r �E�����%�/����

�'���� �G�P�S �B�M�M �C�B�M�M�� �B�O�E �C�V�U�U�F�S�Í�Z �W�B�M�W�F�T �E�����%�/���� �r �E�����%�/����

COOL-FIT 2.0 transition �ttings, �ange connectors
�5�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T �B�O�E �Í�B�O�H�F �D�P�O�O�F�D�U�P�S�T �F�O�B�C�M�F 
�D�P�O�O�F�D�U�J�P�O�T �U�P �E�J�Ë�F�S�F�O�U �T�Z�T�U�F�N�T �J�O �F�J�U�I�F�S �N�F�U�B�M �P�S �Q�M�B�T�U�J�D�
 
�T�V�D�I �B�T �U�I�F �(�F�P�S�H �'�J�T�D�I�F�S �T�Z�T�U�F�N�T �J�'�*�5 �P�S �4�B�O�J�Q�F�Y �.�5�� �"�M�M 
�M�J�T�U�F�E �D�P�N�Q�P�O�F�O�U�T �B�S�F �T�V�Q�Q�M�J�F�E �X�J�U�I �J�O�T�V�M�B�U�J�P�O �J�O �/�#�3 
�G�P�B�N��

Thread type/connector/
pitch�circle

Size Material Thread type/connector/
pitch circle

�5�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T �G�P�S �N�F�U�B�M���E���� �r �E����
� �̃o �r �� �™�o

�1�& �r �T�U�B�J�O�M�F�T�T 
steel
�1�& �r �C�S�B�T�T

�.�B�M�F �U�I�S�F�B�E �	�3�
�

�'�F�N�B�M�F �U�I�S�F�B�E �	�3�Q�
�

�-�P�P�T�F �V�O�J�P�O �O�V�U �	�(�


�5�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T �U�P �J�'�*�5 �P�S 
�4�B�O�J�Q�F�Y �.�5��

�E���� 
���o

Stainless steel
�#�S�B�T�T

�J�'�*�5�
 �4�B�O�J�Q�F�Y �.�5

�6�O�J�P�O �Q�M�B�T�U�J�D �� �Q�M�B�T�U�J�D���E���� �r �E������
���o �r �� �o

�1�& �r �1�&�
 
�1�& �r �"�#�4

Welding spigots
�$�F�N�F�O�U�J�O�H �T�P�D�L�F�U

�"�E�B�Q�U�P�S �V�O�J�P�O �U�P �N�F�U�B�M���E���� �r �E����
���o �r �� �o

�1�& �r �T�U�B�J�O�M�F�T�T 
Steel

�*�O�U�F�S�O�B�M �U�I�S�F�B�E �	�3�Q�
�

�&�Y�U�F�S�O�B�M �U�I�S�F�B�E �	�3�


�'�M�B�O�H�F �K�P�J�O�U�T���� �E���� �r �E������ �1�& �#�P�M�U �D�J�S�D�M�F �1�/ ����������

�� �� �/�#�3 �G�P�B�N �J�O�T�V�M�B�U�J�P�O 
**	 Insulation half shells 

similar to valve insulations
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�$�0�0�-���'�*�5 ���������������.

COOL-FIT 2.0 �ex hoses
�5�I�F �Í�F�Y�J�C�M�F �I�P�T�F�T �J�O �&�1�%�. �Q�F�S�N�J�U �N�P�C�J�M�F �B�D�D�F�T�T �U�P �E�F�W�J�D�F�T 
�T�V�D�I �B�T �G�B�O�D�P�J�M�T�
 �D�P�N�Q�F�O�T�B�U�J�O�H �G�P�S �F�Y�Q�B�O�T�J�P�O �P�S �D�P�O�U�S�B�D��
�U�J�P�O �X�J�U�I�J�O �U�I�F �T�Z�T�U�F�N�� �5�I�F �U�F�B�S���S�F�T�J�T�U�B�O�U �Q�S�P�U�F�D�U�J�W�F �U�J�T�T�V�F 
�K�B�D�L�F�U �B�O�E �/�#�3 �J�O�T�V�M�B�U�J�P�O �	�����N�N�
 �O�����‹�$ �Ç ���������� �8���N�,�
 
ensure the temperature of the cooling medium remains 
�V�O�D�I�B�O�H�F�E�� �7�F�S�T�B�U�J�M�F �D�P�O�O�F�D�U�J�W�J�U�Z �P�Q�U�J�P�O�T �N�F�B�O �U�I�B�U �T�Z�T�U�F�N 
�D�P�O�O�F�D�U�J�P�O �J�T �F�O�T�V�S�F�E��  
�( �U�I�S�F�B�E �	�F�Y�U�F�S�O�B�M �U�I�S�F�B�E �� �M�P�P�T�F �O�V�U�


d

(mm)

DN 

(mm)

Thread Length

(mm)

Max. compen-
sation �L 
(mm)

Rmin (min. 
bending radius)
(mm)

���� ���� �™�o 1000 ������ ����
���� ���� ���o 1000 ������ 90
40 ���� �� �—�o 1000 ������ ������
50 40 �� � �̃o 1500 ������ 155

COOL-FIT 2.0 Installation �ttings type 313
�*�O�T�U�B�M�M�B�U�J�P�O �Ì�U�U�J�O�H�T �B�S�F �V�T�F�E �U�P �J�O�T�U�B�M�M �W�B�S�J�P�V�T �U�Z�Q�F�T �P�G 
sensors to the system. Pressure or temperature sensors 
�D�B�O �C�F �D�P�O�O�F�D�U�F�E �V�T�J�O�H �U�I�F �˜ ���P�S �™�� �3�Q �G�F�N�B�M�F �U�I�S�F�B�E��

�5�I�F �J�O�T�V�M�B�U�J�P�O �J�T �D�P�N�Q�S�J�T�F�E �P�G �I�J�H�I�M�Z �F�Î�D�J�F�O�U �(�'���)�& �G�P�B�N 
�X�J�U�I �F�Y�D�F�M�M�F�O�U �J�O�T�V�M�B�U�J�O�H �D�B�Q�B�C�J�M�J�U�J�F�T��

2.3.2	 COOL-FIT 2.0M

COOL-FIT 2.0M pipe
�$�0�0�-���'�*�5 �������. �J�O�O�F�S �Q�J�Q�F �B�S�F �N�B�E�F �G�S�P�N �1�&�������� �5�I�F �1�*�3 
foam insulation has a thermal conductivity �O of  
���������� �8���N�,�� �5�I�F �Q�J�Q�F �B�S�F �Q�S�P�U�F�D�U�F�E �C�Z �B �Ì�S�F �M�P�B�E �S�F�E�V�D�J�O�H 
�T�U�F�F�M �K�B�D�L�F�U��

�"�M�M �U�I�S�F�F �N�B�U�F�S�J�B�M�T �B�S�F �Ì�S�N�M�Z �C�P�O�E�F�E �J�O �P�S�E�F�S �U�P �F�O�T�V�S�F 
�H�P�P�E �J�O�T�V�M�B�U�J�P�O �Q�S�P�Q�F�S�U�J�F�T �B�O�E �M�P�X �U�I�F�S�N�B�M �F�Y�Q�B�O�T�J�P�O �P�S 
contraction for the system. 

�5�I�F �Q�J�Q�F �B�S�F �B�W�B�J�M�B�C�M�F �J�O �� �N �M�F�O�H�U�I�T��

Inner Pipe 
d x e

(mm)

Inner Pipe  
di

(mm)

Outer jacket 
stainless steel 
d x e1
(mm)

Weight

(kg/m)

Volume

(l/m)

Insulation 
thickness

(mm)

Heat transfer 
coe�cient (U)

(W/m K)

���� �Y ������ �������� ���� �Y ������ �������� 0.54 ���� ��������

���� �Y ������ �������� ���� �Y ������ 0.9 ��������  �������� 0.19

���� �Y ������ �������� ���� �Y ������ �������� ��������  19.5 ��������

���� �Y ������ 51.4 ������ �Y ������ �������� ��������  ���� ��������

���� �Y ������ �������� ������ �Y ������ �������� ��������  �������� ��������

���� �Y ������ �������� ������ �Y ������ �������� ��������  �������� ��������

110 x 10 90.0 ������ �Y ������ �������� ��������  �������� 0.40

�E�� ���/�P�N�J�O�B�M �P�V�U�F�S 
�E�J�B�N�F�U�F�S �P�G �U�I�F �1�& �Q�J�Q�F

di�� �/�P�N�J�O�B�M �J�O�T�J�E�F 
diameter of the pipe

�%�� �/�P�N�J�O�B�M �P�V�U�T�J�E�F 
diameter of the outer 
�1�& �K�B�D�L�F�U

�F�
 �F���� �/�P�N�J�O�B�M �X�B�M�M �U�I�J�D�L�O�F�T�T
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Design and Installation�$�0�0�-���'�*�5 ���������������.

COOL-FIT 2.0M �ttings

�5�I�F �Q�J�Q�F �N�B�U�F�S�J�B�M �G�P�S �$�0�0�-���'�*�5 �������. �Ì�U�U�J�O�H�T�
 �U�I�F �J�O�T�V�M�B�U�J�P�O �J�O �I�J�H�I���F�Î�D�J�F�O�D�Z �	�)�&�
 �I�B�S�E �G�P�B�N�
 
�U�I�F �1�6�3 �Q�S�P�U�F�D�U�J�W�F �K�B�D�L�F�U �B�O�E �U�I�F �T�V�Q�Q�M�F�N�F�O�U�B�S�Z �N�F�U�B�M �I�B�M�G���T�I�F�M�M�T �B�S�F �G�V�M�M�Z �D�P�N�Q�B�U�J�C�M�F �X�J�U�I 
�U�I�F �S�F�T�Q�F�D�U�J�W�F �$�0�0�-���'�*�5 �������. �Q�J�Q�F �B�O�E �N�F�F�U �U�I�F �T�B�N�F �T�Q�F�D�J�Ì�D�B�U�J�P�O�T��

�$�0�0�-���'�*�5 �������. �Ì�U�U�J�O�H�T �I�B�W�F �B�O �J�O�U�F�H�S�B�U�F�E �T�F�B�M�J�O�H �M�J�Q �X�I�J�D�I �F�O�T�V�S�F�T �X�B�U�F�S �B�O�E �W�B�Q�P�S �U�J�H�I�U 
�D�P�O�O�F�D�U�J�P�O�� �5�I�F �Ì�U�U�J�O�H�T �I�B�W�F �I�B�M�G���T�I�F�M�M�T �B�O�E �Q�J�Q�F �D�M�B�N�Q�T �J�O �N�F�U�B�M�
 �B�O�E �B�S�F �U�I�V�T �T�V�J�U�B�C�M�F �G�P�S 
�I�J�H�I�F�S �Ì�S�F �D�M�B�T�T�J�Ì�D�B�U�J�P�O�T��

COOL-FIT 2.0M coupler COOL-FIT 2.0M elbow 90 ° COOL-FIT 2.0M T 90 ° equal

2.3.3	 COOL-FIT tools
Electrofusion Machines

�&�M�F�D�U�S�P�G�V�T�J�P�O �N�B�D�I�J�O�F�T �B�S�F �S�F�R�V�J�S�F�E �U�P �K�P�J�O �$�0�0�-���'�*�5 ������ 
�D�P�N�Q�P�O�F�O�U�T�� �5�I�F �S�B�O�H�F �J�O�D�M�V�E�F�T �E�F�E�J�D�B�U�F�E �B�O�E 
�N�V�M�U�J�Q�V�S�Q�P�T�F �F�M�F�D�U�S�P�G�V�T�J�P�O �N�B�D�I�J�O�F�T �X�I�J�D�I �B�S�F �S�F�M�J�B�C�M�F 
and easy to use.

�(�' �S�F�D�P�N�N�F�O�E�T�� �.�4�"���4�F�S�J�F�T �F�M�F�D�U�S�P�G�V�T�J�P�O �N�B�D�I�J�O�F�T��

Foam removal tool
�5�I�F �G�P�B�N �S�F�N�P�W�B�M �U�P�P�M �J�T �V�T�F�E �U�P �Q�S�F�Q�B�S�F �$�0�0�-���'�*�5 ������ �Q�J�Q�F 
�G�P�S �F�M�F�D�U�S�P�G�V�T�J�P�O�� �5�I�F �U�P�P�M �S�F�N�P�W�F�T �U�I�F �G�P�B�N �B�O�E �D�V�U�T �P�V�U�F�S 
�K�B�D�L�F�U�
 �B�O�E �B�M�T�P �Q�F�F�M�T �U�I�F �T�V�S�G�B�D�F �P�G �U�I�F �J�O�O�F�S �Q�J�Q�F�� �"�O�Z 
�P�Y�J�E�F �M�B�Z�F�S �Q�S�F�T�F�O�U �J�T �S�F�N�P�W�F�E �X�I�F�O �U�I�F �X�F�M�E�J�O�H �[�P�O�F �J�T 
treated.
�5�I�F �U�P�P�M �J�T �B�W�B�J�M�B�C�M�F �J�O �U�X�P �W�F�S�T�J�P�O�T��
���� �G�P�S �T�J�[�F�T �E���� �r �E�����
 ���� �G�P�S �T�J�[�F�T �E������ �r �E��������

Clamping tool

�5�I�F �G�V�T�J�P�O �Q�S�P�D�F�T�T �H�J�W�F�T �S�J�T�F �U�P �G�P�S�D�F�T �U�I�B�U �D�B�O �Q�V�M�M �U�I�F 
�Q�J�Q�F �P�V�U �P�G �U�I�F �D�P�V�Q�M�F�S�� �5�I�F�S�F�G�P�S�F �J�U �J�T �S�F�D�P�N�N�F�O�E�F�E �U�I�B�U 
�U�I�F �B�T�T�F�N�C�M�Z �T�I�P�V�M�E �C�F �Ì�U�U�F�E �X�J�U�I �$�0�0�-���'�*�5 �J�O�T�U�B�M�M�B�U�J�P�O 
�D�M�B�N�Q�T�� �5�I�J�T �Q�S�F�W�F�O�U�T �N�P�W�F�N�F�O�U �E�V�S�J�O�H �U�I�F �X�F�M�E�J�O�H�� �B�O�E 
�D�P�P�M���E�P�X�O �Q�S�P�D�F�T�T�� 

�5�I�F �D�F�O�U�S�B�M �I�J�O�H�F �B�M�M�P�X�T �U�I�F �V�T�F �P�G �U�I�F �D�M�B�N�Q�T �P�O �F�M�C�P�X�T 
�B�O�E �S�F�E�V�D�F�S�T�� �%�F�Q�F�O�E�J�O�H �P�O �U�I�F �M�F�O�H�U�I �P�G �U�I�F �Q�J�Q�F�
 �� �P�S �� �P�G 
�U�I�F �H�M�B�T�T���S�F�J�O�G�P�S�D�F�E �Q�M�B�T�U�J�D �I�P�M�E�F�S�T �D�B�O �C�F �V�T�F�E�� �5�I�F 
�M�J�O�L�B�H�F �J�T �N�B�E�F �P�G �H�B�M�W�B�O�J�[�F�E �T�U�F�F�M�� �5�F�O�T�J�P�O �C�B�O�E�T �B�S�F 
�J�O�D�M�V�E�F�E �B�O�E �B �5���B�E�B�Q�U�F�S �J�T �P�Q�U�J�P�O�B�M �B�W�B�J�M�B�C�M�F��
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�$�0�0�-���'�*�5 ���������������.

2.4	 Dimensioning and design
�5�I�F �G�P�M�M�P�X�J�O�H �T�F�D�U�J�P�O �E�F�T�D�S�J�C�F�T �P�O�M�Z �U�I�F �$�0�0�-���'�*�5 �T�Q�F�D�J�Ì�D �Q�M�B�O�O�J�O�H �G�V�O�E�B�N�F�O�U�B�M�T�� �'�P�S 
prevailing information see general GF planning fundamentals. 

2.4.1	 General information about the dimensioning and installation of 
plastic piping

�1�M�B�T�U�J�D�T �I�B�W�F �E�J�Ë�F�S�F�O�U �Q�I�Z�T�J�D�B�M �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T �U�P �N�F�U�B�M�T�� �8�I�F�O �E�F�T�J�H�O�J�O�H �B�O�E �J�O�T�U�B�M�M�J�O�H 
�U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �U�I�J�T �O�F�F�E�T �U�P �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U�� �"�M�U�I�P�V�H�I �1�& �B�O�E �$�0�0�-���'�*�5 
������ �B�S�F �W�F�S�Z �S�P�C�V�T�U �T�Z�T�U�F�N�T�
 �D�B�S�F �T�I�P�V�M�E �C�F �U�B�L�F�O �U�P �B�W�P�J�E �E�B�N�B�H�F �E�V�S�J�O�H �I�B�O�E�M�J�O�H �B�O�E 
transportation. 

�'�P�S �P�W�F�S ���� �Z�F�B�S�T�
 �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �E�F�W�F�M�P�Q�F�E �B�O�E �T�P�M�E �B �W�B�S�J�F�U�Z �P�G �Q�M�B�T�U�J�D �Q�J�Q�J�O�H 
�T�Z�T�U�F�N�T �X�I�J�D�I �B�S�F �T�V�C�K�F�D�U�F�E �U�P �W�F�S�Z �S�J�H�P�S�P�V�T �E�F�N�B�O�E�T�
 �T�V�D�I �B�T �P�Q�U�J�N�J�[�F�E �J�O�T�V�M�B�U�J�P�O 
�Q�S�P�Q�F�S�U�J�F�T �J�O �D�P�P�M�J�O�H �B�Q�Q�M�J�D�B�U�J�P�O�T�� �&�Y�Q�F�S�J�F�O�D�F �I�B�T �T�I�P�X�O �U�I�B�U �Q�M�B�T�U�J�D �Q�S�P�W�J�E�F�T �B�O �F�D�P�O�P�N�J�D�B�M 
�B�O�E �S�F�M�J�B�C�M�F �B�M�U�F�S�O�B�U�J�W�F �U�P �N�F�U�B�M �X�I�F�O �E�F�T�J�H�O�F�S�T �B�O�E �J�O�T�U�B�M�M�F�S�T �U�B�L�F �B�D�D�P�V�O�U �P�G �U�I�F 
recommendations in the technical documentation. In the professional production of plastic 
�Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �G�P�S �F�Y�B�N�Q�M�F�
 �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�V�T�U �C�F �B�C�M�F �U�P �N�P�W�F �U�P �B�D�D�P�N�N�P�E�B�U�F �D�I�B�O�H�F�T 
�J�O �M�F�O�H�U�I �D�B�V�T�F�E �C�Z �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �Q�S�F�T�T�V�S�F �D�I�B�O�H�F�T�� �5�P �B�M�M�P�X �G�P�S �U�I�F�T�F �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I�
 
the use of pipe holders that permit this movement is vital. 

�5�I�F �G�P�M�M�P�X�J�O�H �U�F�D�I�O�J�D�B�M �J�O�G�P�S�N�B�U�J�P�O �D�P�O�U�B�J�O�T �U�I�F �C�B�T�J�D �J�O�G�P�S�N�B�U�J�P�O �O�F�F�E�F�E �U�P �F�O�T�V�S�F �B�O 
�F�D�P�O�P�N�J�D�B�M �B�O�E �U�S�P�V�C�M�F���G�S�F�F �J�O�T�U�B�M�M�B�U�J�P�O�� �)�P�X�F�W�F�S�
 �U�I�J�T �D�I�B�Q�U�F�S �E�P�F�T �O�P�U �D�P�O�U�B�J�O �B�M�M �P�G �U�I�F 
�E�F�U�B�J�M�T�� �'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O�
 �P�S �J�G �Z�P�V �I�B�W�F �T�Q�F�D�J�Ì�D �R�V�F�T�U�J�P�O�T�
 �Q�M�F�B�T�F �D�B�M�M �Z�P�V�S �M�P�D�B�M �(�' 
�1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F�� �"�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O �J�T �B�W�B�J�M�B�C�M�F �P�O �U�I�F �P�Î�D�J�B�M �(�' �1�J�Q�J�O�H 
�4�Z�T�U�F�N�T �X�F�C�T�J�U�F��

2.4.2	 COOL-FIT 2.0 pressure-temperature diagram

�5�I�F �Q�S�F�T�T�V�S�F �S�F�T�J�T�U�B�O�D�F �G�P�S �U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�J�Q�F �G�P�S �X�B�U�F�S �J�T �B�M�X�B�Z�T �T�Q�F�D�J�Ì�F�E �B�U ������ �‹�$�� �"�U 
�I�J�H�I�F�S �U�F�N�Q�F�S�B�U�V�S�F�T �B�M�M�P�X�B�O�D�F �N�V�T�U �C�F �N�B�E�F �G�P�S �B �M�P�X�F�S �N�B�Y�J�N�V�N �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F��

�5�I�F �H�S�B�Q�I �T�I�P�X�T �U�I�F �N�B�Y�J�N�V�N �Q�F�S�N�J�T�T�J�C�M�F �Q�S�F�T�T�V�S�F �G�P�S �$�0�0�-���'�*�5 ������ �Q�J�Q�F�
 �Ì�U�U�J�O�H�T �B�O�E 
�W�B�M�W�F�T �B�U �W�B�S�J�P�V�T �U�F�N�Q�F�S�B�U�V�S�F�T�
 �V�Q �U�P �U�I�F �N�B�Y�J�N�V�N �Q�F�S�N�J�T�T�J�C�M�F �N�F�E�J�B �U�F�N�Q�F�S�B�U�V�S�F �P�G 
�������{�‹�$�� �5�I�F �U�B�C�M�F �J�T �C�B�T�F�E �P�O �B�O �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F �P�G ������ �‹�$�� �" �T�B�G�F�U�Z �G�B�D�U�P�S �P�G ������ �B�O�E �B 
�N�J�O�J�N�V�N �M�J�G�F�T�Q�B�O �P�G ���� �Z�F�B�S�T �I�B�W�F �C�F�F�O �B�M�M�P�X�F�E �G�P�S �J�O �B�M�M �D�B�M�D�V�M�B�U�J�P�O�T�� 

�5�I�F �W�B�M�V�F�T �H�J�W�F�O �J�O �U�I�J�T �D�I�B�Q�U�F�S �B�Q�Q�M�Z �U�P �C�P�U�I �$�0�0�-���'�*�5 ������ �B�O�E �$�0�0�-���'�*�5 �������.��
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Pressure/temperature limits for COOL-FIT 2.0 �ttings, pipe, valves – water 
coolant

�-�J�N�J�U�T �G�P�S �$�0�0�-���'�*�5 �������� �������Z�F�B�S �W�B�M�V�F�T �B�M�M�P�X�J�O�H �G�P�S �U�I�F �T�B�G�F�U�Z �G�B�D�U�P�S �	�X�J�U�I �X�B�U�F�S �B�T �U�I�F 
coolant).

�5�I�F �C�V�U�U�F�S�Í�Z �W�B�M�W�F�T �V�T�F�E �G�P�S �U�I�F �$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N �F�Y�I�J�C�J�U �M�P�X�F�S �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F 
�S�B�U�J�O�H�T �U�I�B�O �U�I�F �S�F�T�U �P�G �U�I�F �D�P�N�Q�P�O�F�O�U�T�� �*�G �W�B�M�W�F�T �B�S�F �V�T�F�E�
 �J�U �J�T �O�F�D�F�T�T�B�S�Z �U�P �S�F�G�F�S �U�P �U�I�F �E�B�U�B 
�J�O �U�I�F �E�J�B�H�S�B�N �B�C�P�W�F��

In�uence of secondary refrigerants with antifreeze additives

�"�U �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�T �C�F�M�P�X �� �‹�$�
 �B�O�U�J�G�S�F�F�[�F �N�V�T�U �C�F �V�T�F�E �J�O �U�I�F �X�B�U�F�S �U�P �Q�S�F�W�F�O�U �J�U �G�S�P�N 
�G�S�F�F�[�J�O�H �E�V�S�J�O�H �B �Q�M�B�O�U �T�I�V�U���E�P�X�O�� 

�$�0�0�-���'�*�5 ������ �J�T �H�F�O�F�S�B�M�M�Z �S�F�T�J�T�U�B�O�U �U�P �T�F�D�P�O�E�B�S�Z �D�P�P�M�B�O�U�T �T�V�D�I �B�T �H�M�Z�D�P�M �B�O�E �C�S�J�O�F�T�� �'�P�S �T�P�N�F 
secondary coolants a reduction factor is necessary depending on the type and mixing ratio. 
�5�I�F �Q�F�S�N�J�T�T�J�C�M�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F �J�T �D�P�S�S�F�D�U�F�E �E�P�X�O�X�B�S�E�T �G�S�P�N �U�I�F �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F 
�D�V�S�W�F �G�P�S �X�B�U�F�S��

Reduction factors1

Inorganic salt solutions		  F = 1
�0�S�H�B�O�J�D �T�B�M�U �T�P�M�V�U�J�P�O�T�� �� �' �� ��
�(�M�Z�D�P�M �T�P�M�V�U�J�P�O�T �	�N�B�Y�� ���� ���
�� �' �� ������

�'�P�S �U�I�F �D�B�M�D�V�M�B�U�J�P�O�
 �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B �J�T �V�T�F�E��

PAF =
Pw

AF
P�"�'�� �� �1�F�S�N�J�T�T�J�C�M�F �Q�S�F�T�T�V�S�F �X�J�U�I �S�F�E�V�D�U�J�P�O �G�B�D�U�P�S
PW�� �� �1�F�S�N�J�T�T�J�C�M�F �Q�S�F�T�T�V�S�F �G�P�S �X�B�U�F�S
�"�'�� �� �3�F�E�V�D�U�J�P�O �G�B�D�U�P�S

�1 �� �"�M�M�P�X�B�C�M�F �Q�S�F�T�T�V�S�F �	�C�B�S�
 �Q�T�J�

�5 �� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�

�$ �� �4�B�G�F�U�Z �G�B�D�U�P�S

1 �� �W�B�M�J�E �G�P�S �N�B�U�F�S�J�B�M�T �)�%���1�&�
 
�&�1�%�.�
 �1�7�$���6�
 �N�F�U�B�M�T
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Glycol solutions

�$�0�0�-���'�*�5 ���������������. �D�B�O �C�F �V�T�F�E �X�J�U�I �H�M�Z�D�P�M �T�P�M�V�U�J�P�O�T �X�J�U�I �D�P�O�D�F�O�U�S�B�U�J�P�O�T �V�Q �U�P �������� �5�I�F 
�D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �P�G �$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N�T �J�T �T�V�J�U�B�C�M�F �G�P�S �U�I�F �G�P�M�M�P�X�J�O�H �B�O�U�J�G�S�F�F�[�F �U�Z�Q�F�T�� 

Brand name Hersteller Typ

�"�O�U�J�G�S�P�H�F�O �/ �$�M�B�S�J�B�O�U �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M
�"�O�U�J�G�S�P�H�F�O �- �$�M�B�S�J�B�O�U Propylene glycol
�4�I�P�X�C�S�J�O�F �#�M�V�F �4�I�P�X�B 
�T�U�B�O�E�B�S�E �&�( �C�S�J�O�F

�4�I�P�X�B �#�S�J�O�F �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M

�4�I�P�X�C�S�J�O�F �#�M�V�F �4�I�P�X�B �U�S�J�B�M 
�&�$ �C�S�J�O�F

�4�I�P�X�B �#�S�J�O�F �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M

�5�Z�G�P�D�P�S �- �5�Z�G�P Propylene glycol
�5�Z�G�P�D�P�S �5�Z�G�P �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M
�%�0�8�'�3�0�4�5 �%�0�8 Propylene glycol
�;�Z�U�S�F�D �'�$ �"�S�U�F�D�P Propylene glycol
�;�Z�U�S�F�D �-�$ �"�S�U�F�D�P Propylene glycol
�;�Z�U�S�F�D �.�$ �"�S�U�F�D�P Propylene glycol
�/�F�V�U�S�P�H�F�M �/�F�P �$�M�J�N�B�M�J�G�F �%�F�I�P�O �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M
�'�S�J�P�H�F�M �/�F�P �$�M�J�N�B�M�J�G�F �%�F�I�P�O Propylene glycol
�%�0�8�5�)�&�3�. �4�3���� �%�0�8 �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M

 Example – glycol dissolved in water

�'�P�S �X�B�U�F�S���H�M�Z�D�P�M �N�J�Y�U�V�S�F �Ç �������
 �U�I�F �S�F�E�V�D�U�J�P�O �G�B�D�U�P�S �G�P�S �U�I�F �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F 
�E�J�B�H�S�B�N �J�T �������� �5�I�V�T�
 �B�U ������ �‹�$�
 �X�J�U�I �B �N�J�O�J�N�V�N �M�J�G�F �P�G ���� �Z�F�B�S�T�
 �U�I�F �N�B�Y�J�N�V�N �B�M�M�P�X�B�C�M�F 
�X�P�S�L�J�O�H �Q�S�F�T�T�V�S�F �J�T �S�F�E�V�D�F�E �B�T �G�P�M�M�P�X�T�� 

PAF = = 13.6 bar
15 bar

1.1

Organic salt solutions

�5�I�F�T�F �N�F�E�J�B �B�S�F �V�T�V�B�M�M�Z �Q�P�U�B�T�T�J�V�N �G�P�S�N�B�U�F�T �P�S �Q�P�U�B�T�T�J�V�N �B�D�F�U�B�U�F�T�� �B�R�V�F�P�V�T �T�P�M�V�U�J�P�O�T �X�J�U�I 
�M�P�X �W�J�T�D�P�T�J�U�Z �B�U �M�P�X �U�F�N�Q�F�S�B�U�V�S�F�T�� �$�0�0�-���'�*�5 ������ �D�B�O �C�F �V�T�F�E �X�J�U�I �U�I�F �N�F�E�J�B �C�F�M�P�X�� �5�I�F 
�N�B�O�V�G�B�D�U�V�S�F�S���T �J�O�T�U�S�V�D�U�J�P�O�T �N�V�T�U �C�F �G�P�M�M�P�X�F�E�� 

Brand name Manufacturer Type

�"�O�U�J�G�S�P�H�F�O �,�' �$�M�B�S�J�B�O�U �#�S�J�O�F
�;�Z�U�S�F�D �4������ Frigol �#�S�J�O�F
�5�F�N�Q�F�S �5�F�N�Q�F�S �#�S�J�O�F
�)�Z�D�P�P�M �"�E�E�D�P�O �#�S�J�O�F

 For detailed information on resistance and reduction factors, see Planning Funda-
mentals "Material selection – Chemical resistance".

�8�I�F�O �V�T�J�O�H �P�U�I�F�S �D�P�P�M�B�O�U�T�
 
�D�P�N�Q�B�U�J�C�J�M�J�U�Z �X�J�U�I �$�0�0�-���'�*�5 ������ 
�T�I�P�V�M�E �C�F �D�M�B�S�J�Ì�F�E �X�J�U�I �(�' 
Piping Systems.
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2.4.3	 Polyethylene (PE)

�5�I�F �E�P�N�J�O�B�O�U �N�B�U�F�S�J�B�M �G�P�S �U�I�F �$�0�0�-���'�*�5 �������������� �. �T�Z�T�U�F�N �J�T �Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
�� �"�T �U�I�F �J�O�O�F�S 
�Q�J�Q�F �X�I�J�D�I �D�P�N�F�T �J�O�U�P �D�P�O�U�B�D�U �X�J�U�I �U�I�F �N�F�E�J�B �J�T �N�B�E�F �P�G �1�&���������
 �J�U�T �Q�S�P�Q�F�S�U�J�F�T �B�S�F �P�G 
particularly high relevance.

Properties of PE (approximate)

Property PE 100-value1 Unit Testing standard

�%�F�O�T�J�U�Z   0.95 �H���D�N�Ž  �&�/ �*�4�0 ������������
�:�J�F�M�E �T�U�S�F�T�T �B�U ���� �‹ �$ ���� �/���N�N�• �&�/ �*�4�0 ����������
�5�F�O�T�J�M�F �N�P�E�V�M�V�T �B�U ���� �‹ �$900 �/���N�N�• �&�/ �*�4�0 ����������
�$�I�B�S�Q�Z �O�P�U�D�I�F�E �J�N�Q�B�D�U �T�U�S�F�O�H�U�I �B�U ���� �‹ �$���� �L�+���N�• �&�/ �*�4�0 ���������������F�"
�$�I�B�S�Q�Z �O�P�U�D�I�F�E �J�N�Q�B�D�U �T�U�S�F�O�H�U�I �B�U ������ �‹ �$���� �L�+���N�• �&�/ �*�4�0 ���������������F�"
�$�S�Z�T�U�B�M�M�J�U�F �N�F�M�U�J�O�H �Q�P�J�O�U ������ �‹�$ �%�*�/ ����������
�5�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z �B�U ���� �‹ �$�������� �8���N �, �&�/ ����������
�8�B�U�F�S �B�C�T�P�S�Q�U�J�P�O �B�U ���� �‹ �$�������� �� �������� �� �&�/ �*�4�0 ����
�$�P�M�P�S ���
������ �� �3�"�-
�0�Y�Z�H�F�O �*�O�E�F�Y �	�-�0�*�
 �������� �� ������������

General information

�"�M�M �Q�P�M�Z�N�F�S�T �N�B�E�F �G�S�P�N �I�Z�E�S�P�D�B�S�C�P�O�T �P�G �U�I�F �G�P�S�N�V�M�B �$�O�)���O �B�S�F �D�P�O�T�U�S�V�D�U�F�E �X�J�U�I �B �E�P�V�C�M�F 
�C�P�O�E �	�F�U�I�Z�M�F�O�F�
 �Q�S�P�Q�Z�M�F�O�F�
 �C�V�U�F�O�F�����
 �J�T�P�C�V�U�F�O�F�
 �B�S�F �S�F�G�F�S�S�F�E �U�P �D�P�M�M�F�D�U�J�W�F�M�Z �B�T �Q�P�M�Z�P�M�F�Ì�O�T�� 
�"�N�P�O�H �U�I�F�N �J�T �Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
�� �*�U �J�T �B �T�F�N�J���D�S�Z�T�U�B�M�M�J�O�F �U�I�F�S�N�P�Q�M�B�T�U�J�D�� �1�P�M�Z�F�U�I�Z�M�F�O�F �J�T 
�Q�S�P�C�B�C�M�Z �U�I�F �C�F�T�U �L�O�P�X�O �Q�M�B�T�U�J�D�� �5�I�F �D�I�F�N�J�D�B�M �G�P�S�N�V�M�B �J�T�� ���	�$�)�����$�)��)n. Polyethylene is an 
�F�O�W�J�S�P�O�N�F�O�U�B�M�M�Z �G�S�J�F�O�E�M�Z �I�Z�E�S�P�D�B�S�C�P�O �Q�S�P�E�V�D�U�� �1�&�
 �M�J�L�F �	�1�1�
�
 �J�T �B �O�P�O���Q�P�M�B�S �N�B�U�F�S�J�B�M�� 
�5�I�F�S�F�G�P�S�F�
 �J�U �J�T �J�O�T�P�M�V�C�M�F �B�O�E �T�D�B�S�D�F�M�Z �T�X�F�M�M�B�C�M�F �J�O �D�P�O�W�F�O�U�J�P�O�B�M �T�P�M�W�F�O�U�T�� �1�& �Q�J�Q�F �D�B�O�O�P�U 
�U�I�F�S�F�G�P�S�F �C�F �B�E�I�F�T�J�W�F�M�Z �C�P�O�E�F�E �U�P �Ì�U�U�J�O�H�T�� �8�F�M�E�J�O�H �J�T �U�I�F �B�Q�Q�S�P�Q�S�J�B�U�F �D�P�O�O�F�D�U�J�P�O �N�F�U�I�P�E �G�P�S 
the material.

�*�O �J�O�E�V�T�U�S�J�B�M �Q�J�Q�J�O�H�
 �I�J�H�I �N�P�M�F�D�V�M�B�S �X�F�J�H�I�U �U�Z�Q�F�T �I�B�W�F �S�F�T�V�M�U�F�E �J�O �N�F�E�J�V�N �U�P �I�J�H�I �E�F�O�T�J�U�Z�� �5�I�F 
�U�Z�Q�F�T �B�S�F �D�M�B�T�T�J�Ì�F�E �C�Z �U�I�F�J�S �D�S�F�F�Q �S�V�Q�U�V�S�F �T�U�S�F�O�H�U�I �J�O�U�P �1�&���� �	�.�3�4 �� �.�1�B�
 �B�O�E �1�&������ �	�.�3�4 
���� �.�1�B�
�� �5�I�F �M�B�U�U�F�S �B�S�F �B�M�T�P �D�B�M�M�F�E ���S�E �H�F�O�F�S�B�U�J�P�O �U�Z�Q�F�T �P�G �1�&�
 �X�I�J�M�F �1�&���� �U�Z�Q�F�T �B�S�F �Q�S�J�N�B�S�J�M�Z 
�B�T�T�P�D�J�B�U�F�E �X�J�U�I �U�I�F ���O�E �H�F�O�F�S�B�U�J�P�O�� �5�I�F�S�F �B�S�F �C�B�S�F�M�Z �B�O�Z �Ì�S�T�U �H�F�O�F�S�B�U�J�P�O �1�& �U�Z�Q�F�T �r �1�&���� 
�V�O�E�F�S �U�I�F �N�P�E�F�S�O �D�M�B�T�T�J�Ì�D�B�U�J�P�O �r �S�F�N�B�J�O�J�O�H �P�O �U�I�F �N�B�S�L�F�U�� �$�S�F�F�Q �S�V�Q�U�V�S�F �T�U�S�F�O�H�U�I �I�B�T �C�F�F�O 
�U�F�T�U�F�E �C�Z �M�P�O�H���U�F�S�N �U�F�T�U�T �B�T �Q�F�S �*�4�0 ���������
 �B�O�E �D�B�M�D�V�M�B�U�F�E �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �*�4�0 ���������� �5�I�F 
�N�P�T�U �X�J�E�F�T�Q�S�F�B�E �J�O �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�P�O�T�U�S�V�D�U�J�P�O �J�T �1�& �G�P�S �V�T�F �J�O �V�O�E�F�S�H�S�P�V�O�E �H�B�T �B�O�E �X�B�U�F�S 
�Q�J�Q�F�� �*�O �U�I�J�T �B�S�F�B �Q�P�M�Z�F�U�I�Z�M�F�O�F �I�B�T �C�F�D�P�N�F �U�I�F �E�P�N�J�O�B�O�U �N�B�U�F�S�J�B�M �J�O �N�B�O�Z �D�P�V�O�U�S�J�F�T�� �)�P�X�F�W�F�S�
 
the advantages of this material mean that it is also used in domestic installations and 
industrial piping.

Advantages of PE
•	 �-�J�H�I�U �X�F�J�H�I�U
•	 �&�Y�D�F�M�M�F�O�U �Í�F�Y�J�C�J�M�J�U�Z
•	 �(�P�P�E �X�F�B�S �S�F�T�J�T�U�B�O�D�F �	�B�C�S�B�T�J�P�O �S�F�T�J�T�U�B�O�D�F�

•	 �$�P�S�S�P�T�J�P�O �S�F�T�J�T�U�B�O�D�F
•	 �%�V�D�U�J�M�F �G�S�B�D�U�V�S�F �Q�S�P�Q�F�S�U�J�F�T
•	 �)�J�H�I �J�N�Q�B�D�U �T�U�S�F�O�H�U�I �F�W�F�O �B�U �W�F�S�Z �M�P�X �U�F�N�Q�F�S�B�U�V�S�F�T
•	 �7�F�S�Z �H�P�P�E �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F
•	 �8�F�M�E�B�C�M�F

1 �� �5�Z�Q�J�D�B�M�
 �N�F�B�T�V�S�F�E �P�O 
�N�B�U�F�S�J�B�M �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T�
 
�T�I�P�V�M�E �O�P�U �C�F �V�T�F�E �G�P�S 
calculations.
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Mechanical properties, chemicals, weathering and abrasion resistance

Chemical resistance  

�1�P�M�Z�F�U�I�Z�M�F�O�F �F�Y�I�J�C�J�U�T �H�P�P�E �S�F�T�J�T�U�B�O�D�F �U�P �B �X�J�E�F �S�B�O�H�F �P�G �N�F�E�J�B�� �'�P�S �E�F�U�B�J�M�F�E �J�O�G�P�S�N�B�U�J�P�O�
 
�Q�M�F�B�T�F �T�F�F �U�I�F �E�F�U�B�J�M�F�E �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �M�J�T�U �G�S�P�N �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T�
 �P�S �D�P�O�U�B�D�U �U�I�F 
�Q�F�S�T�P�O �S�F�T�Q�P�O�T�J�C�M�F �B�U �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �E�J�S�F�D�U�M�Z��

Abrasion resistance

�1�& �I�B�T �F�Y�D�F�M�M�F�O�U �S�F�T�J�T�U�B�O�D�F �U�P �B�C�S�B�T�J�W�F �X�F�B�S�� �:�P�V �D�B�O �U�I�F�S�F�G�P�S�F �Ì�O�E �1�& �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �J�O �V�T�F 
in numerous applications for transporting solids and media containing solids. For many 
�B�Q�Q�M�J�D�B�U�J�P�O�T�
 �1�& �I�B�T �Q�S�P�W�F�O �F�T�Q�F�D�J�B�M�M�Z �B�E�W�B�O�U�B�H�F�P�V�T �X�J�U�I �N�F�U�B�M�T��

Thermal properties and electrical properties

Operating limits

�5�I�F �B�Q�Q�M�J�D�B�U�J�P�O �M�J�N�J�U�T �P�G �U�I�F �N�B�U�F�S�J�B�M �E�F�Q�F�O�E �P�O �C�P�U�I �F�N�C�S�J�U�U�M�F�N�F�O�U �B�O�E �T�P�G�U�F�O�J�O�H 
�U�F�N�Q�F�S�B�U�V�S�F�T �B�O�E �P�O �U�I�F �N�B�O�O�F�S �B�O�E �N�F�U�I�P�E �P�G �B�Q�Q�M�J�D�B�U�J�P�O�� �%�F�U�B�J�M�T �B�S�F �Q�S�P�W�J�E�F�E �J�O �U�I�F 
�S�F�M�F�W�B�O�U �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �D�I�B�S�U�T��

Electrical properties

�1�P�M�Z�F�U�I�Z�M�F�O�F�
 �M�J�L�F �N�P�T�U �U�I�F�S�N�P�Q�M�B�T�U�J�D�T�
 �J�T �O�P�O���D�P�O�E�V�D�U�J�W�F�� �5�I�J�T �N�F�B�O�T �U�I�B�U �T�Z�T�U�F�N�T �J�O �1�& �E�P 
�O�P�U �T�V�Ë�F�S �G�S�P�N �F�M�F�D�U�S�P�M�Z�U�J�D �D�P�S�S�P�T�J�P�O�� �)�P�X�F�W�F�S�
 �U�I�F �O�P�O���D�P�O�E�V�D�U�J�W�F �Q�S�P�Q�F�S�U�J�F�T �N�V�T�U �C�F �U�B�L�F�O 
�J�O�U�P �D�P�O�T�J�E�F�S�B�U�J�P�O�
 �B�T �F�M�F�D�U�S�P�T�U�B�U�J�D �D�I�B�S�H�F�T �D�B�O �C�V�J�M�E �V�Q �J�O �U�I�F �Q�J�Q�F�� �1�P�M�Z�F�U�I�Z�M�F�O�F �I�B�T �H�P�P�E 
�F�M�F�D�U�S�J�D�B�M �J�O�T�V�M�B�U�J�P�O �Q�S�P�Q�F�S�U�J�F�T�� �5�I�F �W�P�M�V�N�F �S�F�T�J�T�U�B�O�D�F �J�T ������ �Y ��������  �˜�D�N�
 �U�I�F �T�V�S�G�B�D�F 
resistance 101�� �˜�� �5�I�J�T �N�V�T�U �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �J�O �B�Q�Q�M�J�D�B�U�J�P�O�T �X�I�F�S�F �U�I�F�S�F �J�T �E�B�O�H�F�S �P�G 
�Ì�S�F �P�S �F�Y�Q�M�P�T�J�P�O��

2.4.4	 Fire behavior and �re prevention measures

Fire load

d/D (mm) 32/75 40/90 50/90 63/110 75/125 90/140 110/160 140/200

Fire load 
�$�0�0�-���'�*�5 ������ 
Pipe
(kWh/m)

���������� ���������� ���������� ���������� ���������� ���������� ���������� 99.14

Fire prevention classes EN13501-1, VKF and British building codes

COOL-FIT 2.0 COOL-FIT 2.0M COOL-FIT 2.0/ 
mineral wool 2

�&�/ �������������� �& �# �� �T���
 �E�� �"���-
�7�,�' �3�'���� �3�'�� �3�'��
�#�4 ������������������1 �/�B�U�J�P�O�B�M �$�M�B�T�T ���/�B�U�J�P�O�B�M �$�M�B�T�T ���/�B�U�J�P�O�B�M �$�M�B�T�T ��

1 �� �5�F�T�U �N�F�U�I�P�E �B�D�D�P�S�E�J�O�H �U�P 
�#�4 ���������� �B�O�E �#�4 ����������

�� �� �5�Z�Q�F�� �3�P�D�L�X�P�P�M ������
�� �� �E���� �� �E������ �B�O�E �$�0�0�-���'�*�5 

������ �E ���� �E�������N�N
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Fire collars
�*�*�O �P�S�E�F�S �U�P �D�B�S�S�Z �Í�B�N�N�B�C�M�F �Q�J�Q�F �U�I�S�P�V�H�I �Ì�S�F �Q�S�P�U�F�D�U�J�P�O 
�C�V�M�L�I�F�B�E�T �X�J�U�I�P�V�U �D�P�N�Q�S�P�N�J�T�J�O�H �J�U�T �T�B�G�F�U�Z �G�V�O�D�U�J�P�O�
 �Ì�S�F 
�Q�S�P�U�F�D�U�J�P�O �D�P�M�M�B�S�T �N�V�T�U �C�F �V�T�F�E �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �M�P�D�B�M 
requirements and legislation. 

�5�I�F �G�P�M�M�P�X�J�O�H �Ì�S�F �D�P�M�M�B�S�T �I�B�W�F �C�F�F�O �U�F�T�U�F�E �X�J�U�I �$�0�0�-���'�*�5 
������ �1�J�Q�F�� 

Product Company Approval

CP 644 �)�J�M�U�J �&�5�"��������������

BIS Pacifyre�‰ �"�8�. �*�* Walraven �&�5�"����������������

ROKU�‰ �"�8�. �*�* �3�P�M�E �,�V�I�O �(�N�C�)�&�5�"����������������

System description

�5�I�F �B�C�P�W�F �M�J�T�U�F�E �D�P�M�M�B�S�T �D�P�O�T�J�T�U �P�G �B �N�F�U�B�M �F�O�D�M�P�T�V�S�F �M�J�O�F�E 
�X�J�U�I �N�V�M�U�J�M�B�Z�F�S�
 �I�J�H�I�M�Z �F�Ë�F�D�U�J�W�F �J�O�U�V�N�F�T�D�F�O�U �N�B�U�F�S�J�B�M�� �*�O �U�I�F 
�F�W�F�O�U �P�G �Ì�S�F�
 �U�I�F �N�B�U�F�S�J�B�M �F�Y�Q�B�O�E�T �X�J�U�I �I�J�H�I �Q�S�F�T�T�V�S�F �U�I�V�T 
�T�F�B�M�T �U�I�F �P�Q�F�O�J�O�H �I�F�S�N�F�U�J�D�B�M�M�Z �B�H�B�J�O�T�U �Í�B�N�F�T �B�O�E �T�N�P�L�F�� 
�'�P�S �X�B�M�M �J�O�T�U�B�M�M�B�U�J�P�O�T �P�O�F �Q�J�Q�F �D�P�M�M�B�S �F�B�D�I �T�J�E�F �P�G �U�I�F �X�B�M�M�
 
for ceiling installations one collar at the underside of the 
�D�P�M�M�B�S �N�V�T�U �C�F �Q�S�P�W�J�E�F�E�� 

Applications
•	 �4�F�B�M�J�O�H �P�G �Q�M�B�T�U�J�D �Q�J�Q�F �V�Q �U�P �N�B�Y�� ������ �N�N �P�V�U�T�J�E�F �E�J�B�N�F�U�F�S �J�O �T�P�M�J�E �X�B�M�M�T�
 �E�S�Z�X�B�M�M 

partitions and solid ceilings
•	 �4�V�T�U�B�J�O�B�C�M�F �G�P�S �Q�M�B�T�U�J�D �Q�J�Q�F�
 �Ì�C�S�F �S�F�J�O�G�P�S�D�F�E �Q�M�B�T�U�J�D���
 �B�O�E �Q�M�B�T�U�J�D �N�V�M�U�J�M�B�Z�F�S �Q�J�Q�F 
•	 �4�V�J�U�B�C�M�F �G�P�S �J�O�T�V�M�B�U�F�E �B�O�E �V�O�J�O�T�V�M�B�U�F�E �Q�M�B�T�U�J�D �Q�J�Q�F �B�O�E �T�P�V�O�E���J�T�P�M�B�U�F�E �X�B�T�U�F�X�B�U�F�S �Q�J�Q�F

Minimal distances

Opening size � 20 x 20 cm � 40 x 40 cm > 40 x 40 cm 

against other pipe  
penetration systems

10 cm 10 cm ���� �D�N

against other 
openings

10 cm ���� �D�N ���� �D�N

Solutions for emergency corridors
�8�J�U�I�J�O �F�N�F�S�H�F�O�D�Z �D�P�S�S�J�E�P�S�T �U�I�F �V�T�F �P�G �P�O�M�Z �O�P�O��
�D�P�N�C�V�T�U�J�C�M�F �N�B�U�F�S�J�B�M�T �J�T �B�M�M�P�X�F�E�� �5�I�F �T�V�Q�Q�M�J�F�S �3�P�D�L�X�P�P�M 
�P�Ë�F�S�T �X�J�U�I �3�P�D�L�X�P�P�M ������ �B �Q�S�P�U�F�D�U�J�P�O �T�M�F�F�W�F�
 �N�B�E�F �P�G 
�N�J�O�F�S�B�M �X�P�P�M�
 �X�I�J�D�I �B�M�M�P�X�T �U�I�F �V�T�F �P�G �O�P�S�N�B�M �D�P�N�C�V�T�U�J�C�M�F 
�Q�J�Q�F �X�J�U�I�J�O �F�N�F�S�H�F�O�D�Z �B�S�F�B�T�� �5�I�J�T �T�P�M�V�U�J�P�O �J�T �B�Q�Q�S�P�W�F�E �P�O 
�Q�J�Q�F �P�V�U�F�S �E�J�B�N�F�U�F�S�T �P�G �V�Q �U�P ������ �N�N��    

�'�P�S �E�F�U�B�J�M�F�E �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �3�P�D�L�X�P�P�M ������ �T�F�F��  
�X�X�X���S�P�D�L�X�P�P�M���E�F
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2.4.5	 Hydraulic design

Determination of pipe diameter based on �ow rate

�"�T �B �Ì�S�T�U �B�Q�Q�S�P�Y�J�N�B�U�J�P�O�
 �U�I�F �S�F�R�V�J�S�F�E �Q�J�Q�F �D�S�P�T�T���T�F�D�U�J�P�O �G�P�S �B �D�F�S�U�B�J�O �Í�P�X �S�B�U�F �D�B�O �C�F 
�D�B�M�D�V�M�B�U�F�E �V�T�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B

18.8 �di =
Q1

v    or   
35.7 �di =

Q2

v
�W�� �� �Í�P�X �W�F�M�P�D�J�U�Z �	�N���T�

di		  Pipe internal diameter (mm)
�21�� �� �'�M�P�X �S�B�U�F �	�N��/h)
�2���� �� �'�M�P�X �S�B�U�F �	�M���T�

������������ �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �21 (m��/h)
������������ �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �2�� (l/s)

 Example calculation of an internal diameter di

�$�0�0�-���'�*�5 ������ �Q�J�Q�F
�'�M�P�X �S�B�U�F �2��

�6�T�V�B�M �Í�P�X �W�F�M�P�D�J�U�Z �W

�4�%�3���� 
�� �M���T
1.5 m/s

35.7 �di = = 82.4 mm
8

1.5

�" �Q�J�Q�F �X�J�U�I �E�������E������ �J�T �V�T�F�E�� �"�G�U�F�S �U�I�F �J�O�U�F�S�O�B�M �E�J�B�N�F�U�F�S �I�B�T �C�F�F�O �E�F�U�F�S�N�J�O�F�E �U�I�B�U 
�X�B�Z�
 �U�I�F �B�D�U�V�B�M �Í�P�X �S�B�U�F �J�T �E�F�U�F�S�N�J�O�F�E �X�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

354 �v = = 1.9
Q1

di
2

m
s    or   

1275 �v = = 1.9 
Q2

di
2

m
s

�W�� �� �'�M�P�X �W�F�M�P�D�J�U�Z �W �	�N���T�

di		  Pipe internal diameter (mm)
�21�� �� �'�M�P�X �S�B�U�F �	�N��/h)
�2���� �� �'�M�P�X �S�B�U�F �	�M���T�

���������� �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �21 (m��/h)
���������� �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �2�� (l/s)

Determination of pipe diameter based on cooling capacity (kW)

�"�T �B �Ì�S�T�U �B�Q�Q�S�P�Y�J�N�B�U�J�P�O�
 �U�I�F �S�F�R�V�J�S�F�E �Q�J�Q�F �D�S�P�T�T �T�F�D�U�J�P�O �G�P�S �B �D�F�S�U�B�J�O �D�P�P�M�J�O�H �D�B�Q�B�D�J�U�Z �D�B�O �C�F 
�D�B�M�D�V�M�B�U�F�E �V�T�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

di = 18.8 � 

QL � 3600
�T � c � �

v

di	 Pipe inner diameter (mm)
�2�-�� �$�P�P�M�J�O�H �D�B�Q�B�D�J�U�Z �J�O �L�8
�—�5�� �5�F�N�Q�F�S�B�U�V�S�F �E�J�Ë�F�S�F�O�D�F �T�V�Q�Q�M�Z  �� �S�F�U�V�S�O �	�,�

�D�� �4�Q�F�D�J�Ì�D �I�F�B�U �D�B�Q�B�D�J�U�Z �	�L�8���T���	�L�H���,�
�

�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N �	�L�H���N��)
�W�� �'�M�P�X �W�F�M�P�D�J�U�Z �	�N���T�
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 Example for calculating the inner diameter di based on cooling capacity with water 
medium water

�$�P�P�M�J�O�H �D�B�Q�B�D�J�U�Z �2�- 
�4�Q�F�D�J�Ì�D �I�F�B�U �D�B�Q�B�D�J�U�Z �	���� �‹�$�
 �D
�8�B�U�F�S �E�F�O�T�J�U�Z �	���� �‹�$�
 �U
�5�F�N�Q�F�S�B�U�V�S�F �E�J�Ë�F�S�F�O�D�F �—�5
�'�M�P�X �W�F�M�P�D�J�U�Z �W 

������ �L�8
���������� �L�+���	�L�H���,�

���������� �L�H���N��

���� �, 
1.5 m/s 

di = 18.8 � 

200 � 3600
10 � 4.187 � 998.2

1.5
= 18.8 � = 63.71 mm

17.227
1.5

�5�I�F �Í�P�X �S�B�U�F �T�I�P�V�M�E �C�F �F�T�U�J�N�B�U�F�E �P�O �U�I�F �C�B�T�J�T �P�G �U�I�F �J�O�U�F�O�E�F�E �Q�V�S�Q�P�T�F �P�G �U�I�F �Q�J�Q�F�� �"�T �B �H�V�J�E�F 
�G�P�S �U�I�F �Í�P�X �S�B�U�F�
 �U�I�F �G�P�M�M�P�X�J�O�H �T�Q�F�D�J�Ì�D�B�U�J�P�O�T �B�Q�Q�M�Z��

Liquids

v = 0.5 – 1.0 m/s for the suction side

�W �� ������ �r ������ �N���T �G�P�S �U�I�F �Q�S�F�T�T�V�S�F �T�J�E�F

Gases

�W �� ���� �r ���� �N���T

�5�I�J�T �N�F�U�I�P�E �P�G �D�B�M�D�V�M�B�U�J�P�O �P�G �Q�J�Q�F �E�J�B�N�F�U�F�S �E�P�F�T �O�P�U �B�M�M�P�X �G�P�S �I�Z�E�S�B�V�M�J�D �M�P�T�T�F�T�� �5�I�F�Z �N�V�T�U �C�F 
�D�B�M�D�V�M�B�U�F�E �T�F�Q�B�S�B�U�F�M�Z�� �5�I�F �G�P�M�M�P�X�J�O�H �T�F�D�U�J�P�O�T �T�F�S�W�F �U�I�B�U �Q�V�S�Q�P�T�F��

(m³/h) (l/min) (l/s) (m³/s)

1.0 ���������� ���������� �������� �Y ��������

�������� 1.0 ���������� �������� �Y ��������

������ ���� 1.0 1.00 x 10����

�������� ���� ������ 1000 1.0

Correlation of outer diameter - inner diameter

�5�P �E�F�U�F�S�N�J�O�F �U�I�F �P�V�U�F�S �E�J�B�N�F�U�F�S �C�B�T�F�E �P�O �U�I�F �J�O�U�F�S�O�B�M �E�J�B�N�F�U�F�S �B�O�E �4�%�3�
 �U�I�F �G�P�M�M�P�X�J�O�H 
�G�P�S�N�V�M�B �D�B�O �C�F �V�T�F�E��

di �d =
SDR

SDR – 2

Correlation between pipe external and internal diameter

di (mm) ���� ���� ���� ���� 41 ���� ���� ���� 90 ������ 115
d (mm) ���� ���� ���� 40 50 ���� ���� 90 110 ������ 140

�$�P�O�W�F�S�T�J�P�O �U�B�C�M�F �X�J�U�I �V�O�J�U�T �P�G 
�Í�P�X �S�B�U�F��
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2.4.6	 Nomogram for easy calculation of diameter and pressure loss

�5�I�F �O�P�N�P�H�S�B�N �C�F�M�P�X �D�B�O �C�F �V�T�F�E �U�P �T�J�N�Q�M�J�G�Z �U�I�F �E�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F �E�J�B�N�F�U�F�S �S�F�R�V�J�S�F�E ���5�I�F 
�Q�S�F�T�T�V�S�F �M�P�T�T �J�O �U�I�F �Q�J�Q�F �D�B�O �C�F �S�F�B�E �P�Ë �Q�F�S �N�F�U�F�S �P�G �U�I�F �Q�J�Q�F �M�F�O�H�U�I��

 The pressure loss calculated using the nomogram only applies to �ows of substances 
with density 1000 kg/m³, i.e. water. Further pressure losses from �ttings, valves, etc. 
also need to be considered using the instructions that follow.

Using the nomogram

�#�B�T�F�E �P�O �B �Í�P�X �W�F�M�P�D�J�U�Z �P�G ������ �N���T�
 �B �M�J�O�F �J�T �E�S�B�X�O �U�I�S�P�V�H�I �U�I�F �E�F�T�J�S�F�E �Í�P�X �S�B�U�F �	�J���F�� ���� �N�Ž���I�
 
�U�P �U�I�F �B�Y�J�T �X�I�J�D�I �T�I�P�X�T �B�O �J�O�U�F�S�O�B�M �E�J�B�N�F�U�F�S �E�J �	�Å ���� �N�N�
�� �)�F�S�F�
 �B �D�M�P�T�F�M�Z �N�B�U�D�I�J�O�H �E�J�B�N�F�U�F�S 
�	���� �N�N �G�P�S �4�%�3�����
 �B�O�E �B �T�F�D�P�O�E �M�J�O�F �J�T �E�S�B�X�O �C�B�D�L �U�I�S�P�V�H�I �U�I�F �E�F�T�J�S�F�E �Í�P�X �S�B�U�F �U�P �U�I�F 
�Q�S�F�T�T�V�S�F �E�S�P�Q �B�Y�J�T �—�Q �	�� �N�C�B�S �Q�F�S �N�F�U�F�S �P�G �Q�J�Q�F�
��

Nomogram for COOL-FIT 2.0 pipe (PE, SDR11) using the metric system.

 For detailed information on the determination of diameter and pressure loss, see 
Planning Fundamentals "Hydraulic calculation and pressure losses of metric 
industrial piping systems".
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2.4.7	 Pressure loss

Pressure loss in straight pipe

�*�O �E�F�U�F�S�N�J�O�J�O�H �Q�S�F�T�T�V�S�F �M�P�T�T�F�T �J�O �T�U�S�B�J�H�I�U �Q�J�Q�F �T�F�D�U�J�P�O�T�
 �B �E�J�T�U�J�O�D�U�J�P�O �J�T �N�B�E�F �C�F�U�X�F�F�O 
�M�B�N�J�O�B�S �B�O�E �U�V�S�C�V�M�F�O�U �Í�P�X�T�� �5�I�F �3�F�Z�O�P�M�E�T �O�V�N�C�F�S �	�3�F�
 �E�F�U�F�S�N�J�O�F�T �U�I�J�T�� �5�I�F �D�I�B�O�H�F �G�S�P�N 
�M�B�N�J�O�B�S �U�P �U�V�S�C�V�M�F�O�U �P�D�D�V�S�T �B�U �U�I�F �D�S�J�U�J�D�B�M �3�F�Z�O�P�M�E�T �O�V�N�C�F�S �3�Fcrit �� ����������

�*�O �Q�S�B�D�U�J�D�F �M�B�N�J�O�B�S �Í�P�X�T �P�D�D�V�S �Q�B�S�U�J�D�V�M�B�S�M�Z �G�P�S �U�I�F �N�P�W�F�N�F�O�U �P�G �W�J�T�D�P�V�T �M�J�R�V�J�E�T �T�V�D�I �B�T 
�M�V�C�S�J�D�B�U�J�O�H �P�J�M�T�� �*�O �N�P�T�U �B�Q�Q�M�J�D�B�U�J�P�O�T�
 �U�I�V�T �J�O�D�M�V�E�J�O�H �Í�P�X�T �P�G �B�R�V�F�P�V�T �N�B�U�F�S�J�B�M�T�
 �U�I�F�S�F �J�T 
�U�V�S�C�V�M�F�O�U �Í�P�X �X�J�U�I �B �T�V�C�T�U�B�O�U�J�B�M�M�Z �N�P�S�F �V�O�J�G�P�S�N �W�F�M�P�D�J�U�Z �E�J�T�U�S�J�C�V�U�J�P�O �P�W�F�S �U�I�F �Q�J�Q�F �D�S�P�T�T��
�T�F�D�U�J�P�O �U�I�B�O �J�O �M�B�N�J�O�B�S �Í�P�X��

�5�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �J�O �B �T�U�S�B�J�H�I�U �Q�J�Q�F �T�F�D�U�J�P�O �J�T �J�O�W�F�S�T�F�M�Z �Q�S�P�Q�P�S�U�J�P�O�B�M �U�P �U�I�F �Q�J�Q�F �E�J�B�N�F�U�F�S �B�O�E 
�J�T �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T��

L
di

� pR = � �
�

2 � 102� � v2

�—�Q�3�� �1�S�F�T�T�V�S�F �M�P�T�T �J�O �U�I�F �T�U�S�B�J�H�I�U �Q�J�Q�F �S�V�O �	�C�B�S�
 
���� �1�J�Q�F �G�S�J�D�U�J�P�O �G�B�D�U�P�S �� ��������
�-�� �-�F�O�H�U�I �P�G �U�I�F �T�U�S�B�J�H�I�U �Q�J�Q�F �T�F�D�U�J�P�O �	�N�

di	 Inner diameter of the pipe (mm) 
�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �Í�P�X �N�B�U�F�S�J�B�M �	�L�H���N�Ž�
 �	�� �H���D�N�Ž �� �������� �L�H���N�Ž�

�W�� �'�M�P�X �W�F�M�P�D�J�U�Z �W �	�N���T�


In practice, when making a rough calculation (i.e. smooth plastic pipe and turbulent 
�ow) it is enough to use the value �O= 0.02 to represent the hydraulic pressure loss.

Pressure losses in �ttings

Coe�cient of resistance

�5�I�F �Q�S�F�T�T�V�S�F �M�P�T�T�F�T �E�F�Q�F�O�E �V�Q�P�O �U�I�F �U�Z�Q�F �P�G �Ì�U�U�J�O�H �B�T �X�F�M�M �B�T �P�O �U�I�F �Í�P�X �J�O �U�I�F �Ì�U�U�J�O�H�� �5�I�F 
�T�P���D�B�M�M�F�E �D�P�F�Î�D�J�F�O�U �P�G

resistance (�]���W�B�M�V�F�
 �J�T �V�T�F�E �G�P�S �D�B�M�D�V�M�B�U�J�P�O�T��

Fitting type Coe�cient of resistance �]

�&�M�C�P�X �����‹ ������
�&�M�C�P�X �����‹ ������
�5������ �‹ 1) ������
�3�F�E�V�D�F�S �	�D�P�O�U�S�B�D�U�J�P�O�
 0.5
�3�F�E�V�D�F�S �	�F�O�M�B�S�H�F�N�F�O�U�
 1.0
�$�P�O�O�F�D�U�J�P�O�T �	�D�P�V�Q�M�F�S�T�
 �V�O�J�P�O�T�
 �Í�B�O�H�F�T�
�E������ ������

�E������ ������
�E������ ������
�E������ ������

�E������ ������
�E������ ������ 
�E������ ������
�E������ ������
���E������ ������

1) �� �'�P�S �B �N�P�S�F �E�F�U�B�J�M�F�E �W�J�F�X�
 
�E�J�Ë�F�S�F�O�U�J�B�U�F �C�F�U�X�F�F�O 
coalescence and separa��
�U�J�P�O�� �7�B�M�V�F�T �G�P�S �[ �V�Q �U�P �B 
�N�B�Y�J�N�V�N �P�G ������ �D�B�O �C�F 
found in the respective 
�M�J�U�F�S�B�U�V�S�F�� �6�T�V�B�M�M�Z �U�I�F �Q�B�S�U 
of a tee in the overall 
�Q�S�F�T�T�V�S�F �M�P�T�T �J�T �W�F�S�Z �T�N�B�M�M�
 
therefore in most cases  
�] �� ������ �D�B�O �C�F �V�T�F�E��
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Calculation of the pressure loss

�5�P �D�B�M�D�V�M�B�U�F �U�I�F �U�P�U�B�M �Q�S�F�T�T�V�S�F �M�P�T�T �J�O �B�M�M �Ì�U�U�J�O�H�T �J�O �B �Q�J�Q�J�O�H �T�Z�T�U�F�N�
 �U�B�L�F �U�I�F �T�V�N �P�G �U�I�F 
�J�O�E�J�W�J�E�V�B�M �M�P�T�T�F�T�
 �J�� �F�� �U�I�F �T�V�N �P�G

all the �]���W�B�M�V�F�T�� �5�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �D�B�O �U�I�F�O �C�F �D�B�M�D�V�M�B�U�F�E �B�D�D�P�S�E�J�O�H �U�P �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

� pFi = �� �
v2

2 � 105 � �

�—�QFi�� �1�S�F�T�T�V�S�F �M�P�T�T �P�G �B�M�M �Ì�U�U�J�O�H�T �	�C�B�S�

�6�]	 Sum of all individual losses
�W�� �'�M�P�X �W�F�M�P�D�J�U�Z �W �	�N���T�

�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N �J�O �L�H���N�Ž �	�� �H���D�N�Ž �� �������� �L�H���N�Ž�


Pressure losses in valves

�5�I�F �Lv �G�B�D�U�P�S �J�T �B �D�P�O�W�F�O�J�F�O�U �N�F�B�O�T �P�G �D�B�M�D�V�M�B�U�J�O�H �U�I�F �I�Z�E�S�B�V�M�J�D �Í�P�X �S�B�U�F�T �G�P�S �W�B�M�W�F�T�� �*�U �B�M�M�P�X�T 
for all internal

�S�F�T�J�T�U�B�O�D�F�T �B�O�E �G�P�S �Q�S�B�D�U�J�D�B�M �Q�V�S�Q�P�T�F�T �J�T �S�F�H�B�S�E�F�E �B�T �S�F�M�J�B�C�M�F�� �*�U �J�T �E�F�Ì�O�F�E �B�T �U�I�F �Í�P�X �S�B�U�F �P�G 
�X�B�U�F�S �J�O �M�J�U�F�S�T �Q�F�S

�N�J�O�V�U�F �X�J�U�I �B �Q�S�F�T�T�V�S�F �E�S�P�Q �P�G �� �C�B�S �B�D�S�P�T�T �U�I�F �W�B�M�W�F�� �5�I�F �U�F�D�I�O�J�D�B�M �E�B�U�B �P�G �U�I�F �(�' �1�J�Q�J�O�H 
Systems valves contains

the kv �W�B�M�V�F�T �B�T �X�F�M�M �B�T �Q�S�F�T�T�V�S�F �M�P�T�T �D�I�B�S�U�T�� �5�I�F �M�B�U�U�F�S �N�B�L�F �J�U �Q�P�T�T�J�C�M�F �U�P �S�F�B�E �P�Ë �U�I�F 
�Q�S�F�T�T�V�S�F �M�P�T�T �E�J�S�F�D�U�M�Z�� �#�V�U

�U�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �D�B�O �B�M�T�P �C�F �D�B�M�D�V�M�B�U�F�E �G�S�P�N �U�I�F �L�W �W�B�M�V�F �B�D�D�P�S�E�J�O�H �U�P �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

� pAr =
�

1000
�

Q
kv

2

�—�Q�"�S�� �1�S�F�T�T�V�S�F �M�P�T�T �G�P�S �U�I�F �W�B�M�W�F �	�C�B�S�

�2�� �'�M�P�X �S�B�U�F �	�N�Ž���I�

�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �D�P�O�W�F�Z�F�E �N�F�E�J�V�N �	�L�H���N�Ž�
 �	�� �H���D�D �� �������� �L�H���N�Ž�

kv�� �7�B�M�W�F �D�I�B�S�B�D�U�F�S�J�T�U�J�D �W�B�M�V�F �	�N�Ž���I�


Pressure di�erence between the static pressure

�*�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �J�O�T�U�B�M�M�F�E �W�F�S�U�J�D�B�M�M�Z�
 �U�I�F�O �B �H�F�P�E�F�U�J�D �Q�S�F�T�T�V�S�F �E�J�Ë�F�S�F�O�D�F �N�V�T�U �C�F 
�D�B�M�D�V�M�B�U�F�E �G�P�S �J�U�� �5�I�J�T �Q�S�F�T�T�V�S�F �E�J�Ë�F�S�F�O�D�F �J�T �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T��

� pgeod =�H geod�������10 –4

�—�Qgeod�� �(�F�P�E�F�U�J�D �Q�S�F�T�T�V�S�F �E�J�Ë�F�S�F�O�D�F �	�C�B�S�

�—�)geod�� �%�J�Ë�F�S�F�O�D�F �J�O �F�M�F�W�B�U�J�P�O �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �	�N�

�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N �	�L�H���N�Ž�
 �	�� �H���D�N�Ž �� �������� �L�H���N�Ž�
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Sum of pressure losses

�5�I�F �T�V�N �P�G �B�M�M �Q�S�F�T�T�V�S�F �E�S�P�Q�T �G�P�S �B �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T��

��p = �p R + �p Fi + �p Ar + �p geo

Example for pressure drop calculations

�5�I�F �G�P�M�M�P�X�J�O�H �F�Y�B�N�Q�M�F �J�M�M�V�T�U�S�B�U�F�T �U�I�F �D�B�M�D�V�M�B�U�J�P�O �Q�S�P�D�F�T�T �G�P�S �E�F�U�F�S�N�J�O�J�O�H �U�I�F �Q�S�F�T�T�V�S�F 
loss of a piping system.

�$�0�0�-���'�*�5 ������ �Q�J�Q�F
�4�%�3���� �r �Í�P�X �S�B�U�F
Medium
�%�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N
�-�F�O�H�U�I �T�U�S�B�J�H�I�U �Q�J�Q�F
�)�F�J�H�I�U �E�J�Ë�F�S�F�O�D�F

d40 mm
1.5 l/s
Wasser
������ �H���D�N�Ž
15 m
������ �N

Number of Fittings
���� �Y �����‹ �B�O�H�M�F
�� �Y �����‹ �B�O�H�M�F
�� �Y �5���Q�J�F�D�F
�� �Y �T�D�S�F�X�T
�� �Y �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T
�� �Y �C�B�M�M �W�B�M�W�F�
 ���� �� �P�Q�F�O�F�E

�5�I�F �X�B�M�M �U�I�J�D�L�O�F�T�T �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T �X�J�U�I �U�I�F �4�%�3��

e = = = 3.6 mm
d

SDR
40 mm

11

�5�I�F �J�O�O�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �B�T �G�P�M�M�P�X�T��

di = d – 2 ��e = d – = 32.8 mm
2 ��d
SDR

�8�J�U�I �U�I�F �E�F�T�J�S�F�E �Í�P�X �S�B�U�F �P�G ������ �M���T�
 �U�I�F �Í�P�X �W�F�M�P�D�J�U�Z �J�T �B�T �G�P�M�M�P�X�T��

v = 1275 � = 1275 �  = 1.78  
Q2

di
2

m
sec

m
sec

1.5
32.82

Pressure loss Formula

Pressure loss for straight pipe 
sections � pR = 0.02 � � 1.782 = 0.14 bar

15
32.8

1000
2 ��102

�1�S�F�T�T�V�S�F �M�P�T�T �G�P�S �Ì�U�U�J�O�H�T �J�O�D�M�� 
connections

�� = (12 � 1.2) + (4 � 0.3) + (3 � 1.3) + (5 � 0.7) = 23

� pFi = 23 � � 1000 = 0.36 bar
1.782

2 ��105

�1�S�F�T�T�V�S�F �M�P�T�T �G�P�S �U�I�F �W�B�M�W�F ���� �� 
�P�Q�F�O�F�E�� �8�J�U�I �U�I�F �Í�P�X �D�I�B�S�B�D�U�F�S�J�T��
�U�J�D�T �E�J�B�H�S�B�N �G�P�S �C�B�M�M �W�B�M�W�F�T 
�U�Z�Q�F�{�������
 �G�S�P�N �B�O ������ �P�Q�F�O �B�O�H�M�F 
�B �Q�F�S�D�F�O�U�J�M�F �L�W �W�B�M�V�F �P�G ���� �� �D�B�O 
�C�F �S�F�B�E �P�V�U�
 �U�I�B�U �N�F�B�O�T ���� �� �P�G 
�U�I�F �L�W �W�B�M�V�F ��������  
������ �� ���� �N��/ h  
�	�Í�P�X �S�B�U�F ������ �M���T �� ������ �N��/h)

� pAr = = 0.03 bar
1000
1000

5.4
0.5 � 60

2

�

�1�S�F�T�T�V�S�F �M�P�T�T �P�G �I�F�J�H�I�U �E�J�Ë�F�S�F�O�D�F�p geod = 2.0 � 1000 � 10–4 = 0.2 bar

Whole pressure loss of the piping ��p = 0.14 bar + 0.36 bar + 0.03 bar + 0.2 bar = 0.73 bar

Formulas for calculating 
pressure losses
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2.4.8	 Dimension comparison COOL-FIT 2.0 / 2.0M vs metal

COOL-FIT 2.0 / 2.0M Stainless steel Copper pipe

d
(mm)

di

(mm)
DN Inch da

(mm
da
(mm)

���� �������� ���� 1 �������� ����
40 �������� ���� 1¼ �������� ����
50 �������� 40 ���̃ �������� ����
���� 51.4 50 �� �������� 54
���� �������� ���� ���˜ �������� ��������
90 �������� ���� �� �������� ��������
110 90.0 100 4 ���������� ������
140 ���������� ������ 5 ���������� ��

2.4.9	 Z-dimension method

Overview

�5�I�F �Q�S�F�T�T�V�S�F �P�G �D�P�N�Q�F�U�J�U�J�P�O �B�O�E �I�J�H�I �D�P�T�U�T �P�O �T�J�U�F �N�B�L�F�T �J�U �F�T�T�F�O�U�J�B�M �U�P �J�O�T�U�B�M�M �Q�J�Q�J�O�H �T�Z�T�U�F�N 
�T�Z�T�U�F�N�T �F�Î�D�J�F�O�U�M�Z�� �5�I�F �(�' �1�J�Q�J�O�H

�4�Z�T�U�F�N�T �N�F�U�I�P�E �P�G �B�T�T�F�N�C�M�Z �J�T �I�J�H�I�M�Z �T�V�J�U�F�E �U�P �U�I�J�T �U�B�T�L�� �*�U �S�F�Q�M�B�D�F�T �U�I�F �U�F�E�J�P�V�T �B�O�E �U�J�N�F��
�D�P�O�T�V�N�J�O�H �D�V�U�U�J�O�H �U�P �T�J�[�F �P�G �P�O�F �Q�J�Q�F �B�U �B �U�J�N�F �C�Z �B �G�B�T�U �B�O�E �Q�S�F�D�J�T�F �X�B�Z �P�G �Q�S�F�Q�B�S�J�O�H �X�I�P�M�F 
�H�S�P�V�Q�T �P�G �Q�J�Q�F �B�D�D�P�S�E�J�O�H �U�P �Q�M�B�O�T �P�S �K�J�H�T��

�5�I�F �S�F�T�Q�F�D�U�J�W�F �Q�J�Q�F �H�S�P�V�Q �X�J�U�I �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �E�F�T�J�H�O �E�J�N�F�O�T�J�P�O�T �B�O�E �D�V�U �M�F�O�H�U�I�T �D�B�O �C�F 
entered in the isometric paper of GF Piping Systems.

�1�M�F�B�T�F �B�E�I�F�S�F �U�P �U�I�F �G�P�M�M�P�X�J�O�H �H�V�J�E�F�M�J�O�F�T �G�P�S �E�S�B�X�J�O�H��

Pipe running perpendicular to one another Pipe running diagonally

�)�P�S�J�[�P�O�U�B�M�M�Z�� 
left and right

�7�F�S�U�J�D�B�M

�)�P�S�J�[�P�O�U�B�M�M�Z�� 
front and rear

�5�I�F �[���E�J�N�F�O�T�J�P�O�T �P�G �U�I�F �Ì�U�U�J�O�H�T �B�S�F �O�F�F�E�F�E �G�P�S �E�F�U�F�S�N�J�O�J�O�H �U�I�F �B�D�U�V�B�M �D�V�U�U�J�O�H �M�F�O�H�U�I�T �P�G �U�I�F 
�Q�J�Q�F�� �5�I�F �U�B�C�M�F�T �J�O �P�V�S �Q�S�P�E�V�D�U �S�B�O�H�F�T �B�O�E �J�O �U�I�F �P�O�M�J�O�F �D�B�U�B�M�P�H�V�F�T �D�P�O�U�B�J�O �B�M�M �U�I�F �S�F�M�F�W�B�O�U 
�E�B�U�B �G�P�S �U�I�F �Ì�U�U�J�O�H�T�� �5�I�F �M�F�O�H�U�I �P�G �Q�J�Q�F �U�P �C�F �D�V�U �J�T �H�J�W�F�O �B�T �J�O �U�I�F �G�P�M�M�P�X�J�O�H �E�J�B�H�S�B�N �C�Z �U�I�F 
�E�J�T�U�B�O�D�F �C�F�U�X�F�F�O �U�I�F �D�F�O�U�F�S �P�G �B�E�K�P�J�O�J�O�H �Ì�U�U�J�O�H�T �M�F�T�T �U�I�F �T�V�N �P�G �U�I�F �[���E�J�N�F�O�T�J�P�O �P�G �U�I�F 
�Ì�U�U�J�O�H�T��

�E�� �/�P�N�J�O�B�M �F�Y�U�F�S�O�B�M �E�J�B�N�F�U�F�S 
�P�G �1�& �Q�J�Q�F

di�� �/�P�N�J�O�B�M �J�O�U�F�S�O�B�M �E�J�B�N�F�U�F�S 
of pipe
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Procedure

Electrofusion

Formula for determining the required pipe length

L0 = M – ZF1 – ZF2

�-0 �� �1�J�Q�F �M�F�O�H�U�I �U�P �C�F �D�V�U
�.�� �$�F�O�U�F�S �U�P �D�F�O�U�F�S �E�J�T�U�B�O�D�F �C�F�U�X�F�F�O �Ì�U�U�J�O�H�T
�[F1 �� �[���N�F�B�T�V�S�F�N�F�O�U �G�P�S �Ì�U�U�J�O�H ��
�[�'��  �� �[���N�F�B�T�V�S�F�N�F�O�U �G�P�S �Ì�U�U�J�O�H ��

Example 

�%�J�N�F�O�T�J�P�O
�$�F�O�U�F�S �U�P �D�F�O�U�F�S �E�J�T�U�B�O�D�F �.
�[ �N�F�B�T�V�S�F�N�F�O�U �G�P�S �����‹ �F�M�C�P�X �[F1

�[ �N�F�B�T�V�S�F�N�F�O�U �G�P�S �����‹ �F�M�C�P�X �[�'��

�. �� �������� �N�N�� �-0 �� � 

�E�������%���� 
1000 mm
���� �N�N
���� �N�N

L0 = 1000 mm – 20 mm –  20 mm = 960 mm 
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Measuring sheet
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2.4.10	Length changes and �exible sections

Overview

Length changes �L and expansion bend LB - General

�5�I�F�S�N�P�Q�M�B�T�U�J�D�T �B�S�F �T�V�C�K�F�D�U �U�P �H�S�F�B�U�F�S �U�I�F�S�N�B�M �F�Y�Q�B�O�T�J�P�O �B�O�E �D�P�O�U�S�B�D�U�J�P�O �U�I�B�O �N�F�U�B�M�M�J�D 
�N�B�U�F�S�J�B�M�T�� �1�J�Q�F �J�O�T�U�B�M�M�F�E �B�C�P�W�F �H�S�P�V�O�E�
 �B�H�B�J�O�T�U �X�B�M�M�T �P�S �J�O �E�V�D�U�T�
 �S�F�R�V�J�S�F �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �U�P 
�C�F �U�B�L�F�O �V�Q �J�O �P�S�E�F�S �U�P �Q�S�F�W�F�O�U �B�O�Z �T�V�Q�F�S�J�N�Q�P�T�F�E �F�Y�U�S�B �T�U�S�B�J�O �P�O �U�I�F �Q�J�Q�F�� �5�I�J�T �B�Q�Q�M�J�F�T 
especially to pipe exposed to operating temperature variations.

�5�P �B�D�D�P�N�N�P�E�B�U�F �B �D�I�B�O�H�F �J�O �M�F�O�H�U�I�
 �U�I�F �G�P�M�M�P�X�J�O�H �P�Q�U�J�P�O�T �D�B�O �C�F �D�P�O�T�J�E�F�S�F�E��
�"�� �'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O�T
�#�� �'�M�F�Y�J�C�M�F �I�P�T�F�T
�$�� �$�P�N�Q�F�O�T�B�U�P�S�T

�'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �B�S�F �U�I�F �N�P�T�U �D�P�N�N�P�O�
 �U�I�F �T�J�N�Q�M�F�T�U �B�O�E �U�I�F �N�P�T�U �F�D�P�O�P�N�J�D�B�M �T�P�M�V�U�J�P�O�� �5�I�F 
�D�B�M�D�V�M�B�U�J�P�O�T �G�P�S �B�O�E �U�I�F �Q�P�T�J�U�J�P�O�J�O�H �P�G �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �B�S�F �U�I�F�S�F�G�P�S�F �E�F�T�D�S�J�C�F�E �J�O �E�F�U�B�J�M��

����

� �

����

� �

Fundamentals

�5�I�F �M�P�X �F�M�B�T�U�J�D�J�U�Z �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �B�M�M�P�X�T �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �U�P �C�F �U�B�L�F�O �V�Q �C�Z �T�Q�F�D�J�B�M �Q�J�Q�F 
�T�F�D�U�J�P�O�T�
 �X�I�F�S�F �Q�J�Q�F �T�V�Q�Q�P�S�U�T �B�S�F �Q�P�T�J�U�J�P�O�F�E �T�P �U�I�B�U �U�I�F�Z �D�B�O �U�B�L�F �B�E�W�B�O�U�B�H�F �P�G �U�I�F �O�B�U�V�S�B�M 
�Í�F�Y�J�C�J�M�J�U�Z �P�G �U�I�F �N�B�U�F�S�J�B�M�� �5�I�F �M�F�O�H�U�I �P�G �T�V�D�I �T�F�D�U�J�P�O�T �J�T �E�F�U�F�S�N�J�O�F�E �C�Z �U�I�F �E�J�B�N�F�U�F�S �P�G �U�I�F 
�Q�J�Q�J�O�H �T�Z�T�U�F�N �B�O�E �U�I�F �F�Y�U�F�O�U �P�G �U�I�F �U�I�F�S�N�B�M �F�Y�Q�B�O�T�J�P�O �U�P �C�F �D�P�N�Q�F�O�T�B�U�F�E�� 

��

� �

����

� �

�'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �B�S�J�T�F �O�B�U�V�S�B�M�M�Z �B�U �B�O�Z �C�S�B�O�D�I�J�O�H �P�S �D�I�B�O�H�F �J�O �E�J�S�F�D�U�J�P�O �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�� 
�5�I�F �N�P�W�F�N�F�O�U �-�# �P�G �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �B�T �B �S�F�T�V�M�U �P�G �B �D�I�B�O�H�F �—�- �J�O �U�I�F �M�F�O�H�U�I �N�V�T�U �O�P�U �C�F 
�S�F�T�U�S�B�J�O�F�E �C�Z �Ì�Y�F�E �Q�J�Q�F �C�S�B�D�L�F�U�T�
 �X�B�M�M �Q�S�P�U�S�V�T�J�P�O�T�
 �H�J�S�E�F�S�T �P�S �U�I�F �M�J�L�F�� 

�—�- �� �$�I�B�O�H�F �J�O �M�F�O�H�U�I
�-�# �� �'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O 
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Calculation of length changes

�5�P �E�F�U�F�S�N�J�O�F �U�I�F change in length due to temperature �—�- �	�N�N�
 �P�G �$�0�0�-���'�*�5 ������ �Q�J�Q�F�
 �U�I�F 
�G�P�M�M�P�X�J�O�H �U�F�N�Q�F�S�B�U�V�S�F�T �N�V�T�U �C�F �L�O�P�X�O�� 

1.	 Installation temperature
•	 �.�J�O�J�N�V�N �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F
•	 �.�B�Y�J�N�V�N �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F
•	 �.�J�O�J�N�V�N �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F
•	 �.�B�Y�J�N�V�N �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F

F

F

F

L

-� L

+�L

The following tables show changes in length at di�erent media temperatures for certain 
conditions. To determine the change in length for other conditions, the Cooling 
Calculation Tool can be used. Contact your local GF representative or at Global Sales 
Support: gss@georg�scher.com

Example of use:
�*�O�T�U�B�M�M�B�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$
�.�J�O�� �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$ �L�P�O�T�U�B�O�U
�.�B�Y�� �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$ �L�P�O�T�U�B�O�U
�.�J�O�� �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F�� �� �4�J�F�I�F �5�B�C�F�M�M�F
�.�B�Y�� �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$

Length change �L (mm) ​ 
at 20° C �ow temperature

Length change �L (mm)  
at 15° C �ow temperature

L (m) 25 50 100 150 L (m) 25 50 100 150

�E���� ���� ������ ������ ������ �E���� ������ ������ ������ ������
d40 ���� ������ ������ ������ d40 ������ ������ ������ ������
d50 ������ ������ ������ ������ d50 ������ ������ ������ ��������
�E���� ������ ������ ������ ������ �E���� ������ ������ ������ ��������
�E���� ������ ������ ������ ������ �E���� ������ ������ ������ ��������
d90 ������ ������ ������ ������ d90 ������ ������ ������ ��������
d110 ������ ������ ������ ������ d110 ������ ������ �������� ��������
d140 ������ ������ ������ ������ d140 ������ ������ �������� ��������

Length change �L (mm)  
at 10° C �ow temperature

Length change �L (mm)  
at 5° C �ow temperature

L (m) 25 50 100 150 L (m) 25 50 100 150

�E���� ������ ������ ������ �������� �E���� ������ ������ ������ ��������
d40 ������ ������ ������ �������� d40 ������ ������ �������� ��������
d50 ������ ������ �������� �������� d50 ������ ������ �������� ��������
�E���� ������ ������ �������� �������� �E���� ������ ������ �������� ��������
�E���� ������ ������ �������� �������� �E���� ������ ������ �������� ��������
d90 ������ ������ �������� �������� d90 ������ ������ �������� ��������
d110 ������ ������ �������� �������� d110 ������ �������� �������� ��������
d140 ������ ������ �������� �������� d140 ������ �������� �������� ��������

F	 Fixpoint
�-�� �-�F�O�H�U�I �P�G �Q�J�Q�F �T�F�D�U�J�P�O 

�-�� �M�B�J�E �Q�J�Q�F �M�F�O�H�U�I

�-�� �M�B�J�E �Q�J�Q�F �M�F�O�H�U�I
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Flexible sections for COOL-FIT 2.0

Flexible Section LB

�5�I�F �W�B�M�V�F�T �G�P�S �-�# �	�D�N�
 �G�S�P�N �U�I�J�T �U�B�C�M�F �D�B�O �C�F �V�T�F�E �G�P�S �B �H�J�W�F�O �—�- �	�N�N�
 �B�O�E �U�I�F �S�F�M�F�W�B�O�U �Q�J�Q�F 
�T�J�[�F��

Flexible section LB (cm)

�L 
(mm)

10 20 30 40 50 60 70 80 90 100 150 200 300

�E���� ���� 101 ������ ������ 159 ������ ������ ������ ������ ������ ������ ������ ������
d40 ���� 110 ������ ������ ������ 191 ������ ������ ������ ������ ������ ������ ������
d50 ���� 110 ������ ������ ������ 191 ������ ������ ������ ������ ������ ������ ������
�E���� ���� ������ 149 ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
�E���� ���� ������ 159 ������ ������ ������ ������ ������ ������ ������ ������ 411 ������
d90 ���� ������ ������ 195 ������ ������ ������ ������ ������ ������ ������ ������ ������
d110 104 ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
d140 ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ 450 ������ ������

����

� �

2.4.11	Installation

Recommendations for installation

�-�F�O�H�U�I �D�I�B�O�H�F�T �J�O �Q�J�Q�F �T�F�D�U�J�P�O�T �T�I�P�V�M�E �B�M�X�B�Z�T �C�F �B�D�D�P�N�N�P�E�B�U�F�E �U�I�S�P�V�H�I �U�I�F �B�S�S�B�O�H�F�N�F�O�U 
�P�G �Ì�Y�F�E �C�S�B�D�L�F�U�T�� �5�I�F �G�P�M�M�P�X�J�O�H �F�Y�B�N�Q�M�F�T �T�I�P�X �I�P�X �U�I�F �D�I�B�O�H�F�T �D�B�O �C�F �E�J�T�U�S�J�C�V�U�F�E �J�O �Q�J�Q�F 
�T�F�D�U�J�P�O�T �C�Z �T�V�J�U�B�C�M�F �Q�P�T�J�U�J�P�O�J�O�H �P�G �Ì�Y�F�E �C�S�B�D�L�F�U�T��

�3�F�D�P�N�N�F�O�E�F�E �J�O�T�U�B�M�M�B�U�J�P�O �/�P�U �S�F�D�P�N�N�F�O�E�F�E �J�O�T�U�B�M�M�B�U�J�P�O

F

�L/2 �L/2 �L
F

�&�Y�Q�B�O�T�J�P�O �M�P�P�Q�T �D�B�O �C�F �J�O�T�U�B�M�M�F�E �U�P �U�B�L�F �V�Q 
�D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �X�I�F�O �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O�T 
�D�B�O�O�P�U �C�F �J�O�D�M�V�E�F�E �B�U �B �D�I�B�O�H�F �J�O �E�J�S�F�D�U�J�P�O �P�S 
�C�S�B�O�D�I �J�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �P�S �J�G �T�V�C�T�U�B�O�U�J�B�M 
changes in the length of a straight section 
�O�F�F�E �U�P �C�F �U�B�L�F�O �V�Q�� �*�O �T�V�D�I �B �D�B�T�F �U�I�F 
compensation for changes in length is 
�E�J�T�U�S�J�C�V�U�F�E �P�W�F�S �U�X�P �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O�T�� 

��

� �

��

�� ��

� ���

� �

Bending stress can lead to leaks in mechanical joints.

Do not use any unions or �anged connections close to expansion bends and loops.
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Pre-tensioning

�*�O �Q�B�S�U�J�D�V�M�B�S�M�Z �E�J�Î�D�V�M�U �T�J�U�V�B�U�J�P�O�T �X�J�U�I �M�B�S�H�F �D�I�B�O�H�F�T �J�O �P�O�F �E�J�S�F�D�U�J�P�O �P�O�M�Z�
 �J�U �J�T �Q�P�T�T�J�C�M�F �U�P 
�Q�S�F���U�F�O�T�J�P�O�J�O�H �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �E�V�S�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O �B�O�E �U�I�F�S�F�C�Z �T�I�P�S�U�F�O �J�U�T �M�F�O�H�U�I �-�#�
 �B�T 
�J�M�M�V�T�U�S�B�U�F�E �J�O �U�I�F �O�F�Y�U �F�Y�B�N�Q�M�F��

Example

�1�J�Q�F �M�F�O�H�U�I �-�� �� �� ���� �N
�%�J�B�N�F�U�F�S�� �� �� �E�������%���� �N�N
�*�O�T�U�B�M�M�B�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$��
�.�J�O �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$ �L�P�O�T�U�B�O�U
�.�B�Y �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$ �L�P�O�T�U�B�O�U
�.�J�O �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$
�.�B�Y �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$

�$�I�B�O�H�F �J�O �M�F�O�H�U�I �G�S�P�N �U�I�F �U�B�C�M�F �P�S �$�P�P�M�J�O�H �$�B�M�D�V�M�B�U�J�P�O �5�P�P�M��
���—�- ��  ���� �N�N 

�" �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �U�P �U�B�L�F �V�Q �B �D�I�B�O�H�F �J�O �M�F�O�H�U�I �P�G  ������ �—�- �� ���� �N�N �O�F�F�E�T �U�P �C�F �-�#�{�	�N�N�
 
�� �_�������� �N�N �M�P�O�H �B�D�D�P�S�E�J�O�H �U�P �U�I�F �U�B�C�M�F��

�*�G �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �J�T �Q�S�F���U�F�O�T�J�P�O�F�E �U�P �—�-�����
 �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �S�F�R�V�J�S�F�E �J�T �S�F�E�V�D�F�E �U�P  
�_���� �D�N�� �5�I�F �D�I�B�O�H�F �J�O �M�F�O�H�U�I �T�U�B�S�U�J�O�H �G�S�P�N �U�I�F �� �Q�P�T�J�U�J�P�O �J�T �U�I�F�O ������ �—�-���� �� �������� �� �������� �N�N��

�#�Z �Q�S�F���U�F�O�T�J�P�O�J�O�H �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �N�B�L�F�T �J�U �Q�P�T�T�J�C�M�F �U�P �S�F�E�V�D�F �J�U�T �S�F�R�V�J�S�F�E �M�F�O�H�U�I �J�O 
�J�O�T�U�B�M�M�B�U�J�P�O�T �X�I�F�S�F �T�Q�B�D�F �J�T �S�F�T�U�S�J�D�U�F�E�� �1�S�F���T�U�S�F�T�T�J�O�H �B�M�T�P �S�F�E�V�D�F�T �U�I�F �C�F�O�E�J�O�H �P�G �U�I�F �Í�F�Y�J�C�M�F 
�T�F�D�U�J�P�O �J�O �T�F�S�W�J�D�F�
 �J�N�Q�S�P�W�J�O�H �U�I�F �B�Q�Q�F�B�S�B�O�D�F �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N��

��

�

� �
���

���

����� ����

�

� �
���

���
�����������



GF Piping Systems – Industrial Piping Systems – Part 1 (05.19) 5�{�’�{������

Design and Installation�$�0�0�-���'�*�5 ���������������.

2.4.12	Pipe bracket spacing and support of piping systems

Overview

Installation of plastic pipe

�$�0�0�-���'�*�5 ������ �Q�J�Q�F �T�I�P�V�M�E �C�F �J�O�T�U�B�M�M�F�E �V�T�J�O�H �T�V�Q�Q�P�S�U�T �E�F�T�J�H�O�F�E �G�P�S �V�T�F �X�J�U�I �Q�M�B�T�U�J�D�T �B�O�E 
�T�I�P�V�M�E �U�I�F�O �C�F �J�O�T�U�B�M�M�F�E �U�B�L�J�O�H �D�B�S�F �O�P�U �U�P �E�B�N�B�H�F �P�S �P�W�F�S�T�U�S�F�T�T �U�I�F �Q�J�Q�F��
�5�I�B�O�L�T �U�P �U�I�F �F�Y�D�F�M�M�F�O�U �J�O�T�V�M�B�U�J�O�H �Q�S�P�Q�F�S�U�J�F�T �P�G �U�I�F 
�$�0�0�-���'�*�5 ������ �Q�J�Q�F �B�O�E �J�U�T �I�B�S�E�
 �J�N�Q�B�D�U �S�F�T�J�T�U�B�O�U �P�V�U�F�S 
�K�B�D�L�F�U�
 �T�U�B�O�E�B�S�E �Q�J�Q�F �D�M�B�N�Q�T �N�B�Z �C�F �V�T�F�E�� �4�Q�F�D�J�B�M 
insulation pipe clamps or cold clamps are not necessary.

Arranging loose brackets

What is a loose bracket?

�" �M�P�P�T�F �C�S�B�D�L�F�U �J�T �B �Q�J�Q�F �C�S�B�D�L�F�U �X�I�J�D�I �B�M�M�P�X�T �B�Y�J�B�M �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F�� �5�I�J�T �B�M�M�P�X�T 
�T�U�S�F�T�T���G�S�F�F �D�P�N�Q�F�O�T�B�U�J�P�O �P�G �U�F�N�Q�F�S�B�U�V�S�F �D�I�B�O�H�F�T �B�O�E �D�P�N�Q�F�O�T�B�U�J�P�O �P�G �B�O�Z �P�U�I�F�S �P�Q�F�S�B�U�J�O�H 
condition changes.

�"�Y�J�B�M �E�J�T�Q�M�B�D�F�N�F�O�U �P�G �U�I�F 
pipe in the clamp.

�1�J�Q�F �D�M�B�N�Q �Ì�U�U�F�E �S�J�H�J�E�M�Z �U�P 
�U�I�F �Q�J�Q�F�
 �B�Y�J�B�M �E�J�T�Q�M�B�D�F�N�F�O�U 
in the suspension of the pipe 
clamp.

�%�J�T�Q�M�B�D�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F �J�O 
���{�B�Y�F�T��

�5�I�F �J�O�O�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �C�S�B�D�L�F�U �N�V�T�U �C�F �M�B�S�H�F�S �U�I�B�O �U�I�F �P�V�U�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �Q�J�Q�F �U�P �B�M�M�P�X 
�G�S�F�F �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F�� �5�I�F �J�O�O�F�S �F�E�H�F�T �P�G �U�I�F �C�S�B�D�L�F�U�T �T�I�P�V�M�E �C�F �G�S�F�F �G�S�P�N �B�O�Z �T�I�B�S�Q 
contours to avoid damaging the pipe surface. 

�"�O�P�U�I�F�S �N�F�U�I�P�E �J�T �U�P �V�T�F �C�S�B�D�L�F�U�T �X�J�U�I �T�Q�B�D�F�S�T �J�O �U�I�F �C�P�M�U�T 
�X�I�J�D�I �B�M�T�P �B�W�P�J�E�T �D�M�B�N�Q�J�O�H �U�I�F �C�S�B�D�L�F�U �P�O �U�I�F �Q�J�Q�F

�5�I�F �B�Y�J�B�M �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�J�O�H �N�B�Z �O�P�U �C�F �I�J�O�E�F�S�F�E �C�Z 
�Ì�U�U�J�O�H�T �B�S�S�B�O�H�F�E �O�F�Y�U �U�P �U�I�F �Q�J�Q�F �C�S�B�D�L�F�U �P�S �P�U�I�F�S �E�J�B�N�F�U�F�S 
changes.

�4�M�J�E�J�O�H �C�S�B�D�L�F�U�T �B�O�E �I�B�O�H�J�O�H �C�S�B�D�L�F�U�T �Q�F�S�N�J�U �U�I�F �Q�J�Q�F �U�P 
�N�P�W�F �J�O �E�J�Ë�F�S�F�O�U �E�J�S�F�D�U�J�P�O�T�� �"�U�U�B�D�I�J�O�H �B �T�M�J�E�J�O�H �C�M�P�D�L �U�P �U�I�F 
�C�B�T�F �P�G �U�I�F �Q�J�Q�F �C�S�B�D�L�F�U �Q�F�S�N�J�U�T �G�S�F�F �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F 
�B�M�P�O�H �B �Í�B�U �T�V�Q�Q�P�S�U�J�O�H �T�V�S�G�B�D�F�� �4�M�J�E�J�O�H �B�O�E �I�B�O�H�J�O�H 
�C�S�B�D�L�F�U�T �B�S�F �O�F�F�E�F�E �J�O �T�J�U�V�B�U�J�P�O�T �X�I�F�S�F �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N 
�D�I�B�O�H�F�T �E�J�S�F�D�U�J�P�O �B�O�E �G�S�F�F �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F �N�V�T�U �C�F 
�B�M�M�P�X�F�E��

Spacers prevent pinching the 
pipe



5�{�’�{������ GF Piping Systems – Industrial Piping Systems – Part 1 (05.19)

�$�0�0�-���'�*�5 ���������������.

Pipe bracket spacing

�5�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �I�B�W�F �C�F�F�O �E�F�U�F�S�N�J�O�F�E 
�G�P�S �D�P�O�W�F�Z�J�O�H �X�B�U�F�S �P�O �U�I�F �C�B�T�J�T �P�G �B �T�Q�F�D�J�Ì�D 
�E�F�Í�F�D�U�J�P�O �P�G �U�I�F �Q�J�Q�F �C�F�U�X�F�F�O �U�X�P �D�M�B�N�Q�T 
�D�P�O�T�J�E�F�S�F�E �B�D�D�F�Q�U�B�C�M�F��

�5�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �G�P�S �$�0�0�-���'�*�5 ������ �Q�J�Q�F �J�T 
�B�M�X�B�Z�T �D�P�O�T�J�T�U�F�O�U �J�O�E�F�Q�F�O�E�F�O�U �P�G �Q�S�F�T�T�V�S�F �B�O�E 
temperature.

L

Pipe clamp intervals L for COOL-FIT 2.0

d/D (mm) 32/75 40/90 50/90 63/110 75/125 90/140 110/160 140/200

�- �	�N�N�
 �������� �������� �������� �������� 1950 �������� �������� ��������

Pipe clamp intervals L for COOL-FIT 2.0M

d/D (mm) 32/75 40/90 50/90 63/110 75/125 90/140 110/160

�- �	�N�N�
 �������� �������� �������� �������� �������� �������� ��������

�5�I�F �Q�J�Q�F �D�M�B�N�Q �J�O�U�F�S�W�B�M�T �G�S�P�N �U�I�F �U�B�C�M�F �D�B�O �C�F �J�O�D�S�F�B�T�F�E �C�Z ������ �G�P�S �W�F�S�U�J�D�B�M �Q�J�Q�F�� �.�V�M�U�J�Q�M�Z �U�I�F 
�W�B�M�V�F�T �H�J�W�F�O �C�Z ������ �J�O �U�I�J�T �D�B�T�F��

Pipe which are axially clamped and rigidly �xed must be tested for their resistance to 
kinking. In most cases, this test results in a reduction of the maximum internal 
pressure and more tightly spaced supports. The forces acting on the �xed points 
should be considered.

KLIP-IT pipe brackets

�5�I�F�T�F �S�P�C�V�T�U �Q�M�B�T�U�J�D �Q�J�Q�F �C�S�B�D�L�F�U�T �D�B�O �C�F �V�T�F�E �O�P�U �P�O�M�Z �V�O�E�F�S �S�J�H�P�S�P�V�T �P�Q�F�S�B�U�J�O�H �D�P�O�E�J�U�J�P�O�T�
 
�C�V�U �B�M�T�P �X�I�F�S�F �U�I�F �Q�J�Q�F�X�P�S�L �J�T �T�V�C�K�F�D�U �U�P �B�H�H�S�F�T�T�J�W�F �N�F�E�J�B �P�S �B�U�N�P�T�Q�I�F�S�J�D �D�P�O�E�J�U�J�P�O�T�� �1�J�Q�F 
�C�S�B�D�L�F�U�T �B�O�E �Q�J�Q�F �D�M�B�N�Q�T �G�S�P�N �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�S�F �T�V�J�U�B�C�M�F �G�P�S �B�M�M �Q�J�Q�F �N�B�U�F�S�J�B�M�T �V�T�F�E��

�%�P �O�P�U �V�T�F �,�-�*�1���*�5 �Q�J�Q�F �C�S�B�D�L�F�U�T �B�T �Ì�Y�F�E �Q�P�J�O�U�T��

From d90 upwards KLIP-IT pipe clamps must be mounted upright, as in the installation 
examples below.

Arranging �xed points

�" �Ì�Y�F�E �Q�P�J�O�U �J�T �B �C�S�B�D�L�F�U �X�I�J�D�I �Q�S�F�W�F�O�U�T �U�I�F �Q�J�Q�F �G�S�P�N �N�P�W�J�O�H �J�O �B�O�Z �E�J�S�F�D�U�J�P�O�� �5�I�F �Q�V�S�Q�P�T�F 
�P�G �B �Ì�Y�F�E �Q�P�J�O�U �J�T �U�P �D�P�O�U�S�P�M �U�F�O�T�J�P�O �D�B�V�T�F�E �C�Z �U�F�N�Q�F�S�B�U�V�S�F �D�I�B�O�H�F�T �B�O�E �H�V�J�E�F �F�M�P�O�H�B�U�J�P�O �J�O �B 
certain direction.

Fixed point design

�5�I�F �Q�J�Q�F �N�V�T�U �O�P�U �C�F �Ì�Y�F�E �C�Z �D�M�B�N�Q�J�O�H �J�U �J�O �U�I�F �Q�J�Q�F �C�S�B�D�L�F�U�� �5�I�J�T �D�B�O �D�B�V�T�F 
�E�F�G�P�S�N�B�U�J�P�O �B�O�E �Q�I�Z�T�J�D�B�M �E�B�N�B�H�F �U�P �U�I�F �Q�J�Q�F�
 �E�B�N�B�H�F �U�I�B�U �T�P�N�F�U�J�N�F�T �E�P�F�T �O�P�U �B�Q�Q�F�B�S 
until very much later.

Pipe brackets must be robust and mounted �rmly to be able to take up the forces 
arising from changes in length in the piping system. Hanging brackets or KLIP-IT pipe 
brackets are unsuitable for use as �xed points.

�-�� �1�J�Q�F �D�M�B�N�Q �T�Q�B�D�J�O�H
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COOL-FIT 2.0 / 2.0M �xed point
�'�J�Y�F�E �Q�P�J�O�U�T �G�P�S �$�0�0�-���'�*�5 �������
 �$�0�0�-���'�*�5 �"�#�4 �1�M�V�T �B�O�E 
�$�0�0�-���'�*�5 �1�& �1�M�V�T �B�S�F �F�T�U�B�C�M�J�T�I�F�E �X�J�U�I �U�I�F �T�Q�F�D�J�B�M �$�0�0�-���'�*�5 
�1�M�V�T �Ì�Y�F�E �Q�P�J�O�U�T�� �5�I�F �Q�S�P�E�V�D�U �D�P�O�T�J�T�U�T �P�G �G�V�T�J�P�O �C�B�O�E�T �B�O�E 
�Q�J�Q�F �C�S�B�D�L�F�U�T�� �&�M�F�D�U�S�P�G�V�T�J�P�O �C�B�O�E�T �B�T �Q�F�S�N�B�O�F�O�U �K�P�J�O�U�T 
�U�S�B�O�T�N�J�U �U�I�F �G�P�S�D�F�T �U�I�B�U �P�D�D�V�S �J�O �U�I�F �Q�J�Q�F �U�P �U�I�F �Ì�Y�F�E �Q�P�J�O�U�� 
�5�I�F �T�V�Q�Q�M�J�F�E �Q�J�Q�F �C�S�B�D�L�F�U�T �T�F�S�W�F �U�P �C�V�J�M�E �V�Q �U�I�F �G�V�T�J�P�O 
�Q�S�F�T�T�V�S�F �E�V�S�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O �P�G �U�I�F �G�V�T�J�P�O �C�B�O�E�T �B�O�E �Q�S�P�W�J�E�F 
�T�U�B�C�J�M�J�U�Z �E�V�S�J�O�H �P�Q�F�S�B�U�J�P�O�� �'�P�S �G�V�T�J�P�O�
 �V�T�F �B�O �.�4�" �����Y�
 
�.�4�"�{�����Y�
 �.�4�" �������
 �������
 �������
 ������ �P�S �D�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F 
���������7 �F�M�F�D�U�S�P�G�V�T�J�P�O �V�O�J�U�� �*�G �Z�P�V �V�T�F �B�O �.�4�" �F�M�F�D�U�S�P�G�V�T�J�P�O 
�V�O�J�U �C�Z �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T�
 �V�T�F �U�I�F �B�E�B�Q�U�P�S �X�J�U�I �D�P�E�F �/�P�� 
���������������������� �P�S �U�I�F �Z���D�B�C�M�F �L�J�U �X�J�U �D�P�E�F �/�P�� ������ ������ �������� 
�1�M�F�B�T�F �U�B�L�F �O�P�U�F �P�G �U�I�F �N�B�Y�J�N�V�N �B�M�M�P�X�F�E �G�P�S�D�F�T �J�O �U�I�F 
�U�B�C�M�F �C�F�M�P�X��

Diameter (mm) �E������
�%����

d40/
�%����

d50/
�%����

�E������
�%������

�E������
�%������

d90/
�%������

d110 / 
�%������

d140 / 
�%������

Maximum force F (kN) ������ ������ 5.0 ������ 10.0 10.0 10.0 10.0

COOL-FIT 2.0 �xed points must be calculated on the basis of the application. Fixed point 
brackets and cross braces are not included.

Scope of delivery

Y-cable kit for COOL-FIT �xed points

�5�I�F �$�0�0�-���'�*�5 �:���D�B�C�M�F�T �D�B�O �C�F �V�T�F�E �G�P�S �B �G�B�T�U�F�S �J�O�T�U�B�M�M�B�U�J�P�O �P�G �$�0�0�-���'�*�5 ������ �Ì�Y �Q�P�J�O�U�T�� �4�J�O�D�F 
�F�M�F�D�U�S�P�G�V�T�J�P�O �C�B�O�E�T �B�M�X�B�Z�T �D�P�N�F �J�O �Q�B�J�S�T�
 �:���D�B�C�M�F�T �B�M�M�P�X �G�P�S �B �T�J�N�V�M�U�B�O�F�P�V�T �G�V�T�J�P�O �Q�S�P�D�F�T�T�
 
cutting fusion time in half.

�� �$�M�B�N�Q�T �U�P �N�B�J�O�U�B�J�O �G�V�T�J�P�O 
pressure

�� �&�M�F�D�U�S�P�G�V�T�J�P�O �C�B�O�E 
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2.4.13	Hoses

Installation of elastomer hoses

�5�P �F�O�T�V�S�F �U�I�F �V�T�B�C�J�M�J�U�Z �P�G �I�P�T�F �M�J�O�F�T �B�O�E �U�P �B�W�P�J�E �T�I�P�S�U�F�O�J�O�H �U�I�F�J�S �T�F�S�W�J�D�F �M�J�G�F �U�I�S�P�V�H�I 
�B�E�E�J�U�J�P�O�B�M �T�U�S�F�T�T�F�T�
 �Q�M�F�B�T�F �O�P�U�F �U�I�F �G�P�M�M�P�X�J�O�H��
•	 �)�P�T�F �M�J�O�F�T �N�V�T�U �C�F �J�O�T�U�B�M�M�F�E �T�P �U�I�B�U �U�I�F�J�S �O�B�U�V�S�B�M �Q�P�T�J�U�J�P�O �B�O�E �N�P�W�F�N�F�O�U �J�T �O�P�U �I�J�O�E�F�S�F�E�� 
•	 �%�V�S�J�O�H �P�Q�F�S�B�U�J�P�O�
 �I�P�T�F �M�J�O�F�T �N�V�T�U �J�O �Q�S�J�O�D�J�Q�M�F �O�P�U �C�F �T�V�C�K�F�D�U�F�E �U�P �F�Y�U�F�S�O�B�M �G�P�S�D�F�T �T�V�D�I �B�T 

�U�F�O�T�J�P�O�
 �U�P�S�T�J�P�O �B�O�E �D�P�N�Q�S�F�T�T�J�P�O�
 �V�O�M�F�T�T �U�I�F�Z �I�B�W�F �C�F�F�O �T�Q�F�D�J�B�M�M�Z �N�B�E�F �G�P�S �U�I�F �Q�V�S�Q�P�T�F�� 
•	 �5�I�F �N�J�O�J�N�V�N �S�B�E�J�V�T �P�G �D�V�S�W�B�U�V�S�F �T�Q�F�D�J�Ì�F�E �C�Z �U�I�F �N�B�O�V�G�B�D�U�V�S�F�S �N�V�T�U �C�F �P�C�T�F�S�W�F�E�� 
•	 �#�V�D�L�M�J�O�H �J�T �U�P �C�F �B�W�P�J�E�F�E�
 �Q�B�S�U�J�D�V�M�B�S�M�Z �C�Z �U�I�F �K�P�J�O�U��
•	 �#�F�G�P�S�F �Q�V�U�U�J�O�H �U�I�F �T�Z�T�U�F�N �J�O�U�P �P�Q�F�S�B�U�J�P�O�
 �D�I�F�D�L �U�I�B�U �U�I�F �N�F�D�I�B�O�J�D�B�M �D�P�O�O�F�D�U�J�P�O�T �B�S�F 

properly tightened. 
•	 �*�G �U�I�F�S�F �J�T �W�J�T�J�C�M�F �F�Y�U�F�S�O�B�M �E�B�N�B�H�F�
 �U�I�F �I�P�T�F �M�J�O�F �N�V�T�U �O�P�U �C�F �Q�V�U �J�O�U�P �P�Q�F�S�B�U�J�P�O�� 
•	 �5�I�F �D�P�O�O�F�D�U�J�P�O �Ì�U�U�J�O�H�T �T�I�P�V�M�E �C�F �Ì�S�N�M�Z �T�D�S�F�X�F�E �U�P�H�F�U�I�F�S��

Proper use of the hose line
•	 �1�S�F�T�T�V�S�F�� �E�P �O�P�U �F�Y�D�F�F�E �N�B�Y�J�N�V�N �Q�F�S�N�J�U�U�F�E �X�P�S�L�J�O�H �Q�S�F�T�T�V�S�F �B�O�E �P�Q�F�S�B�U�J�O�H �W�B�D�V�V�N 
•	 �5�F�N�Q�F�S�B�U�V�S�F�� �E�P �O�P�U �F�Y�D�F�F�E �N�B�Y�J�N�V�N �Q�F�S�N�J�U�U�F�E �U�F�N�Q�F�S�B�U�V�S�F �G�P�S �U�I�F �N�F�E�J�V�N

Storage
•	 �4�U�P�S�F �J�O �B �D�P�P�M�
 �E�S�Z �B�O�E �E�V�T�U���G�S�F�F �B�S�F�B�� �B�W�P�J�E �E�J�S�F�D�U �T�V�O�M�J�H�I�U �P�S �V�M�U�S�B�W�J�P�M�F�U �J�S�S�B�E�J�B�U�J�P�O�� 

�Q�S�P�U�F�D�U �G�S�P�N �O�F�B�S�C�Z �I�F�B�U �T�P�V�S�D�F�T�� �1�J�Q�J�O�H �N�V�T�U �O�P�U �D�P�N�F �J�O�U�P �D�P�O�U�B�D�U �X�J�U�I �T�V�C�T�U�B�O�D�F�T �U�I�B�U 
can cause damage. 

•	 �)�P�T�F�T �B�O�E �I�P�T�F �B�T�T�F�N�C�M�J�F�T �N�V�T�U �C�F �T�U�P�S�F�E �I�P�S�J�[�P�O�U�B�M�M�Z�
 �G�S�F�F �P�G �U�F�O�T�J�P�O �P�S �C�F�O�E�J�O�H �G�P�S�D�F�T�� 

Maintenance 

�*�O �U�I�F �F�W�F�O�U �P�G �N�B�K�P�S �U�F�N�Q�F�S�B�U�V�S�F �Í�V�D�U�V�B�U�J�P�O�T�
 �X�F �S�F�D�P�N�N�F�O�E �S�F�H�V�M�B�S �W�J�T�V�B�M �J�O�T�Q�F�D�U�J�P�O �P�G 
the hose line.
•	 �*�O �U�I�F �F�W�F�O�U �P�G �M�F�B�L�T���T�Q�J�M�M�T�
 �U�I�F �D�M�B�N�Q�T �T�I�P�V�M�E �C�F �U�J�H�I�U�F�O�F�E �F�W�F�O�M�Z �D�S�P�T�T�X�J�T�F�� �5�I�F �D�M�B�N�Q 

�K�B�X�T �T�I�P�V�M�E �X�I�F�O�F�W�F�S �Q�P�T�T�J�C�M�F �M�F�B�W�F �B �H�B�Q �B�O�E �O�P�U �C�F �D�M�P�T�F�E �Í�V�T�I�� �5�I�F �H�B�Q �T�I�P�V�M�E �C�F 
�Q�B�S�B�M�M�F�M �B�O�E �U�I�F �T�B�N�F �X�J�E�U�I �P�O �F�B�D�I �T�J�E�F�� 
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2.4.14	COOLING Tool-Box

�5�I�F �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �$�P�P�M�J�O�H �$�B�M�D�V�M�B�U�J�P�O �5�P�P�M �J�T �V�T�F�E �U�P �I�F�M�Q �J�O �U�I�F �E�J�N�F�O�T�J�P�O�J�O�H �B�O�E 
design of cooling systems.

�5�I�F �$�P�P�M�J�O�H �$�B�M�D�V�M�B�U�J�P�O �5�P�P�M �I�B�O�E�M�F�T��
•	 �&�Y�Q�B�O�T�J�P�O�
 �D�P�O�U�S�B�D�U�J�P�O
•	 �'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O �E�F�T�J�H�O
•	 �&�O�F�S�H�Z �T�B�W�J�O�H�T
•	 Pipe exterior temperature
•	 Pipe dimensioning
•	 Pressure loss
•	 �%�F�X �Q�P�J�O�U�� �J�O�T�V�M�B�U�J�P�O �U�I�J�D�L�O�F�T�T
•	 �1�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H
•	 �'�S�F�F�[�J�O�H �U�J�N�F
•	 Weight comparison
•	 �$�0�� footprint

�5�I�F �N�P�T�U �D�P�N�N�P�O �D�P�P�M�B�O�U�T �B�S�F �B�M�S�F�B�E�Z �T�U�P�S�F�E �J�O �U�I�F �D�B�M�D�V�M�B�U�J�P�O �U�P�P�M�� �*�U �D�B�M�D�V�M�B�U�F�T �B�M�M �T�Z�T�U�F�N 
�D�P�N�Q�P�O�F�O�U�T�
 �T�V�D�I �B�T �Q�J�Q�F�
 �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T�� �*�U�T �N�F�O�V���C�B�T�F�E �O�B�W�J�H�B�U�J�P�O �J�T �B�W�B�J�M�B�C�M�F �J�O �O�J�O�F 
�M�B�O�H�V�B�H�F�T �B�O�E �B�M�M�P�X�T �G�P�S �F�Î�D�J�F�O�U �B�O�E �P�Q�U�J�N�J�[�F�E �E�J�N�F�O�T�J�P�O�J�O�H �P�G �B �T�Z�T�U�F�N�� �%�B�U�B �G�P�S �U�I�F �N�P�T�U 
commonly used coolants are already stored in the calculation tool. It calculates all system 
�D�P�N�Q�P�O�F�O�U�T �T�V�D�I �B�T �Q�J�Q�F�
 �Ì�U�U�J�O�H�T �B�O�E �W�B�M�W�F�T�� �5�I�F �N�F�O�V �J�T �B�W�B�J�M�B�C�M�F �J�O �O�J�O�F �E�J�Ë�F�S�F�O�U 
�M�B�O�H�V�B�H�F�T�� �*�U �B�M�M�P�X�T �T�Z�T�U�F�N �E�F�T�J�H�O �U�P �C�F �F�Î�D�J�F�O�U �B�O�E �P�Q�U�J�N�J�[�F�E��

�5�I�F ���D�P�N�Q�B�S�J�T�P�O�� �G�V�O�D�U�J�P�O �D�P�N�Q�B�S�F�T �B �$�0�0�-���'�*�5 �T�Z�T�U�F�N �U�P �B �T�U�F�F�M�
 �T�U�B�J�O�M�F�T�T �T�U�F�F�M �P�S �D�P�Q�Q�F�S 
system.

Cooling Calculations Tool: Get it contact with your GF representative or Global Sales 
Support: gss@georg�scher.com
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2.5	 Jointing and Installation 

2.5.1	 Jointing of COOL-FIT 2.0/2.0M

For general notes and information on electrofusion, see Planning Fundamentals 
Chapter “Jointing technology", section "Electrofusion joints".

General advice

�5�I�F �R�V�B�M�J�U�Z �P�G �B �X�F�M�E �J�T �M�B�S�H�F�M�Z �E�F�U�F�S�N�J�O�F�E �C�Z �D�B�S�F�G�V�M �Q�S�F�Q�B�S�B�U�J�P�O�� �5�I�F �X�F�M�E�J�O�H �T�V�S�G�B�D�F �N�V�T�U 
�C�F �Q�S�P�U�F�D�U�F�E �G�S�P�N �B�E�W�F�S�T�F �X�F�B�U�I�F�S �D�P�O�E�J�U�J�P�O�T �T�V�D�I �B�T �S�B�J�O�
 �T�O�P�X �P�S �X�J�O�E�� �5�I�F �Q�F�S�N�J�T�T�J�C�M�F 
�U�F�N�Q�F�S�B�U�V�S�F �S�B�O�H�F �G�P�S �G�V�T�J�P�O �J�T ������ �‹�$ �U�P ���� �‹�$�� �/�B�U�J�P�O�B�M �S�F�H�V�M�B�U�J�P�O�T �N�V�T�U �C�F �P�C�T�F�S�W�F�E�� �*�O 
�E�J�S�F�D�U �T�V�O�M�J�H�I�U�
 �T�I�J�F�M�E�J�O�H �P�G �U�I�F �X�F�M�E�J�O�H �B�S�F�B �D�B�O �I�F�M�Q �U�P �D�S�F�B�U�F �B�O �F�W�F�O �U�F�N�Q�F�S�B�U�V�S�F �Q�S�P�Ì�M�F 
�B�S�P�V�O�E �U�I�F �X�I�P�M�F �D�J�S�D�V�N�G�F�S�F�O�D�F �P�G �U�I�F �Q�J�Q�F�� �*�U �J�T �Q�B�S�U�J�D�V�M�B�S�M�Z �J�N�Q�P�S�U�B�O�U �U�P �F�O�T�V�S�F �U�I�B�U �U�I�F 
�D�M�J�N�B�U�F �D�P�O�E�J�U�J�P�O�T �B�S�F �U�I�F �T�B�N�F �G�P�S �C�P�U�I �U�I�F �F�M�F�D�U�S�P�G�V�T�J�P�O �N�B�D�I�J�O�F �B�O�E �U�I�F �X�F�M�E�J�O�H �B�S�F�B��

Executing electrofusion

Protect the welding area

�5�I�F �T�V�S�G�B�D�F�T �U�P �C�F �X�F�M�E�F�E �P�O �U�I�F �Q�J�Q�F �B�O�E �U�I�F �Ì�U�U�J�O�H �N�V�T�U �C�F �D�B�S�F�G�V�M�M�Z �Q�S�P�U�F�D�U�F�E �G�S�P�N �E�J�S�U�
 
�H�S�F�B�T�F�
 �P�J�M�T �B�O�E �M�V�C�S�J�D�B�O�U�T�� �0�O�M�Z �D�M�F�B�O�J�O�H �B�H�F�O�U�T �T�V�J�U�B�C�M�F �G�P�S �1�& �N�V�T�U �C�F �V�T�F�E��

No fats (i.e. hand cream, oily rags, silicone, etc.) must be introduced into the fusion 
zone!

Without touching the surface, remove product immediately before the 
installation from packaging

�*�G �O�F�D�F�T�T�B�S�Z�
 �Q�S�F�Q�B�S�F �U�I�F �Q�J�Q�F �G�P�S �G�V�T�J�P�O �K�P�J�O�U�T �V�T�J�O�H �U�I�F �'�P�B�N �S�F�N�P�W�B�M �U�P�P�M �	�G�P�B�N �S�F�N�P�W�B�M�
 
�D�V�U�U�J�O�H �U�I�F �K�B�D�L�F�U �B�O�E �Q�F�F�M�J�O�H �U�I�F �N�F�E�J�B �Q�J�Q�F�
 �B�O�E �D�I�F�D�L �B�G�U�F�S�X�B�S�E�T �U�I�B�U �U�I�F �T�I�B�W�J�O�H 
�U�I�J�D�L�O�F�T�T �J�T ������ �r ������ �N�N �B�O�E �U�I�B�U �U�I�F �N�J�O�J�N�V�N �Q�F�S�N�J�T�T�J�C�M�F �F�Y�U�F�S�O�B�M �E�J�B�N�F�U�F�S �B�G�U�F�S �Q�F�F�M�J�O�H 
�J�T �N�F�U��

COOL-FIT 2.0 valves and COOL-FIT 2.0 �ttings (type B and barrel nipple) do not need to 
be peeled.

Minimum permitted pipe external diameter after peeling for  
COOL-FIT 2.0/2.0M:

d/D (mm) 32/75 40/90 50/90 63/110 75/125 90/140 110/160 140/200

Min. d (mm) �������� �������� 49.5 �������� �������� �������� 109.4 ����������
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Cleaning and installation for welding preparation

2

1

Step 1
�$�M�F�B�O �U�I�F �G�V�T�J�P�O �B�S�F�B �P�G �U�I�F �D�P�N�Q�P�O�F�O�U�T 
�X�J�U�I �1�& �D�M�F�B�O�F�S �B�O�E �M�J�O�U�G�S�F�F �D�P�M�P�V�S�M�F�T�T 
and clean cloth in circumferential 
direction.

Step 2
Insert pipe in clamping tool and align free 
�P�G �T�U�S�F�T�T�� �1�V�T�I �Ì�U�U�J�O�H �V�Q �U�P �U�I�F �M�J�N�J�U �T�U�P�Q 
on the pipe.

Step 3
Pay attention that the sealing lip arches 
�V�Q�X�B�S�E�T�� �.�B�S�L �F�O�E �P�G �M�J�Q �P�O �Q�J�Q�F �	�U�P 
check the change in position during 
�X�F�M�E�J�O�H�
��

Step 4
�5�B�L�F �D�B�S�F �G�P�S �M�P�X �T�U�S�F�T�T �J�O�T�U�B�M�M�B�U�J�P�O �B�O�E 
�T�F�D�V�S�F �U�I�F �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H �B�H�B�J�O�T�U 
�E�J�T�M�P�D�B�U�J�P�O�� �5�J�H�I�U �D�M�B�N�Q�T �P�G �D�M�B�N�Q�J�O�H 
tool.

Fusion process

Step 5
Fuse in accordance to the operating 
instructions of the fusion unit.

Step 6
�%�V�S�J�O�H �B�O�E �B�G�U�F�S �G�V�T�J�P�O�
 �D�I�F�D�L �G�V�T�J�P�O 
�J�O�E�J�D�B�U�P�S�T �P�O �U�I�F �F�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H �B�O�E 
note the messages on the display of the 
electrofusion machine. 
�"�G�U�F�S�X�B�S�E�T �N�B�S�L �U�I�F �Ì�U�U�J�O�H �X�J�U�I 
�G�P�M�M�P�X�J�O�H �J�O�G�P�S�N�B�U�J�P�O
•	 �%�B�U�F
•	 �8�F�M�E�F�S�� �8�F�M�E �O�V�N�C�F�S
•	 �5�J�N�F �B�U �U�I�F �F�O�E �P�G �D�P�P�M�J�O�H �U�J�N�F

Step 7
�&�O�T�V�S�F �G�V�T�J�P�O �B�S�F�B �S�F�N�B�J�O�T �T�U�S�F�T�T �G�S�F�F 
and avoid dislocation until cooling time 
has elapsed.

bar

2

1

6

9 3

12

Step 8
�"�G�U�F�S �G�V�T�J�P�O �Q�S�P�D�F�T�T�
 �Ì�U �U�I�F �J�O�T�V�M�B�U�J�P�O �P�G 
�U�I�F �X�F�M�E �Q�J�O�T �P�O�U�P �U�I�F �G�V�T�J�P�O �D�P�O�U�B�D�U�T 
and remove retaining device

Step 9
�"�G�U�F�S �D�P�P�M�J�O�H �Q�F�S�G�P�S�N �Q�S�F�T�T�V�S�F �U�F�T�U�T �B�T 
�Q�F�S �U�B�C�M�F��
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Cooling times before removing retention device and pressure/leak testing

d (mm) Cooling time before 
Remove retention 
device 
[min.]

Cooling time before 
internal pressure 
test at � 6 bar
 [min.]

Cooling time before 
internal pressure 
test at � 18 bar 
[h]

���� 10 15 ��
40 10 15 5
50 10 15 4
���� 10 ���� 5
���� 15 ���� ��
90 ���� ���� ��
110 ���� ���� ��
140 45 ���� ��

�5�I�F �W�B�M�V�F�T �B�S�F �W�B�M�J�E �G�P�S �Q�S�F�T�T�V�S�F �U�F�T�U�T �V�T�J�O�H �B �M�J�R�V�J�E �B�U �Ç ���� �‹ �$�� �'�P�S �U�F�T�U�J�O�H �X�J�U�I �H�B�T �B �D�P�P�M�J�O�H 
�U�J�N�F �P�G ���� �I�P�V�S�T �J�T �S�F�D�P�N�N�F�O�E�F�E��

Valves and �ange joints

�'�P�M�M�P�X�J�O�H �J�O�T�F�S�U�J�P�O �E�F�Q�U�I�T �B�S�F �W�B�M�J�E �G�P�S �$�0�0�-���'�*�5 ������ �� �������. �D�P�N�Q�P�O�F�O�U�T��

d/D (mm) 32/75 40/90 50/90 63/110 75/125 90/140 110/160 140/200

�-�� �	�N�N�
 ���� 40 44 ���� 55 ���� ���� ����

Preparation of �tting – remove sealing lip on one side, clean the sealing 
surfaces 

�'�P�S �U�I�F �K�P�J�O�U�J�O�H �U�P �B �W�B�M�W�F �P�S �Í�B�O�H�F �B�E�B�Q�U�P�S�
 �U�I�F �T�F�B�M�J�O�H �M�J�Q �P�G �U�I�F �Ì�U�U�J�O�H �I�B�T �U�P �C�F �S�F�N�P�W�F�E �B�U 
�U�I�F �W�B�M�W�F �P�S �Í�B�O�H�F �B�E�B�Q�U�P�S �T�J�E�F �B�O�E �T�F�B�M�J�O�H �B�O�E �G�V�T�J�P�O �T�V�S�G�B�D�F�T �I�B�W�F �U�P �C�F �D�M�F�B�O�F�E��

Standard fusion

�'�V�T�F �C�P�U�I �W�B�M�W�F �F�O�E�T �X�J�U�I�P�V�U �W�B�M�W�F �N�P�V�O�U�F�E

A

A
A

�'�P�M�M�P�X�J�O�H �J�O�T�F�S�U�J�P�O �E�F�Q�U�I�T �B�S�F �W�B�M�J�E �G�P�S �$�0�0�-���'�*�5 ������ �� �������. �D�P�N�Q�P�O�F�O�U�T��

d/D (mm) 32/75 40/90 50/90 63/110 75/125 90/140 110/160 140/200

�-�� �	�N�N�
 ���� 40 44 ���� 55 ���� ���� ����
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Mounting the valve insulation

2

1

2

3

2

1

Further information can be found in the assembly instructions. "Insalation for Ball 
Valve" and "Isalation for Butter�y Valve and Flange Adapter".

Compact connection �tting-to-�tting

�8�I�F�O �U�I�F�S�F �J�T �F�O�P�V�H�I �T�Q�B�D�F�
 �'�J�U�U�J�O�H���U�P���1�J�Q�F���U�P���'�J�U�U�J�O�H �D�P�O�O�F�D�U�J�P�O�T �D�B�O �C�F �S�F�B�M�J�[�F�E �V�T�J�O�H �B 
�T�I�P�S�U �$�0�0�-���'�*�5 ������ �Q�J�Q�F�� �5�I�F �G�P�B�N �S�F�N�P�W�B�M �U�P�P�M �F�O�B�C�M�F�T �U�I�F �G�P�B�N �S�F�N�P�W�B�M �P�G �Q�J�Q�F �M�F�O�H�U�I�T �P�G 
�_�������N�N �G�P�S �U�I�F �E�J�N�F�O�T�J�P�O�T �E�������E�����
 �P�S �S�F�T�Q�F�D�U�J�W�F�M�Z �_�������N�N �G�P�S �U�I�F �E�J�N�F�O�T�J�P�O�T �E���������E��������

 Shorter connections Fitting-to-Pipe-to-Fitting can be realized using an un-insulated 
PE100 SDR11 pipe in combination with a piece of insulation that results of an foam 
removal process of the foam removal tool.

After the peeling of the oxid layer of the un-insulated PE pipe, the insulation ring is pulled 
over the pipe and the pipe is welded with the �tting.

d d32 d40 d50 d63 d75 d90 d110 d140

�- �	�N�N�
 ������ ������ ������ 144 ������ ������ ������ ������

�'�P�S �T�J�U�V�B�U�J�P�O�T �X�J�U�I �W�F�S�Z �M�J�N�J�U�F�E �T�Q�B�D�F �U�I�F �T�F�B�M�J�O�H �M�J�Q �B�U �U�I�F �Ì�U�U�J�O�H�T �D�B�O �C�F �S�F�N�P�W�F�E �B�U �U�I�F 
�S�F�T�Q�F�D�U�J�W�F �T�J�E�F�� �5�I�F �K�P�J�O�U�J�O�H �P�G �U�I�F �'�J�U�U�J�O�H���U�P���'�J�U�U�J�O�H �J�T �Q�F�S�G�P�S�N�F�E �V�T�J�O�H �B �C�B�S�S�F�M �O�J�Q�Q�M�F�
 �U�I�F 
�T�F�B�M�J�O�H �P�G �U�I�F �J�O�T�V�M�B�U�J�P�O �J�T �C�F�J�O�H �E�P�O�F �X�J�U�I �B�O �B�E�I�F�T�J�W�F �S�J�O�H �X�I�J�D�I �J�T �U�P �B�E�I�F�S�F�E �U�P �U�I�F 
�D�M�F�B�O�F�E �T�V�S�G�B�D�F �P�G �U�I�F �Ì�U�U�J�O�H�T��

�- ���� �-�F�O�H�U�I �P�G �V�O���J�O�T�V�M�B�U�F�E 
�1�&������ �4�%�3���� �Q�J�Q�F �O�F�F�E�F�E

�� Fittings
�� �#�B�S�S�F�M �O�J�Q�Q�M�F
�� �"dhesive ring
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COOL-FIT 2.0M half shells

2

1

Further information can be found in the installation instructions "COOL-FIT 2.0M – 
metal half shells".
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Hoses
Installation and handling 
instructions (false/correct)

Description

�&�O�T�V�S�F �I�P�T�F �J�T �M�P�O�H �F�O�P�V�H�I �U�P �P�C�T�F�S�W�F �U�I�F �N�J�O�J�N�V�N 
radius of curvature.

�"�W�P�J�E �F�Y�D�F�T�T�J�W�F �C�F�O�E�J�O�H �P�G �I�P�T�F�T�
 �V�T�F �F�M�C�P�X�T��

�"�W�P�J�E �Í�V�D�U�V�B�U�J�O�H �C�F�O�E�J�O�H �T�U�S�F�T�T �B�O�E �F�Y�D�F�T�T�J�W�F 
�D�V�S�W�B�U�V�S�F �C�F�I�J�O�E �U�I�F �Ì�U�U�J�O�H�
 �V�T�F �F�M�C�P�X�T��

�8�I�F�S�F �U�I�F�S�F �J�T �T�J�H�O�J�Ì�D�B�O�U �B�Y�J�B�M �F�Y�Q�B�O�T�J�P�O�
 �U�I�F 
direction of movement and hose axis must lie in the 
same plane in order to avoid torsion.

�"�W�P�J�E �F�Y�D�F�T�T�J�W�F �C�F�O�E�J�O�H �T�U�S�F�T�T �C�Z �V�T�J�O�H �F�M�C�P�X�T��

�*�G �U�I�F �I�P�T�F �B�C�T�P�S�C�T �F�Y�Q�B�O�T�J�P�O�
 �J�U �N�V�T�U �C�F �J�O�T�U�B�M�M�F�E 
transversally to the direction of expansion.

�'�P�S �M�B�S�H�F �M�B�U�F�S�B�M �N�P�W�F�N�F�O�U�T�
 �B �����‹ �B�O�H�M�F �T�I�P�V�M�E �C�F 
�B�M�M�P�X�F�E��

�&�Y�Q�B�O�T�J�P�O �U�B�L�F���V�Q �N�V�T�U �C�F �J�O �U�I�F �Q�M�B�O�F �P�G �U�I�F �Q�J�Q�F�� 
�U�P�S�T�J�P�O �T�I�P�V�M�E �C�F �B�W�P�J�E�F�E��

�'�P�S �N�B�K�P�S �B�Y�J�B�M �F�Y�Q�B�O�T�J�P�O�
 �U�I�F �Q�J�Q�F �N�V�T�U �C�F �J�O�T�U�B�M�M�F�E 
�J�O �B �6���T�I�B�Q�F �U�P �B�W�P�J�E �L�J�O�L�J�O�H��
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Transition Fittings

�5�I�F �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�B�O�H�F �P�G �Ì�U�U�J�O�H�T �Q�S�P�W�J�E�F�T �B �W�B�S�J�F�U�Z �P�G �U�S�B�O�T�J�U�J�P�O�T �B�O�E �U�I�S�F�B�E�F�E �Ì�U�U�J�O�H�T 
�U�P �D�P�O�O�F�D�U �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �D�P�N�Q�P�O�F�O�U�T �U�P �Q�J�Q�F�
 �Ì�U�U�J�O�H�T �P�S �W�B�M�W�F�T �J�O �N�F�U�B�M �	�P�S �W�J�D�F �W�F�S�T�B�
�� �5�I�F 
�N�F�U�B�M �U�I�S�F�B�E�T �3�Q �B�O�E �3 �D�B�O �C�F �T�F�B�M�F�E �X�J�U�I �I�F�N�Q �P�S �1�5�'�& �U�B�Q�F �B�T �M�P�O�H �B�T �U�I�F �D�P�V�O�U�F�S�Q�B�S�U �J�T 
�O�P�U �N�B�E�F �P�G �Q�M�B�T�U�J�D�� �.�B�M�F �B�O�E �G�F�N�B�M�F �( �U�I�S�F�B�E�T �N�V�T�U �C�F �T�F�B�M�F�E �X�J�U�I �Í�B�U �H�B�T�L�F�U�T�� �5�I�F 
�B�E�W�B�O�U�B�H�F �P�G �B �U�I�S�F�B�E�F�E �( �D�P�O�O�F�D�U�J�P�O �J�T �S�B�E�J�B�M �B�O�E �U�P�S�T�J�P�O���G�S�F�F �Q�P�T�T�J�C�J�M�J�U�Z �G�P�S �J�O�T�U�B�M�M�J�O�H �B�O�E 
uninstalling.

�/�F�Y�U �U�P �U�I�F �U�S�B�E�J�U�J�P�O�B�M �U�S�B�O�T�J�U�J�P�O �U�P �N�F�U�B�M �Q�J�Q�J�O�H�
 �U�I�F�T�F �Ì�U�U�J�O�H�T �D�B�O �B�M�T�P �C�F �V�T�F�E �U�P �D�P�O�O�F�D�U �B 
manometers. 

To prevent electrochemical corrosion, stainless steel connecting elements should

preferably be used for steel transitions and brass connecting elements for transitions 
to non-ferrous metals.

Combining G and R threads

�5�I�F �D�P�O�O�F�D�U�J�P�O �P�G �B �N�B�M�F �Q�B�S�B�M�M�F�M �Q�J�Q�F �U�I�S�F�B�E �( �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �&�/ �*�4�0 �����������
 �X�J�U�I �B 
�G�F�N�B�M�F �Q�B�S�B�M�M�F�M �Q�J�Q�F �U�I�S�F�B�E �3�Q �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �*�4�0 ������ �J�T �O�P�U �J�O�U�F�O�E�F�E �B�D�D�P�S�E�J�O�H �U�P 
�T�U�B�O�E�B�S�E�T�� �" �U�J�H�I�U �D�P�O�O�F�D�U�J�P�O �J�T �Q�P�T�T�J�C�M�F �V�O�E�F�S �G�B�W�P�S�B�C�M�F �D�P�O�E�J�U�J�P�O�T�
 �C�V�U �D�B�O�O�P�U �C�F 
�F�T�U�B�C�M�J�T�I�F�E �S�F�M�J�B�C�M�Z��

Connecting the insulations of Transition Fittings and jointing elements of 
Flexible Hoses

�5�I�F �/�#�3 �J�O�T�V�M�B�U�J�P�O �P�G �U�I�F �$�0�0�-���'�*�5 ������ �5�S�B�O�T�J�U�J�P�O �'�J�U�U�J�O�H�T �J�T �B�Q�Q�M�J�F�E �G�P�M�M�P�X�J�O�H �U�I�F �K�P�J�O�U�J�O�H �P�G 
�U�I�F �$�0�0�-���'�*�5 ������ �5�S�B�O�T�J�U�J�P�O �'�J�U�U�J�O�H�T �X�J�U�I �U�I�F �$�0�0�-���'�*�5 ������ �'�J�U�U�J�O�H �5�Z�Q�F �"�
 �B�O�E �U�I�F �N�F�D�I�B�O�J�D�B�M 
�K�P�J�O�U�J�O�H �P�G �U�I�F �U�I�S�F�B�E�F�E �D�P�N�Q�P�O�F�O�U�T �P�G �)�P�T�F �B�O�E �5�S�B�O�T�J�U�J�P�O �'�J�U�U�J�O�H�� �5�I�F �/�#�3 �J�O�T�V�M�B�U�J�P�O �P�G 
�5�S�B�O�T�J�U�J�P�O �'�J�U�U�J�O�H�T �B�O�E �P�G �U�I�F �'�M�F�Y�J�C�M�F �)�P�T�F�T�n �K�P�J�O�U�J�O�H �F�M�F�N�F�O�U�T �B�S�F �C�F�J�O�H �T�V�Q�Q�M�J�F�E �X�J�U�I �B�Y�J�B�M 
�B�E�I�F�T�J�W�F �U�B�Q�F�T�� �5�I�F �B�E�I�F�T�J�W�F �U�B�Q�F�T �B�S�F �V�T�F�E �G�P�S �B �D�P�O�E�F�O�T�B�U�J�P�O �Q�S�P�P�G �B�Y�J�B�M �T�F�B�M�J�O�H �P�G �U�I�F 
�/�#�3 �J�O�T�V�M�B�U�J�P�O�� �5�I�F �S�B�E�J�B�M �K�P�J�O�U�J�O�H �P�G �U�I�F �K�P�J�O�U�J�O�H �G�B�D�F �P�G �U�I�F �/�#�3 �J�O�T�V�M�B�U�J�P�O �D�B�O �C�F �B�Q�Q�M�J�F�E 
�F�J�U�I�F�S �C�Z �B�E�I�F�T�J�W�F �D�F�N�F�O�U �P�G �C�Z �B�E�I�F�T�J�W�F �U�B�Q�F��

Jointing Instructions for the adhesive cement

�5�I�F �B�E�I�F�T�J�W�F �T�I�P�V�M�E �C�F �U�I�P�S�P�V�H�I�M�Z �T�U�J�S�S�F�E �C�F�G�P�S�F �V�T�F�� �" �U�I�J�O �Ì�M�N �J�T �B�Q�Q�M�J�F�E �C�Z �N�F�B�O�T �P�G �U�I�F 
�C�S�V�T�I �U�P �C�P�U�I �T�V�S�G�B�D�F�T �U�P �C�F �C�P�O�E�F�E�� �%�P�J�O�H �U�I�J�T�
 �U�I�F �D�P�O�T�V�N�Q�U�J�P�O �J�T �_������ �r ���������L�H���N��.

�5�I�F �P�Q�F�O �K�P�J�O�U �U�J�N�F �J�T �B�C�P�V�U �������� �N�J�O�V�U�F�T �E�F�Q�F�O�E�J�O�H �P�O �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �I�V�N�J�E�J�U�Z �P�G �B�J�S�� 

�#�F�G�P�S�F �U�I�F �D�P�B�U�F�E �T�V�S�G�B�D�F�T �B�S�F �C�S�P�V�H�I�U �U�P�H�F�U�I�F�S �U�I�F�
 �U�I�F �B�E�I�F�T�J�W�F �N�V�T�U �T�U�J�M�M �C�F �U�B�D�L�Z �C�V�U 
�T�I�P�V�M�E �O�P�U �U�S�B�O�T�G�F�S �U�P �U�I�F �T�L�J�O �X�I�F�O �Ì�O�H�F�S���U�F�T�U�F�E�� �5�I�F �T�V�S�G�B�D�F�T �T�I�P�V�M�E �C�F �C�S�P�V�H�I�U �U�P�H�F�U�I�F�S 
�R�V�J�D�L�M�Z �B�O�E �Ì�S�N�M�Z �B�O�E �T�I�P�V�M�E �C�F �I�F�M�E �U�P�H�F�U�I�F�S �G�P�S �B �G�F�X �T�F�D�P�O�E�T��

�5�I�F �S�F�D�P�N�N�F�O�E�F�E �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �G�P�S �T�U�P�S�B�H�F �B�O�E �Q�S�P�D�F�T�T�J�O�H �J�T �J�O �U�I�F �S�B�O�H�F �C�F�U�X�F�F�O 
�������‹�$ �B�O�E �����‹�$���5�I�F �B�E�I�F�T�J�W�F �T�I�P�V�M�E �O�P�U �C�F �V�T�F�E �C�F�M�P�X �������‹�$��
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Flange connections

�'�M�B�O�H�F�T �X�J�U�I �T�V�Î�D�J�F�O�U �U�I�F�S�N�B�M �B�O�E �N�F�D�I�B�O�J�D�B�M �T�U�B�C�J�M�J�U�Z �N�V�T�U �C�F �V�T�F�E�� �5�I�F �E�J�Ë�F�S�F�O�U �Í�B�O�H�F 
�U�Z�Q�F�T �C�Z �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �G�V�M�Ì�M�M �U�I�F�T�F �S�F�R�V�J�S�F�N�F�O�U�T�� �5�I�F �H�B�T�L�F�U �E�J�N�F�O�T�J�P�O�T �N�V�T�U �N�B�U�D�I 
�U�I�F �P�V�U�F�S �B�O�E �J�O�O�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �Í�B�O�H�F �B�E�B�Q�U�F�S �P�S �W�B�M�W�F �F�O�E�� �%�J�Ë�F�S�F�O�D�F�T �C�F�U�X�F�F�O �U�I�F 
�J�O�O�F�S �E�J�B�N�F�U�F�S�T �P�G �H�B�T�L�F�U �B�O�E �Í�B�O�H�F �U�I�B�U �B�S�F �H�S�F�B�U�F�S �U�I�B�O ���� �N�N �N�B�Z �S�F�T�V�M�U �J�O 
�N�B�M�G�V�O�D�U�J�P�O�J�O�H �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T��

Comparison of �ange connections

Flange connection Properties

PP-V �ange •	 �$�P�S�S�P�T�J�P�O���G�S�F�F �B�M�M���Q�M�B�T�U�J�D �Í�B�O�H�F �N�B�E�F �P�G �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �1�1���(�'���� 
�	�Ì�C�F�S���H�M�B�T�T �S�F�J�O�G�P�S�D�F�E�


•	 �)�J�H�I �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �	�I�Z�E�S�P�M�Z�T�J�T���S�F�T�J�T�U�B�O�U�

•	 �.�B�Y�J�N�V�N �Q�P�T�T�J�C�M�F �C�S�F�B�L �S�F�T�J�T�U�B�O�D�F �E�V�F �U�P �F�M�B�T�U�J�D�J�U�Z �	�E�F�G�P�S�N�T �J�G �J�U �J�T 

tightened too much)
•	 �6�T�F �G�P�S �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�T �V�Q �U�P ���� �‹�$
•	 �6�7���T�U�B�C�J�M�J�[�F�E
•	 �8�J�U�I �J�O�U�F�H�S�B�U�F�E �C�P�M�U���Ì�Y�J�O�H
•	 �4�F�M�G���D�F�O�U�F�S�J�O�H �B�J�E �P�G �U�I�F �C�B�D�L�J�O�H �Í�B�O�H�F �P�O �U�I�F �Í�B�O�H�F �B�E�B�Q�U�F�S
•	 �4�Z�N�N�F�U�S�J�D �E�F�T�J�H�O �B�M�M�P�X�T �B�T�T�F�N�C�M�Z �P�O �F�J�U�I�F�S �T�J�E�F�� �" ���S�F�W�F�S�T�F�� 

�J�O�T�U�B�M�M�B�U�J�P�O �J�T �O�F�W�F�S �Q�P�T�T�J�C�M�F�� �"�M�M �J�N�Q�P�S�U�B�O�U �J�O�G�P�S�N�B�U�J�P�O �J�T �S�F�B�E�B�C�M�F
•	 �7���H�S�P�P�W�F �	�Q�B�U�F�O�U�F�E�

•	 �&�W�F�O �E�J�T�U�S�J�C�V�U�J�P�O �P�G �G�P�S�D�F�T �B�D�S�P�T�T �U�I�F �C�B�D�L�J�O�H  �Í�B�O�H�F �	�D�P�O�T�F�S�W�F�T 

components)
•	 �4�V�Q�Q�P�S�U�T �B �M�P�O�H�F�S���M�B�T�U�J�O�H �U�P�S�R�V�F �G�P�S �B �T�B�G�F �K�P�J�O�U

PP-steel �ange •	 �7�F�S�Z �S�P�C�V�T�U �B�O�E �T�U�J�Ë �E�V�F �U�P �U�I�F �T�U�F�F�M �J�O�M�B�Z
•	 �$�P�S�S�P�T�J�P�O���G�S�F�F �Q�M�B�T�U�J�D �Í�B�O�H�F �N�B�E�F �P�G �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �1�1���(�'���� 

�	�Ì�C�F�S���H�M�B�T�T �S�F�J�O�G�P�S�D�F�E�
 �X�J�U�I �T�U�F�F�M �J�O�M�B�Z
•	 �)�J�H�I �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �	�I�Z�E�S�P�M�Z�T�J�T���S�F�T�J�T�U�B�O�U�

•	 �.�B�Y�J�N�V�N �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F ���� �‹�$
•	 �6�7���T�U�B�C�J�M�J�[�F�E

�� Pipe
�� �#�P�M�U
�� Washer
�� �#�B�D�L�J�O�H �'�M�B�O�H�F
�� �'�M�B�O�H�F �"�E�B�Q�U�P�S�� �7�B�M�W�F �F�O�E
�� Flange gasket
�� �/ ut
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Creating �ange joints

�8�I�F�O �F�Y�F�D�V�U�J�O�H �Í�B�O�H�F �K�P�J�O�U�T�
 �U�I�F �G�P�M�M�P�X�J�O�H �Q�P�J�O�U�T �T�I�P�V�M�E �C�F �O�P�U�F�E��

Orientation of bolts beyond the two main axes
•	 �'�P�S �I�P�S�J�[�P�O�U�B�M �Q�J�Q�J�O�H�T �T�Z�T�U�F�N�T�
 �U�I�F �P�S�J�F�O�U�B�U�J�P�O �T�I�P�X�O �P�G �U�I�F �C�P�M�U�T �C�F�Z�P�O�E �U�I�F �N�B�J�O �B�Y�F�T 

�	�T�F�F �U�I�F �G�P�M�M�P�X�J�O�H �Ì�H�V�S�F�
 �J�T �Q�S�F�G�F�S�S�F�E �T�J�O�D�F �Q�P�T�T�J�C�M�F �M�F�B�L�T �B�U �U�I�F �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O �E�P �O�P�U 
�D�B�V�T�F �U�I�F �N�F�E�J�V�N �U�P �S�V�O �E�J�S�F�D�U�M�Z �P�O�U�P �U�I�F �C�P�M�U�T��

•	 �'�M�B�O�H�F �B�E�B�Q�U�P�S�
 �W�B�M�W�F �F�O�E �P�S �Ì�Y�F�E �Í�B�O�H�F�
 �T�F�B�M �B�O�E �M�P�P�T�F �Í�B�O�H�F �N�V�T�U �C�F �B�M�J�H�O�F�E �D�F�O�U�S�B�M�M�Z 
on the pipe axis.

•	 �#�F�G�P�S�F �U�J�H�I�U�F�O�J�O�H �U�I�F �T�D�S�F�X�T�
 �U�I�F �T�F�B�M�J�O�H �T�V�S�G�B�D�F�T �N�V�T�U �C�F �B�M�J�H�O�F�E �Q�B�S�B�M�M�F�M �B�O�E �T�O�V�H 
�B�H�B�J�O�T�U �U�I�F �T�F�B�M�� �5�J�H�I�U�F�O�J�O�H �N�J�T�B�M�J�H�O�F�E �Í�B�O�H�F�T �X�J�U�I �U�I�F �S�F�T�V�M�U�J�O�H �U�F�O�T�J�M�F �T�U�S�F�T�T �J�T �U�P �C�F 
avoided at all costs.

Selecting and handling bolts
•	 �5�I�F �M�F�O�H�U�I �P�G �U�I�F �C�P�M�U�T �T�I�P�V�M�E �C�F �J�O �T�V�D�I �B �X�B�Z �U�I�B�U �U�I�F �C�P�M�U �U�I�S�F�B�E �E�P�F�T �O�P�U �Q�S�P�U�S�V�E�F �N�P�S�F 

�U�I�B�O ������ �U�V�S�O�T �P�G �U�I�F �U�I�S�F�B�E �B�U �U�I�F �O�V�U�� �8�B�T�I�F�S�T �N�V�T�U �C�F �V�T�F�E �B�U �U�I�F �C�P�M�U�T �B�T �X�F�M�M �B�T �U�I�F 
�O�V�U�� �*�G �U�P�P �M�P�O�H �C�P�M�U�T �B�S�F �V�T�F�E �J�U�n�T �O�P�U �Q�P�T�T�J�C�M�F �U�P �N�P�V�O�U �U�I�F �J�O�T�V�M�B�U�J�P�O �I�B�M�G �T�I�F�M�M�T 
�B�G�U�F�S�X�B�S�E�T��

•	 �5�P �F�O�T�V�S�F �U�I�B�U �U�I�F �D�P�O�O�F�D�U�J�O�H �C�P�M�U�T �D�B�O �C�F �F�B�T�J�M�Z �U�J�H�I�U�F�O�F�E �B�O�E �S�F�N�P�W�F�E �B�G�U�F�S �B �M�F�O�H�U�I�Z 
�Q�F�S�J�P�E �P�G �V�T�F�
 �U�I�F �U�I�S�F�B�E �T�I�P�V�M�E �C�F �M�V�C�S�J�D�B�U�F�E�
 �F���H�� �X�J�U�I �N�P�M�Z�C�E�F�O�V�N �T�V�M�Q�I�J�E�F��

•	 �5�J�H�I�U�F�O�J�O�H �U�I�F �C�P�M�U�T �C�Z �V�T�J�O�H �B �U�P�S�R�V�F �X�S�F�O�D�I��
•	 �5�I�F �C�P�M�U�T �N�V�T�U �C�F �U�J�H�I�U�F�O�F�E �E�J�B�H�P�O�B�M�M�Z �B�O�E �F�W�F�O�M�Z�� �'�J�S�T�U�
 �U�J�H�I�U�F�O �U�I�F �C�P�M�U�T �C�Z �I�B�O�E �T�P �U�I�B�U 

�U�I�F �H�B�T�L�F�U �J�T �F�W�F�O�M�Z �D�P�O�U�B�D�U�J�O�H �U�I�F �K�P�J�O�U�J�O�H �G�B�D�F�T�� �5�I�F�O �U�J�H�I�U�F�O �B�M�M �C�P�M�U�T �E�J�B�H�P�O�B�M�M�Z �U�P ���� �� 
�P�G �U�I�F �S�F�R�V�J�S�F�E �U�P�S�R�V�F�
 �G�P�M�M�P�X�F�E �C�Z ������ �� �P�G �U�I�F �S�F�R�V�J�S�F�E �U�P�S�R�V�F�� �5�I�F �S�F�D�P�N�N�F�O�E�F�E �C�P�M�U 
�U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F�T �B�S�F �M�J�T�U�F�E �J�O �U�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F�� �)�P�X�F�W�F�S�
 �E�F�W�J�B�U�J�P�O�T �N�B�Z �P�D�D�V�S �J�O 
�Q�S�B�D�U�J�D�F�
 �F���H�� �U�I�S�P�V�H�I �U�I�F �V�T�F �P�G �T�U�J�Ë �C�P�M�U�T �P�S �Q�J�Q�F �B�Y�F�T �U�I�B�U �B�S�F �O�P�U �B�M�J�H�O�F�E�� �5�I�F �4�I�P�S�F 
�I�B�S�E�O�F�T�T �P�G �U�I�F �H�B�T�L�F�U �D�B�O �B�M�T�P �J�O�Í�V�F�O�D�F �U�I�F �O�F�D�F�T�T�B�S�Z �U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F�� 

•	 �8�F �S�F�D�P�N�N�F�O�E �D�I�F�D�L�J�O�H �U�I�F �U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F�T ���� �I�P�V�S�T �B�G�U�F�S �B�T�T�F�N�C�M�Z �B�D�D�P�S�E�J�O�H �U�P �U�I�F 
�T�Q�F�D�J�Ì�F�E �W�B�M�V�F�T �B�O�E�
 �J�G �O�F�D�F�T�T�B�S�Z�
 �S�F�U�J�H�I�U�F�O �U�I�F�N�� �"�M�X�B�Z�T �U�J�H�I�U�F�O �E�J�B�H�P�O�B�M�M�Z �I�F�S�F�
 �B�T �X�F�M�M��

•	 �"�G�U�F�S �U�I�F �Q�S�F�T�T�V�S�F �U�F�T�U�
 �U�I�F �U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F�T �N�V�T�U �C�F �D�I�F�D�L�F�E �J�O �B�O�Z �D�B�T�F �B�O�E�
 �J�G 
�O�F�D�F�T�T�B�S�Z�
 �S�F�U�J�H�I�U�F�O�F�E��

For more information on �anges, see DVS 2210-1 supplement 3.

In the area of �exible sections and expansion loops, no bolt connections or �ange 
connections should be used since the bending stress may cause leaks.

Flange with main axes (cente-
red crosswise)
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Bolt tightening torque guidelines for metric (ISO) �ange connections with 
PP-V, PP- steel and PVC �anges

�5�I�F �J�O�E�J�D�B�U�F�E �U�P�S�R�V�F�T �B�S�F �S�F�D�P�N�N�F�O�E�F�E �C�Z �(�' �1�J�Q�J�O�H �T�Z�T�U�F�N�T�� �5�I�F�T�F �U�P�S�R�V�F�T �B�M�S�F�B�E�Z �F�O�T�V�S�F 
�B �T�V�Î�D�J�F�O�U �U�J�H�I�U�O�F�T�T �P�G �U�I�F �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�� �5�I�F�Z �E�F�W�J�B�U�F �G�S�P�N �U�I�F �E�B�U�B �J�O �U�I�F �%�7�4 ������������ 
�4�V�Q�Q�M�F�N�F�O�U ���
 �X�I�J�D�I �B�S�F �U�P �C�F �V�O�E�F�S�T�U�P�P�E �B�T �V�Q�Q�F�S �M�J�N�J�U�T�� �5�I�F �J�O�E�J�W�J�E�V�B�M �D�P�N�Q�P�O�F�O�U�T �P�G �U�I�F 
�Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O �	�W�B�M�W�F �F�O�E�T�
 �Í�B�O�H�F �B�E�B�Q�U�F�S�T�
 �Í�B�O�H�F�T�
 �C�Z �(�' �1�J�Q�J�O�H �T�Z�T�U�F�N�T �B�S�F 
dimensioned for these upper limits.

Pipe outside 
diameter
d (mm)

Nominal 
Diameter 
DN (mm)

Tightening torque

MD (Nm)

Flat ring 
maximum 
pressure 
10 bar / 40 ° C

Pro�le seal 
maximum 
pressure 
16 bar

O-ring maximum 
pressure 16 bar

�E���� �%�/���� 15 10 10
d40 �%�/���� ���� 15 15
d50 �%�/���� ���� 15 15
�E���� �%�/���� ���� ���� ����
�E���� �%�/���� 50 ���� ����
d90 �%�/���� ���� 15 15
�E�������
 ������ �%�/������ ���� ���� ����
d140 �%�/������ 45 ���� ����

Length of bolts

�*�O �Q�S�B�D�U�J�D�F�
 �J�U �J�T �P�G�U�F�O �E�J�Î�D�V�M�U �U�P �E�F�U�F�S�N�J�O�F �U�I�F �D�P�S�S�F�D�U �C�P�M�U �M�F�O�H�U�I �G�P�S �Í�B�O�H�F �K�P�J�O�U�T�� �*�U �D�B�O �C�F 
�E�F�S�J�W�F�E �G�S�P�N �U�I�F �G�P�M�M�P�X�J�O�H �Q�B�S�B�N�F�U�F�S�T��
•	 �5�I�J�D�L�O�F�T�T �P�G �U�I�F �X�B�T�I�F�S �	���Y�

•	 �5�I�J�D�L�O�F�T�T �P�G �U�I�F �O�V�U �	���Y�

•	 �5�I�J�D�L�O�F�T�T �P�G �U�I�F �H�B�T�L�F�U �	���Y�

•	 �'�M�B�O�H�F �U�I�J�D�L�O�F�T�T �	���Y�

•	 �5�I�J�D�L�O�F�T�T �P�G �Í�B�O�H�F �D�P�M�M�B�S �	�W�B�M�W�F �F�O�E �P�S �Í�B�O�H�F �B�E�B�Q�U�P�S�
 �	���Y�

•	 �7�B�M�W�F �J�O�T�U�B�M�M�B�U�J�P�O �M�F�O�H�U�I�
 �J�G �B�Q�Q�M�J�D�B�C�M�F �	���Y�


�*�O �P�S�E�F�S �U�P �F�O�T�V�S�F �U�I�F �Ì�U�U�J�O�H �P�G �U�I�F �J�O�T�V�M�B�U�J�P�O �I�B�M�G �T�I�F�M�M�T �P�G �U�I�F �$�0�0�-���'�*�5 ������ �Í�B�O�H�F �B�E�B�Q�U�P�S�T 
�U�I�F �V�T�F�E �C�P�M�U�T �N�V�T�U �O�P�U �C�F �U�P�P �M�P�O�H��

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �J�T �V�T�F�G�V�M �J�O �E�F�U�F�S�N�J�O�J�O�H �U�I�F �O�F�D�F�T�T�B�S�Z �C�P�M�U �M�F�O�H�U�I��

Under DVS 2210-1, the screw length should be such that it extends 2 to 3 threads 
beyond the nut.

Online "screw lengths and tightening torques" tool on www.gfps.com/tools

�'�P�S �B �$�0�0�-���'�*�5 ������ �'�M�B�O�H�F �B�E�B�Q�U�P�S�T �V�T�F�E �U�P�H�F�U�I�F�S �X�J�U�I �1�1���4�U�F�F�M �C�B�D�L�J�O�H �Í�B�O�H�F�T�
 �U�I�F 
�G�P�M�M�P�X�J�O�H �C�P�M�U �M�F�O�H�U�I�T �D�B�O �C�F �V�T�F�E��

Dimension �E���� d40 d50 �E���� �E���� d90 d110 d140
Screws �.�����Y���� �.�����Y���� �.�����Y���� �.�����Y����  

or 
�.�����Y������

�.�����Y������ �.�����Y������ �.�����Y������ �.�����Y������

1) 	 Maximum operating 
�Q�S�F�T�T�V�S�F �� �C�B�S

�#�P�M�U �U�J�H�I�U�F�O�J�O�H �U�P�S�R�V�F �H�V�J�E�F��
�M�J�O�F�T �G�P�S �*�4�0 �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T
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�$�0�0�-���'�*�5 ���������������.

Installation �ttings (for sensors)

�5�S�B�O�T�J�U�J�P�O�T �B�O�E �U�I�S�F�B�E�F�E �Q�M�B�T�U�J�D �Ì�U�U�J�O�H�T �T�I�P�V�M�E �Ì�S�T�U �C�F �T�D�S�F�X�F�E �Ì�O�H�F�S �U�J�H�I�U�� �5�I�F �Ì�U�U�J�O�H�T �B�S�F 
�U�I�F�O �T�D�S�F�X�F�E �J�O �V�T�J�O�H �B�O �B�Q�Q�S�P�Q�S�J�B�U�F �U�P�P�M �V�O�U�J�M �� �P�S �� �U�I�S�F�B�E�T �S�F�N�B�J�O �W�J�T�J�C�M�F��

�(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T �V�T�J�O�H �1�5�'�& �U�B�Q�F �U�P �T�F�B�M �U�S�B�O�T�J�U�J�P�O�T �B�O�E �U�I�S�F�B�E�F�E �Q�M�B�T�U�J�D 
�Ì�U�U�J�O�H�T�� �"�M�U�F�S�O�B�U�J�W�F�M�Z�
 �)�F�O�L�F�M �5�B�O�H�J�U �6�O�J���-�P�D�L �P�S �-�P�D�U�J�U�F ���� �U�I�S�F�B�E �T�F�B�M �P�S �-�P�D�U�J�U�F �������� �U�I�S�F�B�E 
�T�F�B�M�B�O�U �H�F�M �D�B�O �C�F �V�T�F�E�� �'�P�M�M�P�X �U�I�F �N�B�O�V�G�B�D�U�V�S�F�S�n�T �J�O�T�U�S�V�D�U�J�P�O�T�� �8�I�F�O �V�T�J�O�H �P�U�I�F�S �T�F�B�M�B�O�U�T�
 
�Z�P�V �N�V�T�U �D�I�F�D�L �D�P�N�Q�B�U�J�C�J�M�J�U�Z �X�J�U�I �U�I�F �Q�M�B�T�U�J�D �V�T�F�E��

�0�O �J�O�T�U�B�M�M�J�O�H �*�O�T�U�B�M�M�B�U�J�P�O �Ì�U�U�J�O�H�T �J�O �I�P�S�J�[�P�O�U�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �U�I�F �T�F�O�T�P�S�T �T�I�P�V�M�E �C�F �J�O �� �r �� 
or 
�� �r ���� �D�M�P�D�L �Q�P�T�J�U�J�P�O��

Do not use hemp! It may swell up, putting force on the plastic �ttings and damaging 
plastic threads. Hemp is also not resistant to chemicals used in some media.

2.5.2	 Installation of �xed points 

�5�I�F �$�0�0�-���'�*�5 �Q�J�Q�F �T�I�B�M�M �C�F �J�O�U�T�U�B�M�M�F�E �X�J�U�I �B �T�U�B�O�E�B�S�E �Ì�Y �Q�P�J�O�U �B�T �T�I�P�X�O �C�F�M�P�X�� 

70
70

2

3

1

Step 1
�3�F�N�P�W�F �U�I�F �P�V�U�F�S �M�B�Z�F�S �P�G �U�I�F �1�& 
�K�B�D�L�F�U �X�J�U�I �B �Q�J�Q�F �T�D�S�B�Q�F�S

Step 2
�3�F�N�P�W�F �U�I�F �Z�F�M�M�P�X �Q�S�P�U�F�D�U�J�P�O �C�B�O�E 
�G�S�P�N �U�I�F �X�F�M�E�J�O�H �C�B�O�E�T �B�O�E �Q�M�B�D�F 
�U�I�F�N �P�O �U�I�F �$�0�0�-���'�*�5 �Q�J�Q�F�� �'�J�Y �U�I�F 
�X�F�M�E�J�O�H �C�B�O�E�T �X�J�U�I �U�I�F �Q�J�Q�F �D�M�J�Q�T 
provided.

Note: �5�I�F �O�F�D�F�T�T�B�S�Z �X�F�M�E�J�O�H 
pressure on the clean and dry 
�$�0�0�-���'�*�5 �Q�J�Q�F �J�T �B�D�I�J�F�W�F�E �C�Z 
�U�J�H�I�U�F�O�J�O�H �U�I�F �Q�J�Q�F �D�M�J�Q�T�� �5�B�L�F �D�B�S�F 
�U�I�B�U �C�F�U�X�F�F�O �Ì�Y�F�E �Q�P�J�O�U �D�M�J�Q �B�O�E 
�X�F�M�E �C�B�O�E �U�I�F�S�F �B�S�F �O�P �W�J�T�J�C�M�F �I�P�M�F�T��

Step 3
�#�P�O�E �U�I�F �X�F�M�E�J�O�H �C�B�O�E �X�J�U�I �U�I�F 
�$�0�0�-���'�*�5 �Q�J�Q�F �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I 
the operating instructions of the 
�F�M�F�D�U�S�P�G�V�T�J�P�O �N�B�D�I�J�O�F�� �6�T�F �X�F�M�E�J�O�H 
�B�E�B�Q�U�P�S�T �P�G �U�I�F �Z���D�B�C�M�F �X�J�U�I 
�J�O�U�F�H�S�B�U�F�E �X�F�M�E�J�O�H �B�E�B�Q�U�P�S�T �G�P�S �U�I�F 
�C�P�O�E�J�O�H��

Step 4
�3�F�U�J�H�I�U�F�O �U�I�F �Q�J�Q�F �D�M�J�Q�T �B�G�U�F�S 
�����{�N�J�O�V�U�F�T��
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Design and Installation�$�0�0�-���'�*�5 ���������������.

2.5.3	 Pressure test

Internal pressure test

�'�P�S �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U�J�O�H �B�O�E �D�P�N�N�J�T�T�J�P�O�J�O�H�
 �U�I�F �T�B�N�F �D�P�O�E�J�U�J�P�O�T �B�Q�Q�M�Z �G�P�S �$�0�0�-���'�*�5 ������ 
�B�T �G�P�S �U�I�F �O�P�O���J�O�T�V�M�B�U�F�E �F�D�P�'�*�5 �T�Z�T�U�F�N �	�1�&�
��

2.5.4	 Internal pressure and leak testing

Introduction to the pressure test

Overview of the various test methods

Leakage test Inner Pressure test Leakage test

Medium Water Gas1 �$�P�N�Q�S�F�T�T�F�E �B�J�S1 �(�B�T���B�J�S �	�P�J�M���G�S�F�F�

�5�Z�Q�F �*�O�D�P�N�Q�S�F�T�T�J�C�M�F�$�P�N�Q�S�F�T�T�J�C�M�F�$�P�N�Q�S�F�T�T�J�C�M�F�$�P�N�Q�S�F�T�T�J�C�M�F
�5�F�T�U �Q�S�F�T�T�V�S�F 
(overpressure)

Pp (perm)

or
�������� �x Pp (perm)

�0�Q�F�S�B�U�J�O�H 
�Q�S�F�T�T�V�S�F �� �C�B�S

�0�Q�F�S�B�U�J�O�H 
�Q�S�F�T�T�V�S�F �� �C�B�S

������ �C�B�S

Potential risk 
during the 
pressure test

�-�P�X �)�J�H�I �)�J�H�I �-�P�X

�4�J�H�O�J�Ì�D�B�O�D�F�)�J�H�I�� 
Proof of 
pressure 
resistance incl. 
�J�N�Q�F�S�N�F�B�C�J�M�J�U�Z 
to test medium

�)�J�H�I�� 
Proof of 
pressure 
resistance incl. 
�J�N�Q�F�S�N�F�B�C�J�M�J�U�Z 
to test medium

�)�J�H�I�� 
Proof of 
pressure 
resistance incl. 
�J�N�Q�F�S�N�F�B�C�J�M�J�U�Z 
to test medium

Gering

�" �O�V�N�C�F�S �P�G �J�O�U�F�S�O�B�U�J�P�O�B�M �B�O�E �O�B�U�J�P�O�B�M �T�U�B�O�E�B�S�E�T �B�O�E �H�V�J�E�F�M�J�O�F�T �B�S�F �B�W�B�J�M�B�C�M�F �G�P�S �M�F�B�L �B�O�E 
�Q�S�F�T�T�V�S�F �U�F�T�U�T�� �5�I�F�S�F�G�P�S�F�
 �J�U �J�T �P�G�U�F�O �O�P�U �F�B�T�Z �U�P �Ì�O�E �U�I�F �B�Q�Q�M�J�D�B�C�M�F �U�F�T�U �Q�S�P�D�F�E�V�S�F �B�O�E �G�P�S 
example the test pressure. 

�5�I�F �Q�V�S�Q�P�T�F �P�G �B �Q�S�F�T�T�V�S�F �U�F�T�U �J�T��
•	 �&�O�T�V�S�F �U�I�F �S�F�T�J�T�U�B�O�D�F �U�P �Q�S�F�T�T�V�S�F �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�
 �B�O�E
•	 �4�I�P�X �U�I�F �M�F�B�L���U�J�H�I�U�O�F�T�T �B�H�B�J�O�T�U �U�I�F �U�F�T�U �N�F�E�J�V�N 

�6�T�V�B�M�M�Z�
 �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U �J�T �E�P�O�F �B�T �B �X�B�U�F�S �Q�S�F�T�T�V�S�F �U�F�T�U �B�O�E �P�O�M�Z �J�O �F�Y�D�F�Q�U�J�P�O�B�M 
�D�B�T�F�T �	�V�O�E�F�S �D�P�O�T�J�E�F�S�B�U�J�P�O �P�G �T�Q�F�D�J�B�M �T�B�G�F�U�Z �Q�S�F�D�B�V�U�J�P�O�T�
 �B�T �B �H�B�T �Q�S�F�T�T�V�S�F �U�F�T�U �X�J�U�I �B�J�S �P�S 
nitrogen.

�8�B�U�F�S �J�T �B�O �J�O�D�P�N�Q�S�F�T�T�J�C�M�F �N�F�E�J�V�N�� �*�O �D�B�T�F �P�G �B �M�F�B�L�B�H�F �E�V�S�J�O�H �U�I�F �Q�S�F�T�T�V�S�F �U�F�T�U �S�F�M�B�U�J�W�F �M�P�X 
�F�O�F�S�H�Z �J�T �T�F�U �G�S�F�F�� �5�I�F�S�F�G�P�S�F �U�I�F �I�B�[�B�S�E �Q�P�U�F�O�U�J�B�M �J�T �T�J�H�O�J�Ì�D�B�O�U�M�Z �M�P�X�F�S �D�P�N�Q�B�S�F�E �U�P �U�F�T�U�J�O�H 
�X�J�U�I �B �D�P�N�Q�S�F�T�T�J�C�M�F �N�F�E�J�V�N �M�J�L�F �F���H�� �D�P�N�Q�S�F�T�T�F�E �B�J�S��

Internal pressure test with water or similar incompressible test medium

�5�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U �J�T �E�P�O�F �X�I�F�O �J�O�T�U�B�M�M�B�U�J�P�O �X�P�S�L �I�B�T �C�F�F�O �D�P�N�Q�M�F�U�F�E �B�O�E 
�Q�S�F�T�V�Q�Q�P�T�F�T �B�O �P�Q�F�S�B�U�J�P�O�B�M �Q�J�Q�J�O�H �T�Z�T�U�F�N �P�S �P�Q�F�S�B�U�J�P�O�B�M �U�F�T�U �T�F�D�U�J�P�O�T�� �5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F 
�M�P�B�E �J�T �J�O�U�F�O�E�F�E �U�P �G�V�S�O�J�T�I �F�Y�Q�F�S�J�N�F�O�U�B�M �Q�S�P�P�G �P�G �P�Q�F�S�B�U�J�P�O�B�M �T�B�G�F�U�Z�� �5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �O�P�U 
�C�B�T�F�E �P�O �U�I�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�
 �C�V�U �S�B�U�I�F�S �P�O �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �M�P�B�E �D�B�Q�B�D�J�U�Z�
 �C�B�T�F�E �P�O 
�U�I�F �Q�J�Q�F �X�B�M�M �U�I�J�D�L�O�F�T�T��

�"�E�E�F�O�E�V�N �� �P�G �%�7�4 ������������ �G�P�S�N�T �U�I�F �C�B�T�J�T �G�P�S �U�I�F �G�P�M�M�P�X�J�O�H �J�O�G�P�S�N�B�U�J�P�O�� �5�I�J�T �S�F�Q�M�B�D�F�T �U�I�F 
�E�B�U�B �J�O �%�7�4 ������������ �F�O�U�J�S�F�M�Z�� �5�I�F �N�P�E�J�Ì�D�B�U�J�P�O�T �C�F�D�B�N�F �O�F�D�F�T�T�B�S�Z �C�F�D�B�V�T�F �U�I�F �S�F�G�F�S�F�O�D�F 
�W�B�M�V�F ���O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F �	�1�/�
�� �J�T �C�F�J�O�H �V�T�F�E �M�F�T�T �B�O�E �M�F�T�T �U�P �E�F�U�F�S�N�J�O�F �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �	������ 
�Y �1�/�
 �P�S ������ �Y �1�/�
 �B�O�E �J�T �C�F�J�O�H �S�F�Q�M�B�D�F�E �C�Z �4�%�3�� �*�O �B�E�E�J�U�J�P�O�
 �B �T�I�P�S�U���U�F�S�N �P�W�F�S�M�P�B�E �P�S �F�W�F�O �B 
�S�F�E�V�D�U�J�P�O �J�O �U�I�F �T�F�S�W�J�D�F �M�J�G�F �D�B�O �P�D�D�V�S �J�G �U�I�F �Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F �5�3 �� ���� �‹�$ �J�T �F�Y�D�F�F�E�F�E �C�Z 
�N�P�S�F �U�I�B�O �� �‹�$ �J�O �U�I�F �D�P�V�S�T�F �P�G �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �U�F�T�U �C�B�T�F�E �P�O �U�I�F �O�P�N�J�O�B�M �Q�S�F�T�T�V�S�F�� 

�5�F�T�U �Q�S�F�T�T�V�S�F�T �B�S�F�
 �U�I�F�S�F�G�P�S�F�
 �E�F�U�F�S�N�J�O�F�E �J�O �S�F�M�B�U�J�P�O �U�P �4�%�3 �B�O�E �U�I�F �Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F�� 
�5�I�F ���������I �W�B�M�V�F �G�S�P�N �U�I�F �M�P�O�H���U�F�S�N �C�F�I�B�W�J�P�S �E�J�B�H�S�B�N �J�T �V�T�F�E �G�P�S �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F�� 

1�� �0�C�T�F�S�W�F �U�I�F �B�Q�Q�M�J�D�B�C�M�F 
safety precautions. More 
�J�O�G�P�S�N�B�U�J�P�O �J�T �B�W�B�J�M�B�C�M�F �J�O 
�%�7�4 ������������ �B�E�E�F�O�E�V�N ����
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�$�0�0�-���'�*�5 ���������������.

Test parameters

�5�I�F �G�P�M�M�P�X�J�O�H �U�B�C�M�F �Q�S�P�W�J�E�F�T �S�F�D�P�N�N�F�O�E�B�U�J�P�O�T �P�O �U�I�F �Q�F�S�G�P�S�N�B�O�D�F �P�G �U�I�F �J�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F 
test

Purpose Preliminary Review Main examination

�5�F�T�U �Q�S�F�T�T�V�S�F �Qp (depends on the 
�Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �U�I�F 
permitted test pressure of the 
�J�O�T�U�B�M�M�F�E �D�P�N�Q�P�O�F�O�U�T�
 �T�F�F 
���E�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F���


�Ç �1�Q �	�[�V�M�
 �Ç �������� �1�Q �	�[�V�M�


�5�F�T�U �E�V�S�B�U�J�P�O �	�E�F�Q�F�O�E�T �P�O �U�I�F �M�F�O�H�U�I 
of the pipe sections)

�- �Ç ������ �N�� �� �I�S�T
������ �N �� �- �Ç ������ �N�� �� �I�S�T

�- �Ç ������ �N�� �� �I�S�T
������ �N ���- �Ç ������ �N�� �� �I�S�T

�$�I�F�D�L�T �E�V�S�J�O�H �U�I�F �U�F�T�U �	�U�F�T�U �Q�S�F�T�T�V�S�F 
�B�O�E �U�F�N�Q�F�S�B�U�V�S�F �D�V�S�W�F�T �N�V�T�U �C�F 
recorded) 

�"�U �M�F�B�T�U �� �D�I�F�D�L�T 
�E�J�T�U�S�J�C�V�U�F�E �B�D�S�P�T�T �U�I�F 
�U�F�T�U �Q�F�S�J�P�E �X�J�U�I �U�F�T�U 
pressure restored

�"�U �M�F�B�T�U �� �D�I�F�D�L�T 
�E�J�T�U�S�J�C�V�U�F�E �B�D�S�P�T�T �U�I�F 
�U�F�T�U �Q�F�S�J�P�E �X�J�U�I�P�V�U 
restoring the test 
pressure

Preliminary test 

Pre-test

�5�I�F �Q�S�F���U�F�T�U �T�F�S�W�F�T �U�P �Q�S�F�Q�B�S�F �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�P�S �U�I�F �B�D�U�V�B�M �U�F�T�U �	�N�B�J�O �U�F�T�U�
�� �*�O �U�I�F �D�P�V�S�T�F 
�P�G �Q�S�F���U�F�T�U�J�O�H�
 �B �U�F�O�T�J�P�O���F�Y�Q�B�O�T�J�P�O �F�R�V�J�M�J�C�S�J�V�N �J�O �S�F�M�B�U�J�P�O �U�P �B�O �J�O�D�S�F�B�T�F �J�O �W�P�M�V�N�F �X�J�M�M 
�E�F�W�F�M�P�Q �J�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�� �" �N�B�U�F�S�J�B�M �S�F�M�B�U�F�E �E�S�P�Q �J�O �Q�S�F�T�T�V�S�F �X�J�M�M �P�D�D�V�S �X�I�J�D�I �X�J�M�M �S�F�R�V�J�S�F 
�S�F�Q�F�B�U�F�E �Q�V�N�Q�J�O�H �U�P �S�F�T�U�P�S�F �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �B�O�E �B�M�T�P �G�S�F�R�V�F�O�U�M�Z �B �S�F���U�J�H�I�U�F�O�J�O�H �P�G �U�I�F 
�Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O �C�P�M�U�T�� 

�5�I�F �H�V�J�E�F�M�J�O�F�T �G�P�S �B�O �F�Y�Q�B�O�T�J�P�O���S�F�M�B�U�F�E �Q�S�F�T�T�V�S�F �E�F�D�S�F�B�T�F �J�O �Q�J�Q�F �B�S�F��

Material Pressure drop
(bar/h)

�$�0�0�-���'�*�5 ������ ������

Main test

�*�O �U�I�F �D�P�O�U�F�Y�U �P�G �U�I�F �N�B�J�O �U�F�T�U�
 �B �N�V�D�I �T�N�B�M�M�F�S �E�S�P�Q �J�O �Q�S�F�T�T�V�S�F �D�B�O �C�F �F�Y�Q�F�D�U�F�E �B�U �D�P�O�T�U�B�O�U 
�Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F�T �T�P �U�I�B�U �J�U �J�T �O�P�U �O�F�D�F�T�T�B�S�Z �U�P �Q�V�N�Q �B�H�B�J�O�� �5�I�F �D�I�F�D�L�T �D�B�O �G�P�D�V�T 
�Q�S�J�N�B�S�J�M�Z �P�O �M�F�B�L �E�F�U�F�D�U�J�P�O �B�U �U�I�F �Í�B�O�H�F �K�P�J�O�U�T �B�O�E �B�O�Z �Q�P�T�J�U�J�P�O �D�I�B�O�H�F�T �P�G �U�I�F �Q�J�Q�F��

Observe if using compensators

�*�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �U�P �C�F �U�F�T�U�F�E �D�P�O�U�B�J�O�T �D�P�N�Q�F�O�T�B�U�P�S�T�
 �J�U �I�B�T �B�O �J�O�Í�V�F�O�D�F �P�O �U�I�F �F�Y�Q�F�D�U�F�E 
�B�Y�J�B�M �G�P�S�D�F�T �P�O �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T �P�G �U�I�F �Q�J�Q�Q�J�O�H �T�Z�T�U�F�N�� �#�F�D�B�V�T�F �U�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �I�J�H�I�F�S 
�U�I�B�O �U�I�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F�
 �U�I�F �B�Y�J�B�M �G�P�S�D�F�T �P�O �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T �J�O�D�S�F�B�T�F �Q�S�P�Q�P�S�U�J�P�O�B�U�F�M�Z�� �5�I�J�T 
�I�B�T �U�P �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �X�I�F�O �E�F�T�J�H�O�J�O�H �U�I�F �Ì�Y�F�E �Q�P�J�O�U�T��

Observe if using valves

�8�I�F�O �V�T�J�O�H �B �W�B�M�W�F �B�U �U�I�F �F�O�E �P�G �B �Q�J�Q�J�O�H �T�Z�T�U�F�N �	�F�O�E �P�S �Ì�O�B�M �W�B�M�W�F�
�
 �U�I�F �W�B�M�W�F �B�O�E �U�I�F �Q�J�Q�F 
�F�O�E �T�I�P�V�M�E �C�F �D�M�P�T�F�E �C�Z �B �E�V�N�N�Z �Í�B�O�H�F �P�S �D�B�Q�� �5�I�J�T �Q�S�F�W�F�O�U�T �B�O �J�O�B�E�W�F�S�U�F�O�U �P�Q�F�O�J�O�H �P�G �U�I�F 
valve and release of the medium.
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Filling the pipe

�#�F�G�P�S�F �T�U�B�S�U�J�O�H �U�I�F �Q�S�F�T�T�V�S�F �U�F�T�U�
 �U�I�F �G�P�M�M�P�X�J�O�H �Q�P�J�O�U�T �T�I�P�V�M�E �C�F �D�I�F�D�L�F�E��
������ �5�I�F �J�O�T�U�B�M�M�B�U�J�P�O �I�B�T �C�F�F�O �D�B�S�S�J�F�E �P�V�U �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �J�U�T �Q�M�B�O�T��
������ �"�M�M �Q�S�F�T�T�V�S�F �S�F�M�J�F�G �B�O�E �D�I�F�D�L �W�B�M�W�F�T �B�S�F �Ì�U�U�F�E �J�O �U�I�F �E�J�S�F�D�U�J�P�O �P�G �Í�P�X��
������ �"�M�M �F�O�E �W�B�M�W�F�T �I�B�W�F �C�F�F�O �D�M�P�T�F�E��
������ �"�M�M �W�B�M�W�F�T �G�P�S �E�F�W�J�D�F�T �I�B�W�F �C�F�F�O �D�M�P�T�F�E �U�P �T�F�D�V�S�F �B�H�B�J�O�T�U �Q�S�F�T�T�V�S�F��
������ �" �W�J�T�V�B�M �J�O�T�Q�F�D�U�J�P�O �I�B�T �C�F�F�O �N�B�E�F �P�G �B�M�M �D�P�O�O�F�D�U�J�P�O�T�
 �Q�V�N�Q�T�
 �N�F�B�T�V�S�F�N�F�O�U �E�F�W�J�D�F�T �B�O�E 

tanks.
������ �5�I�F �X�B�J�U�J�O�H �U�J�N�F �B�G�U�F�S �U�I�F �M�B�T�U �X�F�M�E �P�S �C�P�O�E �I�B�T �C�F�F�O �P�C�T�F�S�W�F�E

�/�P�X �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�B�O �C�F �Ì�M�M�F�E �G�S�P�N �U�I�F �H�F�P�E�F�U�J�D �M�P�X�F�T�U �Q�P�J�O�U�� �4�Q�F�D�J�B�M �B�U�U�F�O�U�J�P�O �T�I�P�V�M�E 
�C�F �H�J�W�F�O �U�P �U�I�F �B�J�S �W�F�O�U�� �*�G �Q�P�T�T�J�C�M�F�
 �W�F�O�U�T �T�I�P�V�M�E �C�F �Q�S�P�W�J�E�F�E �B�U �B�M�M �U�I�F �I�J�H�I �Q�P�J�O�U�T �P�G �U�I�F 
�Q�J�Q�J�O�H �T�Z�T�U�F�N �B�O�E �U�I�F�T�F �T�I�P�V�M�E �C�F �P�Q�F�O �X�I�F�O �Ì�M�M�J�O�H �U�I�F �T�Z�T�U�F�N�� �'�M�V�T�I�J�O�H �W�F�M�P�D�J�U�Z �T�I�P�V�M�E �C�F 
at least 1 m/s.

�3�F�G�F�S�F�O�D�F �W�B�M�V�F�T �G�P�S �U�I�F �Ì�M�M�J�O�H �W�P�M�V�N�F �B�S�F �H�J�W�F�O �J�O �U�I�F �U�B�C�M�F �C�F�M�P�X��

d 
(mm)

V 
(l/s)

�Ç ���� 0.15
110 ������
������ ������

�"�M�M�P�X �T�V�Î�D�J�F�O�U �U�J�N�F �U�P �Q�B�T�T �C�F�U�X�F�F�O �Ì�M�M�J�O�H �B�O�E �U�F�T�U�J�O�H �U�I�F �Q�J�Q�F �G�P�S �U�I�F �B�J�S �J�O �U�I�F �Q�J�Q�J�O�H 
�T�Z�T�U�F�N �U�P �F�T�D�B�Q�F �U�I�S�P�V�H�I �U�I�F �W�F�O�U�T�� �B�C�P�V�U �� �U�P ���� �I�P�V�S�T�
 �E�F�Q�F�O�E�J�O�H �P�O �O�P�N�J�O�B�M �E�J�B�N�F�U�F�S��

Applying the test pressure

�5�I�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �B�Q�Q�M�J�F�E �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �U�I�J�T �E�J�B�H�S�B�N�� �*�U �J�T �J�N�Q�P�S�U�B�O�U �U�P �F�O�T�V�S�F �U�I�B�U �U�I�F 
�S�B�U�F �P�G �Q�S�F�T�T�V�S�F �J�O�D�S�F�B�T�F �E�P�F�T �O�P�U �D�B�V�T�F �B�O�Z �X�B�U�F�S �I�B�N�N�F�S�T��

Determination of the test pressure

�5�I�F �Q�F�S�N�J�T�T�J�C�M�F �U�F�T�U �Q�S�F�T�T�V�S�F �J�T �D�B�M�D�V�M�B�U�F�E �V�T�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

Pp(zul) = �
20 ��� v(T, 100 h)

Sp � AG�
1

SDR�

�V�W�	�5�
 ������ �I�
 �� �$�S�F�F�Q �T�U�S�F�O�H�U�I �G�P�S �U�I�F �Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F
Sp	 Minimum safety factor for creep strength
�"G�� �1�S�P�D�F�T�T�J�O�H �N�F�U�I�P�E �P�S �H�F�P�N�F�U�S�Z �T�Q�F�D�J�Ì�D �G�B�D�U�P�S �X�I�J�D�I �S�F�E�V�D�F�T �U�I�F �Q�F�S�N�J�T�T�J�C�M�F 

test pressure
�5�3�� �1�J�Q�F �N�F�U�B�M �U�F�N�Q�F�S�B�U�V�S�F�� �N�F�B�O �U�F�N�Q�F�S�B�U�V�S�F �P�G �U�F�T�U �N�F�E�J�V�N �B�O�E �Q�J�Q�F �T�V�S�G�B�D�F

Material Sp minimum safety factor

�1�&������ ��������
�1�7�$���6 ������

�: �� �5�F�T�U �Q�S�F�T�T�V�S�F �	���

�9 �� �5�J�N�F �P�G �U�F�T�U �Q�S�F�T�T�V�S�F 

increase (min)
���
�� �3�B�U�F �P�G �Q�S�F�T�T�V�S�F �J�O�D�S�F�B�T�F 

�V�Q �U�P �%�/������ �N�N
���
 �� �3�B�O�H�F �P�G �Q�S�F�T�T�V�S�F �J�O�D�S�F�B�T�F 

�S�B�U�F�T �C�F�U�X�F�F�O �%�/������ �B�O�E 
�%�/������ �N�N

���
 �� �(�V�J�E�F�M�J�O�F �S�B�U�F �P�G �Q�S�F�T�T�V�S�F 
�J�O�D�S�F�B�T�F �G�P�S �%�/������ �B�O�E 
�I�J�H�I�F�S�� ���������%�/ �	�C�B�S������ �N�J�O�
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To make things easier, the permissible test pressures can be taken directly from the 
following diagrams.

Checks during testing

�5�I�F �G�P�M�M�P�X�J�O�H �N�F�B�T�V�S�F�N�F�O�U �W�B�M�V�F�T �N�V�T�U �C�F �S�F�D�P�S�E�F�E �D�P�O�T�J�T�U�F�O�U�M�Z �E�V�S�J�O�H �U�F�T�U�J�O�H��
������ �*�O�U�F�S�O�B�M �Q�S�F�T�T�V�S�F �B�U �U�I�F �B�C�T�P�M�V�U�F �M�P�X�F�T�U �Q�P�J�O�U �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N
������ �.�F�E�J�V�N �B�O�E �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F
10.	 Water volume input
11.	 Water volume output
�������� �1�S�F�T�T�V�S�F �E�S�P�Q �S�B�U�F�T

2.5.5	 Start-up with secondary coolants

�4�F�D�P�O�E�B�S�Z �D�P�P�M�B�O�U�T �T�V�D�I �B�T �H�M�Z�D�P�M �T�P�M�V�U�J�P�O�T �N�V�T�U �P�O�M�Z �J�O�U�S�P�E�V�D�F�E �J�O �M�J�R�V�J�E�
 �Q�S�F���N�J�Y�F�E �G�P�S�N 
�J�O�U�P �$�0�0�-���'�*�5 ������ �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�� �'�J�M�M�J�O�H �T�I�P�V�M�E �C�F �Q�F�S�G�P�S�N�F�E �T�M�P�X�M�Z �G�S�P�N �U�I�F �M�P�X�F�T�U �Q�P�J�O�U �P�G 
�U�I�F �T�Z�T�U�F�N �U�P �B�M�M�P�X �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �U�P �W�F�O�U �B�U �J�U�T �I�J�H�I�F�T�U �Q�P�J�O�U��

Filling and Venting

�*�U �J�T �J�N�Q�P�S�U�B�O�U �U�P �W�F�O�U �B�J�S �G�S�P�N �B�M�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�� �5�I�J�T �J�T �Q�B�S�U�J�D�V�M�B�S�M�Z �J�N�Q�P�S�U�B�O�U �X�J�U�I �T�B�M�J�O�F 
�T�P�M�V�U�J�P�O�T�
 �C�F�D�B�V�T�F �P�G �U�I�F�J�S �D�P�S�S�P�T�J�W�F �Q�S�P�Q�F�S�U�J�F�T�� �7�F�O�U�J�O�H �Q�S�P�D�F�T�T��
•	 �5�I�F �T�Z�T�U�F�N �N�V�T�U �C�F �Ì�M�M�F�E �T�M�P�X�M�Z��
•	 �.�B�O�V�B�M �P�S �B�V�U�P�N�B�U�J�D �W�F�O�U�J�O�H �E�F�W�J�D�F�T �N�V�T�U �C�F �Ì�U�U�F�E �B�U �U�I�F �I�J�H�I�F�T�U �Q�P�J�O�U �P�G �U�I�F �T�Z�T�U�F�N��
•	 �-�P�O�H �I�P�S�J�[�P�O�U�B�M �M�J�O�F�T �T�I�P�V�M�E �C�F �J�O�T�U�B�M�M�F�E �B�U �B �T�M�J�H�I�U �H�S�B�E�J�F�O�U��
•	 �5�I�F �Q�J�Q�J�O�H �M�B�Z�P�V�U �T�I�P�V�M�E �C�F �D�I�P�T�F�O �J�O �T�V�D�I �B �X�B�Z �B�T �U�P �Q�S�F�W�F�O�U �U�I�F �G�P�S�N�B�U�J�P�O �P�G �B�J�S 

pockets.
•	 �*�O�T�U�B�M�M�B�U�J�P�O �P�G �B�O �B�J�S �W�F�O�U �X�J�U�I �B �N�F�E�J�V�N �D�P�M�V�N�O �B�T �B �S�F�T�F�S�W�F��
•	 �'�P�M�M�P�X �U�I�F �T�Q�F�D�J�Ì�D �N�B�O�V�G�B�D�U�V�S�F�S �J�O�T�U�S�V�D�U�J�P�O�T �G�P�S �U�I�F �M�J�R�V�J�E�T �B�T �S�F�H�B�S�E�T �Ì�M�M�J�O�H

P	 permitted test pressure 
�	�C�B�S�


�5�� �Q�J�Q�F �X�B�M�M �U�F�N�Q�F�S�B�U�V�S�F �	�‹�$�




GF Piping Systems – Industrial Piping Systems – Part 1 (05.19) 5�{�’�{������

Design and Installation�$�0�0�-���'�*�5 ���������������.

2.6	 Transport and Stocking

2.6.1	 Transport

�0�O �U�S�V�D�L�T���J�O �D�S�B�U�F�T�
 �N�B�O�V�B�M �U�S�B�O�T�Q�P�S�U

2.6.2	 Storage

�"�M�M �Q�M�B�T�U�J�D �Q�J�Q�F �J�O�D�M�V�E�J�O�H �Q�S�F���J�O�T�V�M�B�U�F�E �Q�M�B�T�U�J�D �Q�J�Q�F �T�V�D�I �B�T �$�0�0�-���'�*�5 ������ �N�V�T�U �C�F �T�U�B�D�L�F�E �P�O 
�B �Í�B�U �T�V�S�G�B�D�F �X�J�U�I �O�P �T�I�B�S�Q �F�E�H�F�T�� �%�V�S�J�O�H �I�B�O�E�M�J�O�H�
 �D�B�S�F �N�V�T�U �C�F �U�B�L�F�O �U�P �B�W�P�J�E �E�B�N�B�H�F �U�P 
�U�I�F �F�Y�U�F�S�O�B�M �T�V�S�G�B�D�F �P�G �U�I�F �Q�J�Q�F�
 �J���F�� �C�Z �E�S�B�H�H�J�O�H �B�M�P�O�H �U�I�F �H�S�P�V�O�E�
�� �1�J�Q�F �T�I�P�V�M�E �O�P�U �D�S�P�T�T �P�W�F�S 
�F�B�D�I �P�U�I�F�S �J�O �T�U�P�S�B�H�F �B�T �U�I�J�T �J�T �M�J�L�F�M�Z �U�P �D�B�V�T�F �C�F�O�E�J�O�H��

2.7	 Environment
�5�I�F �N�B�U�F�S�J�B�M�T �V�T�F�E �G�P�S �$�0�0�-���'�*�5 ������ �B�S�F �T�V�J�U�B�C�M�F �G�P�S �S�F�D�Z�D�M�J�O�H�� �(�' �1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�J�N�T �U�P 
�T�B�U�J�T�G�Z �J�U�T �D�V�T�U�P�N�F�S�n�T �X�J�T�I�F�T �D�P�O�D�F�S�O�J�O�H �F�O�W�J�S�P�O�N�F�O�U�B�M �B�T�Q�F�D�U�T�� �5�&�8�*�
 �0�%�1 �B�O�E �(�8�1 �W�B�M�V�F�T 
�B�O�E �U�F�T�U �S�F�Q�P�S�U�T �B�S�F �B�W�B�J�M�B�C�M�F �G�P�S �$�0�0�-���'�*�5 ���������������. �Q�J�Q�F��

For more information at www.cool�t.georg�scher.com 
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3	 COOL-FIT 4.0 

3.1	 General Information
�$�0�0�-���'�*�5 ������ �J�T �B �Q�S�F���J�O�T�V�M�B�U�F�E �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�P�S �U�I�F �E�F�M�J�W�F�S�Z �P�G �T�F�D�P�O�E�B�S�Z �S�F�G�S�J�H�F�S�B�O�U�T�� �5�I�F 
�$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N �J�T �B �D�P�N�Q�M�F�U�F�M�Z �Q�S�F���J�O�T�V�M�B�U�F�E �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�P�S �T�F�D�P�O�E�B�S�Z 
�S�F�G�S�J�H�F�S�B�O�U �D�J�S�D�V�J�U�T �U�I�B�U �S�V�O �X�J�U�I �X�B�U�F�S�
 �C�S�J�O�F�
 �P�S �(�M�Z�D�P�M �C�B�T�F�E �T�P�M�V�U�J�P�O�T�� �5�I�B�O�L�T �U�P �J�U�T 
�J�O�T�V�M�B�U�J�P�O �U�I�J�D�L�O�F�T�T �P�G ���� �N�N�
 �U�Z�Q�J�D�B�M �B�S�F�B�T �P�G �B�Q�Q�M�J�D�B�U�J�P�O �B�S�F �J�O�E�V�T�U�S�J�B�M �S�F�G�S�J�H�F�S�B�U�J�P�O 
�T�Z�T�U�F�N�T �X�J�U�I �N�F�E�J�V�N �U�F�N�Q�F�S�B�U�V�S�F�T �C�F�M�P�X �� �‹�$ �B�O�E �D�I�J�M�M�F�E �X�B�U�F�S �T�Z�T�U�F�N�T �G�P�S �N�F�E�J�B �B�C�P�W�F 
���{�‹�$�� 

�$�0�0�-���'�*�5 ������ �J�T �C�B�T�F�E �P�O �F�T�U�B�C�M�J�T�I�F�E�
 �J�N�Q�B�D�U �S�F�T�J�T�U�B�O�U �B�O�E �D�P�S�S�P�T�J�P�O �G�S�F�F �1�& �Q�J�Q�F �B�O�E 
�Ì�U�U�J�O�H�T�� �5�I�F �T�N�P�P�U�I �J�O�O�F�S �T�V�S�G�B�D�F �P�G �U�I�F �Í�V�J�E �Q�J�Q�F �Q�S�P�W�J�E�F�T �N�J�O�J�N�B�M �M�P�T�T�F�T �P�G �Q�S�F�T�T�V�S�F�� �5�I�F 
�M�P�X �U�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z �B�O�E �I�J�H�I �R�V�B�M�J�U�Z �J�O�T�V�M�B�U�J�P�O �H�V�B�S�B�O�U�F�F �M�P�X �P�Q�F�S�B�U�J�O�H �D�P�T�U �P�W�F�S �U�I�F 
�F�O�U�J�S�F �M�J�G�F�T�Q�B�O �P�G �U�I�F �T�Z�T�U�F�N�� �5�I�B�O�L�T �U�P �U�I�F �� �J�O �� �E�F�T�J�H�O �r �'�M�V�J�E �Q�J�Q�F �� �*�O�T�V�M�B�U�J�P�O �� 
�3�P�C�V�T�U�{�K�B�D�L�F�U �r �J�O�T�U�B�M�M�B�U�J�P�O �U�J�N�F �J�T �L�F�Q�U �W�F�S�Z �T�I�P�S�U��

�"�M�M �D�P�N�Q�P�O�F�O�U�T �B�S�F �Q�S�F���J�O�T�V�M�B�U�F�E �P�S �T�V�Q�Q�M�J�F�E �X�J�U�I �N�P�V�O�U�B�C�M�F �J�O�T�V�M�B�U�J�P�O �T�I�F�M�M�T�� 
�5�I�F�{�$�0�0�-���'�*�5�{������ �U�P�P�M�T �B�M�M�P�X �G�P�S �G�B�T�U �B�O�E �T�B�G�F �J�O�T�U�B�M�M�B�U�J�P�O �P�G �U�I�F �T�Z�T�U�F�N��

�5�I�F �$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N �J�T �B �D�P�N�Q�M�F�U�F�M�Z �Q�S�F���J�O�T�V�M�B�U�F�E �Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N �G�P�S �T�F�D�P�O�E�B�S�Z 
�S�F�G�S�J�H�F�S�B�O�U �D�J�S�D�V�J�U�T �U�I�B�U �S�V�O �X�J�U�I �X�B�U�F�S�
 �C�S�J�O�F�
 �P�S �(�M�Z�D�P�M �C�B�T�F�E �T�P�M�V�U�J�P�O�T�� 

�5�I�F �$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N �J�T �T�V�J�U�B�C�M�F �G�P�S �V�T�F �J�O �B�Q�Q�M�J�D�B�U�J�P�O�T �M�J�L�F��

•	 �'�S�V�J�U �B�O�E �W�F�H�F�U�B�C�M�F �Q�S�P�D�F�T�T�J�O�H
•	 �#�B�L�F�S�J�F�T 
•	 Fish and meat processing
•	 �$�P�M�E �T�U�P�S�F�T
•	 �#�S�F�X�F�S�J�F�T �B�O�E �X�J�O�F�S�J�F�T
•	 �"�J�S �D�P�O�E�J�U�J�P�O�J�O�H 
•	 �"�J�S�Q�P�S�U�T
•	 �"�Q�B�S�U�N�F�O�U�T

•	 �)�P�T�Q�J�U�B�M�T
•	 �*�O�E�V�T�U�S�J�B�M �C�V�J�M�E�J�O�H�T
•	 �%�B�U�B �D�F�O�U�F�S�T 
•	 �)�P�U�F�M�T
•	 Shopping centers
•	 Sports centre / leisure centre
•	 �6�O�J�W�F�S�T�J�U�J�F�T
•	 �#�B�O�L �� �Q�V�C�M�J�D �J�O�T�U�J�U�V�U�J�P�O�T
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3.2	 System Speci�cation

Speci�cation COOL-FIT 4.0

Materials1) Pipe �1�&������ 
Insulation �(�'���)�& �G�P�B�N�
 �I�B�M�P�H�F�O �G�S�F�F�
 �D�M�P�T�F�E���Q�P�S�P�V�T
�0�V�U�F�S �K�B�D�L�F�U Pipe �)�%�1�&

Fitting �(�'���)�&
�4�J�[�F �E�����%�/���� �� �E�������%�/������
�+�P�J�O�U�J�O�H �U�F�D�I�O�P�M�P�H�Z �&�M�F�D�U�S�P�G�V�T�J�P�O
�/�P�N�J�O�B�M �Q�S�F�T�T�V�S�F���
 ���� �C�B�S�
 �4�%�3���� �E�����%�/���� �r �E�������%�/������

���� �C�B�S�
 �4�%�3���� �E�������%�/������ �r �E�������%�/������
�5�F�N�Q�F�S�B�U�V�S�FMedium ������ �‹�$ �U�P ������ �‹�$

�&�O�W�J�S�P�O�N�F�O�U ������ �‹�$ �U�P ������ �‹�$
Insulation �5�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z �O�����‹�$

�)�& �'�P�B�N
�1�& �K�B�D�L�F�U �� �J�O�O�F�S �Q�J�Q�F

���������� �8���N�, �	�������E�������
�� ���������� �8���N�, 
�	�E���������E�������

�������� �8���N�,

�%�F�O�T�J�U�Z �È ���� �L�H���N��

�'�P�B�N �D�F�M�M �T�J�[�F max. Ø 0.5 mm
�/�P�N�J�O�B�M �U�I�J�D�L�O�F�T�T �(�'���)�&40 mm

Mechanical strength 
(from insulation)

�"�Y�J�B�M �T�I�F�B�S �T�U�S�F�O�H�U�I ���
�È �������� �/���N�N��

�$�P�N�Q�S�F�T�T�J�W�F �T�U�S�F�O�H�U�I�È ������ �/���N�N��

�$�P�M�P�V�S �0�V�U�F�S �K�B�D�L�F�U �#�M�B�D�L
Weight
�	�X�J�U�I�P�V�U �N�F�E�J�V�N�


�1�J�Q�F �E���� 1.41 kg/m
Pipe d110 �������� �L�H���N
�1�J�Q�F �E������ �������� �L�H���N

�0�Y�Z�H�F�O �E�J�Ë�V�T�J�P�O 
�B�U�{���{���������‹ �$

�*�4�0 ���������� �Ç �������� �N�H���	�N�� d)

�'�J�S�F �D�M�B�T�T�J�Ì�D�B�U�J�P�O �/�P�S�N�B�M �D�P�N�C�V�T�U�J�C�J�M�J�U�Z
�&�O�W�J�S�P�O�N�F�O�U�4�U�B�C�J�M�J�U�Z �.�P�J�T�U�V�S�F �B�O�E �W�B�Q�P�S���U�J�H�I�U

�3�F�T�J�T�U�B�O�D�F Weather resistant 
�6�7 �S�F�T�J�T�U�B�O�U 

�(�M�P�C�B�M �X�B�S�N�J�O�H �Q�P�U�F�O�U�J�B�M 
GWP

�Ç ��������

�0�[�P�O�F �%�F�Q�M�F�U�J�P�O �1�P�U�F�O�U�J�B�M 
�0�%�1

�;�F�S�P

1)�� �"�M�M �U�I�S�F�F �N�B�U�F�S�J�B�M�T �B�S�F 
�Ì�S�N�M�Z �C�P�O�E�F�E �U�P�H�F�U�I�F�S��

���
�� �B�U �����‹�$�
 �.�F�E�J�B �8�B�U�F�S
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Speci�cation COOL-FIT 4.0

Standards and 
Guidelines

�&�/ �*�4�0 ���������� Plastic piping systems for industrial 
�B�Q�Q�M�J�D�B�U�J�P�O�T �r �Q�P�M�Z�C�V�U�F�O�F �	�1�#�
�
 �Q�P�M�Z�F�U�I�Z��
�M�F�O�F �	�1�&�
 �B�O�E �Q�P�M�Z�Q�S�P�Q�Z�M�F�O�F �	�1�1�
 �r �T�Q�F�D�J��
�Ì�D�B�U�J�P�O�T �G�P�S �D�P�N�Q�P�O�F�O�U�T �B�O�E �U�I�F �Q�J�Q�J�O�H 
system – metric series 

�*�4�0 �� �5�I�S�F�B�E�F�E �+�P�J�O�U�T
�&�/ �*�4�0 ���������� �*�O�E�V�T�U�S�J�B�M �W�B�M�W�F�T �r �#�B�M�M �W�B�M�W�F�T �N�B�E�F �P�G 

thermoplastics
�&�/ �*�4�0 ���������� �*�O�E�V�T�U�S�J�B�M �W�B�M�W�F�T �r �#�V�U�U�F�S�Í�Z �W�B�M�W�F�T �N�B�E�F 

of thermoplastics
�&�/ �*�4�0 ����������  �*�O�E�V�T�U�S�J�B�M �W�B�M�W�F�T �r �#�B�D�L�Í�P�X �Q�S�P�U�F�D�U�J�P�O 

made of thermoplastics
�&�/ �*�4�0 ���������� Plastic piping and ducting systems – 

�1�M�B�T�U�J�D �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �r �.�F�U�I�P�E �G�P�S 
�F�Y�Q�P�T�V�S�F �U�P �E�J�S�F�D�U �	�O�B�U�V�S�B�M�
 �X�F�B�U�I�F�S�J�O�H

�&�/ �*�4�0 �������������� �'�J�S�F �D�M�B�T�T�J�Ì�D�B�U�J�P�O �P�G �D�P�O�T�U�S�V�D�U�J�P�O 
�Q�S�P�E�V�D�U�T �B�O�E �C�V�J�M�E�J�O�H �F�M�F�N�F�O�U�T 

Product declarations �(�S�F�F�O�C�V�J�M�E�J�O�H�T�"�D�D�P�S�E�J�O�H �U�P��
�%�(�/�# ��������
�%�(�/�# ��������
�#�3�&�&�"�. ��������
�-�&�&�% ��������
�-�&�&�% �W��

3.3	 Technical Details

3.3.1	 COOL-FIT 4.0 Pipe and Fittings

COOL-FIT 4.0 Pipe
�$�0�0�-���'�*�5 ������ �Q�J�Q�F �B�S�F �N�B�E�F �G�S�P�N �1�& �������� �5�I�F �I�J�H�I �F�Î�D�J�F�O�D�Z �(�'���)�& �I�B�S�E 
�G�P�B�N �J�O�T�V�M�B�U�J�P�O �F�Y�I�J�C�J�U�T �B �U�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z �O �P�G ���������� �8���N�, �	�E�������E�������
 
�S�F�T�Q�F�D�U�J�W�F�M�Z ���������� �8���N�, �	�E���������E�������
�� �5�I�F �Q�J�Q�F �B�S�F �Q�S�P�U�F�D�U�F�E �C�Z �B�O �J�N�Q�B�D�U�� 
�B�O�E �X�F�B�U�I�F�S �S�F�T�J�T�U�B�O�U �1�& �K�B�D�L�F�U��

�"�M�M �U�I�S�F�F �N�B�U�F�S�J�B�M�T �B�S�F �Ì�S�N�M�Z �C�P�O�E�F�E �J�O �P�S�E�F�S �U�P �F�O�T�V�S�F �H�P�P�E �J�O�T�V�M�B�U�J�P�O 
�Q�S�P�Q�F�S�U�J�F�T �B�O�E �M�P�X �U�I�F�S�N�B�M �F�Y�Q�B�O�T�J�P�O �P�S �D�P�O�U�S�B�D�U�J�P�O �G�P�S �U�I�F �T�Z�T�U�F�N�� 

�5�I�F �Q�J�Q�F �B�S�F �B�W�B�J�M�B�C�M�F �J�O �� �N �M�F�O�H�U�I�T�� �5�I�F �Q�J�Q�F �I�B�W�F �G�S�F�F�
 �V�O�J�O�T�V�M�B�U�F�E �F�O�E�T�
 
�Q�S�F�Q�B�S�F�E �B�M�S�F�B�E�Z �G�P�S �U�I�F �K�P�J�O�U�J�O�H �X�J�U�I �U�I�F �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H�T��

Pipe Pipe Outer 
jacket

Free 
pipe 
ends

Weight Volume Insulation 
thickness

Heat transfer 
coe�cient (U)empty with Water

d x e (mm) di (mm) D x e1 (mm) (mm) (kg/m) (kg/m) (l/m) (mm) (W/m K)

���� �Y ������ �������� ���� �Y �� ���� 1.41 1.95 0.54 ���� ��������

���� �Y ������ �������� ������ �Y ������ 40 �������� �������� �������� �������� 0.14

���� �Y ������ �������� ������ �Y ������ 44 �������� �������� �������� �������� ��������

���� �Y ������ 51.4 ������ �Y ������ ���� �������� �������� �������� �������� ��������

���� �Y ������ �������� 140 x 4.0 55 �������� �������� �������� �������� ��������

���� �Y ������ �������� ������ �Y ������ ���� �������� �������� �������� ���� ��������

110 x 10 90 ������ �Y ������ ���� �������� ���������� �������� ���� ��������

������ �Y ������ 141.0 ������ �Y �� 90 9.95 ���������� ���������� 40 ��������

������ �Y ������������������ ������ �Y �� 110 ���������� ���������� ���������� ���� 0.50

������ �Y ������������������ ������ �Y ������ ������ ���������� ���������� ���������� 5.9 0.49

������ �Y ������������������ ������ �Y ������ ������ ���������� ���������� ���������� 5.9 ��������

������ �Y ������������������ ������ �Y ������ ������ ���������� �������� ���������� 5.9 ��������

������ �Y ������������������ ������ �Y ������ 145 ���������� ������������ ���������� 5.9 0.49

������ �Y ������������������ ������ �Y ������ ������ ���������� ������������ ���������� 5.9 0.50 

�E�� �/�P�N�J�O�B�M �P�V�U�F�S �E�J�B�N�F�U�F�S 
�P�G �U�I�F �1�& �Q�J�Q�F

di�� �/�P�N�J�O�B�M �J�O�T�J�E�F 
diameter of the pipe

�%�� �/�P�N�J�O�B�M �P�V�U�T�J�E�F �E�J�B�N�F��
�U�F�S �P�G �U�I�F �P�V�U�F�S �1�& 
�K�B�D�L�F�U

�F�
 �F���� �/�P�N�J�O�B�M �X�B�M�M �U�I�J�D�L�O�F�T�T
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Pipe Pipe Outer 
jacket

Free 
pipe 
ends

Weight Volume Insulation 
thickness

Heat transfer 
coe�cient (U)empty with Water

d x e (mm) di (mm) D x e1 (mm) (mm) (kg/m) (kg/m) (l/m) (mm) (W/m K)

������ �Y ������������������ ������ �Y ������ ������ 55.50 ������������ ������������ 5.9 0.50

COOL-FIT 4.0 Fittings

General

�5�I�F �N�F�E�J�B �Ì�U�U�J�O�H �B�O�E �J�O�T�V�M�B�U�J�P�O �V�T�F�E �G�P�S �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H�T �G�V�M�Ì�M�M �U�I�F �T�B�N�F �T�Q�F�D�J�Ì�D�B�U�J�P�O�T 
�B�T �U�I�F �$�0�0�-���'�*�5 ������ �Q�J�Q�F�� �5�I�F �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H�T �B�S�F �C�B�T�F�E �P�O �&�-�(�&�' �F�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H�T�
 
�X�I�J�D�I �I�B�W�F �C�F�F�O �J�O �V�T�F �T�V�D�D�F�T�T�G�V�M�M�Z �G�P�S �Z�F�B�S�T�� �5�I�F�Z �Q�S�P�W�J�E�F �B�O �F�B�T�Z �B�O�E �T�B�G�F �D�P�O�O�F�D�U�J�P�O��

�5�I�F �Q�S�F���J�O�T�V�M�B�U�F�E �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H�T �B�S�F �B�W�B�J�M�B�C�M�F �J�O �U�X�P �U�Z�Q�F�T��

Type A

�&�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H �X�J�U�I �J�O�U�F�H�S�B�U�F�E �I�F�B�U �D�P�J�M�T �G�P�S �E�J�S�F�D�U 
�F�M�F�D�U�S�P�G�V�T�J�P�O �Q�J�Q�F���U�P���Ì�U�U�J�O�H �D�P�O�O�F�D�U�J�P�O�T��

Type B

�4�Q�J�H�P�U �Ì�U�U�J�O�H �X�J�U�I �G�S�F�F �F�O�E�T �G�P�S �F�M�F�D�U�S�P�G�V�T�J�P�O �X�J�U�I  
�$�0�0�-���'�*�5�{������ �F�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H�T��

Usefull functions
Fusion indicators

�"�G�U�F�S �U�I�F �X�F�M�E�J�O�H �Q�S�P�D�F�T�T�
 �U�I�F �J�O�E�J�D�B�U�P�S �Q�J�O �T�I�P�X�T �U�I�B�U 
�F�O�F�S�H�Z �I�B�T �C�F�F�O �B�Q�Q�M�J�F�E �U�P �U�I�F �X�F�M�E�J�O�H �[�P�O�F��

Sealing lip at �ttings Type A d32-d225

�5�I�F �T�F�B�M�J�O�H �M�J�Q �F�O�T�V�S�F�T �B �N�P�J�T�U�V�S�F���Q�S�P�P�G �B�O�E �W�B�Q�P�V�S �U�J�H�I�U 
�T�F�B�M�J�O�H �P�G �U�I�F �J�O�T�V�M�B�U�J�P�O �U�P�X�B�S�E�T �U�I�F �P�V�U�T�J�E�F��

�0�O �K�P�J�O�J�O�H �U�I�F �Ì�U�U�J�O�H�T �U�P �U�I�F �Q�J�Q�F�
 �J�U�n�T �T�F�B�M�J�O�H �N�F�D�I�B�O�J�D�B�M�M�Z�� 
�%�V�F �U�P �U�I�J�T �B�O �B�E�E�J�U�J�P�O�B�M �T�F�B�M�J�O�H �P�G �U�I�F �K�P�J�O�U�T �J�T �O�P�U �O�F�D�F�T��
sary.

�����‹ �F�M�C�P�X �B�O�E �S�F�E�V�D�F�S �B�T �B�O 
example
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Label

�5�I�F �Ì�U�U�J�O�H�T �I�B�W�F �B�C�S�B�T�J�P�O���S�F�T�J�T�U�B�O�U �N�B�S�L�J�O�H��

Trace code

�3�F�M�F�W�B�O�U �Q�S�P�E�V�D�U �E�B�U�B �D�B�O �C�F �U�S�B�D�F�E �C�B�D�L �U�P �Q�S�P�E�V�D�U�J�P�O �W�J�B 
�U�S�B�D�F�B�C�J�M�J�U�Z �D�P�E�F�T��

Angle marking

�#�Z �N�B�S�L�J�O�H �U�I�F �F�O�E�T �P�G �U�I�F �Ì�U�U�J�O�H�T�
 �D�P�O�O�F�D�U�J�P�O�T �C�F�U�X�F�F�O 
�Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �D�B�O �C�F �P�Q�U�J�N�B�M�M�Z �B�M�J�H�O�F�E��

Jointing

Pipe and Fitting

�5�Z�Q�F �" �Ì�U�U�J�O�H�T �I�B�W�F �J�O�U�F�H�S�B�U�F�E �S�F�T�J�T�U�B�O�D�F �X�J�S�F�T�
 �X�I�J�D�I �B�S�F �Q�V�U �V�O�E�F�S �F�M�F�D�U�S�J�D �D�V�S�S�F�O�U �E�V�S�J�O�H 
�U�I�F �X�F�M�E�J�O�H �P�Q�F�S�B�U�J�P�O �U�I�S�P�V�H�I �X�F�M�E�J�O�H �D�P�O�U�B�D�U�T �P�O �U�I�F �Ì�U�U�J�O�H�T�� �5�I�J�T �I�F�B�U�T �V�Q �U�I�F �J�O�T�J�E�F �P�G �U�I�F 
�Ì�U�U�J�O�H �B�O�E �C�P�O�E�T �U�I�F �N�F�M�U�J�O�H �[�P�O�F �X�J�U�I �U�I�F �Q�J�Q�F�� 

�5�Z�Q�F �# �Ì�U�U�J�O�H�T �G�F�B�U�V�S�F �O�P�O���J�O�T�V�M�B�U�F�E �T�Q�J�H�P�U �F�O�E�T�� �5�I�F�Z �B�S�F �D�P�O�O�F�D�U�F�E �X�J�U�I �F�M�F�D�U�S�P�G�V�T�J�P�O 
�Ì�U�U�J�O�H�T �U�Z�Q�F �" �U�P �B �Q�J�Q�F�� 

Fitting-to-�tting

�5�X�P �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H�T �B�S�F �V�T�V�B�M�M�Z �D�P�O�O�F�D�U�F�E �C�Z �V�T�J�O�H �B �Q�J�F�D�F �P�G �$�0�0�-���'�*�5 ������ �Q�J�Q�F �X�J�U�I 
�G�S�F�F �F�O�E�T�� �'�P�S �D�P�N�Q�B�D�U �K�P�J�O�U�T�
 �U�I�F �T�Q�F�D�J�B�M �$�0�0�-���'�*�5 ������ �C�B�S�S�F�M �O�J�Q�Q�M�F �X�J�U�I �J�O�T�V�M�B�U�J�P�O �D�B�O �C�F 
used. 

�5�X�P �$�0�0�-���'�*�5 ������ �5�Z�Q�F �# �Ì�U�U�J�O�H�T �D�B�O �C�F �K�P�J�O�F�E �V�T�J�O�H �B�O �F�M�F�D�U�S�P�G�V�T�J�P�O �Ì�U�U�J�O�H�T �U�Z�Q�F �"��

�5�I�F �E�J�S�F�D�U �D�P�O�O�F�D�U�J�P�O �P�G �B �$�0�0�-���'�*�5 ������ �Ì�U�U�J�O�H �5�Z�Q�F �" �B�O�E �5�Z�Q�F �# �J�T �B�M�T�P �Q�P�T�T�J�C�M�F��

Components
COOL-FIT 4.0 Electrofusion coupler

�$�0�0�-���'�*�5 ������ �F�M�F�D�U�S�P�G�V�T�J�P�O �D�P�V�Q�M�F�S�T �B�S�F �V�T�F�E �U�P �D�P�O�O�F�D�U 
�Q�J�Q�F �B�O�E �D�P�N�Q�P�O�F�O�U�T �X�J�U�I �G�S�F�F �F�O�E�T �M�J�L�F �U�Z�Q�F �# �Ì�U�U�J�O�H�T�
 
�W�B�M�W�F�T �B�O�E �U�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T��

COOL-FIT 4.0 Elbows 45° and 90°

�	�3�F�G�F�S �U�P �c�(�F�O�F�S�B�M �*�O�G�P�S�N�B�U�J�P�O�o �D�I�B�Q�U�F�S �B�C�P�W�F�
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COOL-FIT 4.0 T90° equal and COOL-FIT T90° reduced

�5�I�F �F�R�V�B�M �B�O�E �S�F�E�V�D�F�E �U�Z�Q�F �" �����‹ �U�F�F�T �I�B�W�F�
 �M�J�L�F �U�I�F 
�D�P�V�Q�M�F�S�
 �S�F�T�J�T�U�B�O�D�F �X�J�S�F�T �G�P�S �F�M�F�D�U�S�P�G�V�T�J�P�O�� �5�I�F �D�F�O�U�S�B�M 
�C�S�B�O�D�I�F�T �D�B�O �C�F �D�P�O�O�F�D�U�F�E �U�P �U�I�F �U�Z�Q�F �" �Ì�U�U�J�O�H�
 �T�P �B�M�M 
�D�P�N�C�J�O�B�U�J�P�O�T �B�S�F �Q�P�T�T�J�C�M�F�� 

COOL-FIT 4.0 reducer

�5�I�F �$�0�0�-���'�*�5 ������ �S�F�E�V�D�F�S �D�B�O �C�F �V�T�F�E �U�P �S�F�E�V�D�F �U�I�F �Í�P�X �P�G 
�U�I�F �T�U�B�S�U�J�O�H �T�J�[�F �C�Z �V�Q �U�P �� �U�P �� �T�J�[�F�T �	�F���H���{�G�S�P�N�{�E�������{�V�Q�{�U�P 
�E�����
�� 

COOL-FIT 4.0 barrel nipple (with insulation)

�$�0�0�-���'�*�5 ������ �C�B�S�S�F�M �O�J�Q�Q�M�F �T�F�S�W�F�T �B�T �B �D�P�N�Q�B�D�U �E�J�S�F�D�U 
�D�P�O�O�F�D�U�P�S �G�P�S �U�Z�Q�F �" �Ì�U�U�J�O�H�T�� 

Combination of T90° and Reducer 

�*�G �B �S�F�E�V�D�F�S �J�O �B �T�Z�T�U�F�N �J�T �Ì�U�U�F�E �C�F�I�J�O�E �B �U�F�F�
 �F�J�U�I�F�S �B �$�0�0�-���'�*�5 ������ �5�����‹ �S�F�E�V�D�F�E �P�S �B 
�$�0�0�-���'�*�5 ������ �5�����‹ �S�F�E�V�D�F�E���F�R�V�B�M �D�P�O�O�F�D�U�F�E �U�P �B �S�F�E�V�D�F�S �T�I�P�V�M�E �C�F �V�T�F�E��

Run
Branch

40 50 63 75 90 110 160 225

���� X X X �0 �0 �0 �0 �0
40 X X �0 �0 �0 �0 �0
50 X �0 �0 �0 �0 �0
���� �— �— �— �— �—
���� �— �— �† �†
90 �— �— �—
110 �— �—

�—�� �5�����‹ �S�F�E�V�D�F�E
�9�� �5�����‹ �F�R�V�B�M �� �S�F�E�V�D�F�S �U�Z�Q�F �"
�0�� �5�����‹ �S�F�E�V�D�F�E �U�P �E���� �� 

�S�F�E�V�D�F�S �U�Z�Q�F �"
�†�� �5�����‹ �S�F�E�V�D�F�E �U�P �E���� �� 

�D�P�V�Q�M�F�S �E���� �� �S�F�E�V�D�F�S 
�U�Z�Q�F�{�#
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Accessories for dimensions d32 - d225 
Insulation for fusion contacts

�4�V�Q�Q�M�J�F�E �X�J�U�I �F�B�D�I �Ì�U�U�J�O�H�� �1�S�F�W�F�O�U �G�P�S�N�B�U�J�P�O �P�G �B �D�P�M�E 
�C�S�J�E�H�F �B�U �U�I�F �G�V�T�J�P�O �D�P�O�U�B�D�U�T�� �*�O�T�V�M�B�U�J�P�O �Q�B�S�U�T �D�B�O �B�M�T�P 
�T�F�S�W�F �B�T �B�O �J�O�E�J�D�B�U�P�S �U�I�B�U �B �D�P�O�O�F�D�U�J�P�O �I�B�T �C�F�F�O �X�F�M�E�F�E�� 
�*�O�T�U�B�M�M �J�O�T�V�M�B�U�J�P�O �B�G�U�F�S �X�F�M�E�J�O�H �U�P �T�I�P�X �U�I�B�U �U�I�F �X�F�M�E�J�O�H �I�B�T 
�C�F�F�O �D�P�N�Q�M�F�U�F�E��

Sealing clamps

�'�P�S �W�F�S�U�J�D�B�M �J�O�T�U�B�M�M�B�U�J�P�O�T �P�V�U�E�P�P�S�T�
 �T�F�B�M�J�O�H �D�M�B�N�Q�T �N�P�V�O�U�F�E 
�B�U �U�I�F �U�P�Q �M�J�Q �P�G �U�I�F �Ì�U�U�J�O�H �B�S�F �S�F�D�P�N�N�F�O�E�F�E��

Sealing tape

�"�T �B�O �B�M�U�F�S�O�B�U�J�W�F �U�P �U�I�F �T�F�B�M�J�O�H �D�M�B�N�Q�T�
 �U�I�F �T�F�B�M�J�O�H �U�B�Q�F 
�X�J�U�I �X�J�E�U�I �����N�N �J�T �J�O�U�F�O�E�F�E �U�P �C�F �V�T�F�E �G�P�S �W�F�S�U�J�D�B�M 
�J�O�T�U�B�M�M�B�U�J�P�O�T �P�V�U�E�P�P�S�T�
 �U�P �T�F�B�M �U�I�F �U�P�Q �M�J�Q �P�G �U�I�F �Ì�U�U�J�O�H��

Transition of insulation

�5�I�F �5�S�B�O�T�J�U�J�P�O �P�G �J�O�T�V�M�B�U�J�P�O �J�T �V�T�F�E �G�P�S �B �N�P�J�T�U�V�S�F���Q�S�P�P�G 
�B�O�E �W�B�Q�P�V�S �U�J�H�I�U �T�F�B�M�J�O�H �P�G �U�I�F �J�O�U�F�S�G�B�D�F �P�G �$�0�0�-���'�*�5 ������ 
�'�J�U�U�J�O�H �U�P �$�0�0�-���'�*�5 ������ �Q�J�Q�F��

Cement

�'�P�S �G�S�P�O�U�B�M �C�P�O�E�J�O�H �P�G �U�I�F �J�O�T�V�M�B�U�J�P�O�T �P�G �U�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T 
�B�O�E �Í�F�Y�J�C�M�F �I�P�T�F�T��

Adhesive tape

�0�Q�U�J�P�O�B�M �G�P�S �D�P�W�F�S�J�O�H �I�B�O�E���D�V�U �G�B�D�F�T �B�T �X�F�M�M �B�T �G�P�S �C�P�O�E�J�O�H 
�P�G �U�I�F �J�O�T�V�M�B�U�J�P�O�T �P�G �U�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T �U�P �U�I�F �J�O�T�V�M�B�U�J�P�O �P�G 
�Í�F�Y�J�C�M�F �I�P�T�F�T��



GF Piping Systems – Industrial Piping Systems – Part 1 (05.19) 5�{�’�{������

Design and Installation�$�0�0�-���'�*�5 ������ 

Accessories for dimensions d250 - d450 
Sealing tape

�" �S�P�M�M �P�G ���� �N�N �X�J�E�F �C�V�U�Z�M�F�O�F �S�V�C�C�F�S���C�B�T�F�E �T�F�B�M�J�O�H �U�B�Q�F�� 
�'�P�S �B �X�B�U�F�S�� �B�O�E �W�B�Q�P�S���U�J�H�I�U �D�P�O�O�F�D�U�J�P�O �P�G �J�O�T�Q�F�D�U�J�P�O �H�B�Q�T 
�X�J�U�I �T�I�S�J�O�L �T�P�D�L�F�U�T�� �5�I�F �T�F�B�M�J�O�H �U�B�Q�F �J�T �B�Î�Y�F�E �U�P �U�I�F 
�D�J�S�D�V�N�G�F�S�F�O�D�F �P�G �U�I�F �Q�J�Q�F �P�S �Ì�U�U�J�O�H��

Shrink socket

�5�I�F �T�I�S�J�O�L �T�P�D�L�F�U �J�T �V�T�F�E �U�P �X�B�U�F�S �B�O�E �W�B�Q�P�S �T�F�B�M �U�I�F 
�J�O�T�Q�F�D�U�J�P�O �H�B�Q �P�O �U�I�F �P�V�U�F�S �K�B�D�L�F�U �B�O�E �D�B�O �T�F�B�M �P�O�M�Z 
�D�P�N�Q�P�O�F�O�U�T �X�J�U�I �U�I�F �T�B�N�F �P�V�U�T�J�E�F �E�J�B�N�F�U�F�S�� �'�V�O�D�U�J�P�O�B�M�J�U�Z 
�J�T �F�O�T�V�S�F�E �P�O�M�Z �J�O �D�P�N�C�J�O�B�U�J�P�O �X�J�U�I �U�I�F �C�V�U�Z�M�F�O�F���S�V�C�C�F�S 
�T�F�B�M�J�O�H �U�B�Q�F�� �5�I�J�T �W�F�S�T�J�P�O �Q�S�P�W�J�E�F�T �B�E�E�J�U�J�P�O�B�M �N�F�D�I�B�O�J�D�B�M 
�T�U�S�F�O�H�U�I �X�J�U�I �S�F�H�B�S�E �U�P �C�F�O�E�J�O�H �G�P�S�D�F�T�� �5�I�F �T�P�D�L�F�U �T�I�S�J�O�L�T 
�V�O�J�G�P�S�N�M�Z�
 �S�F�T�V�M�U�J�O�H �J�O �B �H�P�P�E �W�J�T�V�B�M �B�Q�Q�F�B�S�B�O�D�F�� �*�U �D�B�O �C�F 
�T�I�S�V�O�L �X�J�U�I �B�O �P�Q�F�O�
 �T�P�G�U �Í�B�N�F��

End cap

�&�O�E �D�B�Q�T �B�S�F �V�T�F�E �U�P �D�B�Q �U�I�F �Q�S�F���J�O�T�V�M�B�U�F�E �T�Z�T�U�F�N�� �5�I�F�Z 
�T�F�B�M �U�I�F �1�6�3 �J�O�T�V�M�B�U�J�P�O �B�O�E �Q�S�F�W�F�O�U �N�P�J�T�U�V�S�F �G�S�P�N 
�F�O�U�F�S�J�O�H�� �4�F�B�M�J�O�H �1�6�3 �J�T �B�D�I�J�F�W�F�E �C�Z �V�T�J�O�H �B �T�V�J�U�B�C�M�F 
sealant.

Sealant

�5�I�F �T�J�M�J�D�P�O�F���G�S�F�F �T�F�B�M�B�O�U �J�T �V�T�F�E �B�U �U�I�F �F�O�E �P�G �U�I�F �Q�S�F��
�J�O�T�V�M�B�U�F�E �T�Z�T�U�F�N �U�P �T�F�B�M �U�I�F �1�6�3 �J�O�T�V�M�B�U�J�P�O�� �*�U �J�T �V�T�F�E �U�P 
cement the end caps.
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COOL-FIT 4.0 Valves
�5�I�F �Q�M�B�T�U�J�D �W�B�M�W�F�T �E�F�T�J�H�O�F�E �G�P�S �$�0�0�-���'�*�5 ������ �W�B�M�W�F�T �B�S�F 
�C�B�T�F�E �P�O �(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T �T�U�B�O�E�B�S�E �Q�M�B�T�U�J�D 
�W�B�M�W�F�T�� �5�I�F �W�B�M�W�F�T �B�S�F �T�V�Q�Q�M�J�F�E �J�O�D�M�V�E�J�O�H �1�&�����(�'���)�& 
�J�O�T�V�M�B�U�J�P�O �T�I�F�M�M�T �X�J�U�I �B �Q�S�P�U�F�D�U�J�W�F �1�& �K�B�D�L�F�U�� �5�I�F �T�F�B�M�J�O�H 
�G�B�D�F�T �C�F�U�X�F�F�O �U�I�F �T�I�F�M�M�T �B�S�F �W�B�Q�P�S �U�J�H�I�U �C�Z �U�I�F�J�S �E�F�T�J�H�O�� �/�P 
additional tape or sealant is required.

�3�F�M�F�B�T�B�C�M�F �Q�M�B�T�U�J�D �C�B�O�E�T �G�P�S �T�J�[�F�T �E�����%�/���� �r �E�����%�/���� �B�O�E �N�F�U�B�M �T�U�S�B�Q�T �X�J�U�I �U�F�O�T�J�P�O �M�P�D�L�T 
�G�P�S �T�J�[�F�T �E�����%�/���� �r �E�������%�/������ �Q�F�S�N�J�U �U�I�F �Q�S�F���J�O�T�V�M�B�U�F�E �T�I�F�M�M�T �U�P �C�F �Ì�U�U�F�E �U�P �B�O�E �S�F�N�P�W�F�E 
�G�S�P�N �U�I�F �W�B�M�W�F�T �F�B�T�J�M�Z�
 �B�M�M�P�X�J�O�H �F�B�T�Z �N�B�J�O�U�F�O�B�O�D�F�� 

�5�I�F �J�O�T�V�M�B�U�F�E �C�B�M�M �W�B�M�W�F �J�O �"�#�4 �J�T �B�W�B�J�M�B�C�M�F �J�O �T�J�[�F�T �E�����%�/���� �r �E�����%�/������ �'�P�S �U�I�F �T�J�[�F�T 
�E�������%�/������ �r �E�������%�/�������
 �C�V�U�U�F�S�Í�Z �W�B�M�W�F�T �L�J�U�T �B�S�F �B�W�B�J�M�B�C�M�F �U�I�B�U �D�P�O�T�J�T�U �P�G �C�V�U�U�F�S�Í�Z �W�B�M�W�F�
 
�Í�B�O�H�F �B�E�B�Q�U�P�S�
 �C�B�D�L�J�O�H �Í�B�O�H�F �1�1���4�U�
 �T�D�S�F�X���L�J�U�T �B�O�E �J�O�T�V�M�B�U�J�P�O �I�B�M�G �T�I�F�M�M�T�� 
�#�P�U�I �W�B�M�W�F �U�Z�Q�F�T �B�S�F �B�W�B�J�M�B�C�M�F �F�J�U�I�F�S �B�T �N�B�O�V�B�M�M�Z �P�Q�F�S�B�U�F�E 
or electric actuated version.

�5�I�F �F�M�F�D�U�S�J�D �B�D�U�V�B�U�P�S�T �V�T�F�E �G�F�B�U�V�S�F �G�P�M�M�P�X�J�O�H �C�F�O�F�Ì�U�T��
•	 �1�P�T�J�U�J�P�O �G�F�F�E�C�B�D�L �W�J�B �S�F�M�B�J�T �	�P�Q�F�O���D�M�P�T�F���N�J�E�E�M�F�

•	 �)�F�B�U�J�O�H �F�M�F�N�F�O�U �U�P �Q�S�F�W�F�O�U �D�P�O�E�F�O�T�B�U�J�P�O
•	 �0�Q�U�J�D�B�M �Q�P�T�J�U�J�P�O �J�O�E�J�D�B�U�P�S �X�J�U�I �-�&�% �T�U�B�U�V�T �N�P�O�J�U�P�S�J�O�H
•	 �5�I�J�S�E �Q�P�T�J�U�J�P�O �C�F�U�X�F�F�O �o�P�Q�F�O�p �B�O�E �o�D�M�P�T�F�E�p �P�Q�U�J�P�O�B�M
•	 �3�F�M�B�Z �P�V�U�Q�V�U �G�P�S �o�S�F�B�E�Z �U�P �P�Q�F�S�B�U�F�p �B�O�E �����T�F�H�N�F�O�U �F�S�S�P�S �E�J�T�Q�M�B�Z
•	 �*�O�U�F�H�S�B�U�F�E �N�B�O�V�B�M �P�W�F�S�S�J�E�F �X�J�U�I �N�B�H�O�F�U�J�D �M�P�D�L
•	 �-�P�O�H �T�F�S�W�J�D�F �M�J�G�F �E�V�F �U�P �S�P�C�V�T�U �E�F�T�J�H�O �B�O�E �T�V�Q�F�S�J�P�S �F�M�F�D�U�S�P�O�J�D�T
•	 �'�M�F�Y�J�C�M�F �D�P�O�Ì�H�V�S�B�U�J�P�O �U�I�B�O�L�T �U�P �N�P�E�V�M�B�S �D�P�O�D�F�Q�U
•	 �/�V�N�F�S�P�V�T �N�P�O�J�U�P�S�J�O�H �B�O�E �D�P�O�U�S�P�M �P�Q�U�J�P�O�T
•	 Simple handling
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COOL-FIT 4.0 transition �ttings, �ange joints
�5�S�B�O�T�J�U�J�P�O �Ì�U�U�J�O�H�T �B�O�E �Í�B�O�H�F �D�P�O�O�F�D�U�P�S�T �F�O�B�C�M�F �D�P�O�O�F�D��
�U�J�P�O�T �U�P �E�J�Ë�F�S�F�O�U �T�Z�T�U�F�N�T �J�O �F�J�U�I�F�S �N�F�U�B�M �P�S �Q�M�B�T�U�J�D�
 �T�V�D�I �B�T 
�U�I�F �(�F�P�S�H �'�J�T�D�I�F�S �T�Z�T�U�F�N�T �J�'�*�5 �P�S �4�B�O�J�Q�F�Y �.�5�� �5�I�F �D�P�N�Q�P��
�O�F�O�U�T �B�S�F �T�V�Q�Q�M�J�F�E �J�O�D�M�V�E�J�O�H �1�&�� �J�O�T�V�M�B�U�J�P�O �I�B�M�G �T�I�F�M�M�T �X�J�U�I 
�B �Q�S�P�U�F�D�U�J�W�F �1�& �K�B�D�L�F�U�� �5�I�F �T�F�B�M�J�O�H �G�B�D�F�T �C�F�U�X�F�F�O �U�I�F �T�I�F�M�M�T 
�B�S�F �W�B�Q�P�S �U�J�H�I�U �C�Z �U�I�F�J�S �E�F�T�J�H�O�� �/�P �B�E�E�J�U�J�P�O�B�M �U�B�Q�F �P�S �T�F�B�M�B�O�U 
is required.

Size Material Thread type/
connector/bolt circle

�"�E�B�Q�U�P�S �Ì�U�U�J�O�H �U�P �N�F�U�B�M�E���� �r �E����
� �̃o �r ���o

�1�& �r �T�U�B�J�O�M�F�T�T �T�U�F�F�M�N�B�M�F �U�I�S�F�B�E �	�3�
 �/�1�5�
�

�G�F�N�B�M�F �U�I�S�F�B�E �	�3�Q�
 
�/�1�5�
�

loose nut (G)

�"�E�B�Q�U�P�S �'�J�U�U�J�O�H �U�P �J�'�*�5 �P�S 
�4�B�O�J�Q�F�Y�{�.�5

�E����  Stainless steel / 
�#�S�B�T�T

�J�'�*�5�
 �4�B�O�J�Q�F�Y �.�5

�6�O�J�P�O�T �E���� �r �E����
�E���� �r �E������

�1�& �r �1�&�

�1�& �r �"�#�4

Welding spigots
cementing sockets

�'�M�B�O�H�F �"�E�B�Q�U�P�S �	�Í�B�O�H�F �K�P�J�O�U�T�
�E���� �r �E������ �1�& �4�V�J�U�B�C�M�F �G�P�S �#�P�M�U �D�J�S�D�M�F 
�1�/ ����������

COOL-FIT 4.0 �ex hoses
�5�I�F �Í�F�Y�J�C�M�F �I�P�T�F�T �J�O �&�1�%�. �Q�F�S�N�J�U �N�P�C�J�M�F �B�D�D�F�T�T �U�P �E�F�W�J�D�F�T 
�T�V�D�I �B�T �D�I�J�M�M�F�S�T �B�O�E �G�B�O �D�P�J�M�T�� �*�O �B�E�E�J�U�J�P�O �U�P �U�I�J�T �U�I�F �Í�F�Y 
�I�P�T�F �B�S�F �D�P�N�Q�F�O�T�B�U�J�O�H �F�Y�Q�B�O�T�J�P�O �P�S �D�P�O�U�S�B�D�U�J�P�O �X�J�U�I�J�O �U�I�F 
�T�Z�T�U�F�N�� �5�I�F �U�F�B�S���S�F�T�J�T�U�B�O�U �Q�S�P�U�F�D�U�J�W�F �K�B�D�L�F�U �B�O�E �/�#�3 
insulation (�O�����‹�$�{�Ç�{�����������{�8���N�,�
 �F�O�T�V�S�F �U�I�F �U�F�N�Q�F�S�B�U�V�S�F �P�G 
�U�I�F �D�P�P�M�J�O�H �N�F�E�J�V�N �S�F�N�B�J�O�T �V�O�D�I�B�O�H�F�E�� �7�F�S�T�B�U�J�M�F �D�P�O�O�F�D�U�J��
�W�J�U�Z �P�Q�U�J�P�O�T �N�F�B�O �U�I�B�U �T�Z�T�U�F�N �D�P�O�O�F�D�U�J�P�O �J�T �F�O�T�V�S�F�E�� 
�(�{�U�I�S�F�B�E �	�N�B�M�F �U�I�S�F�B�E �� �M�P�P�T�F �O�V�U �J�O�D�M�V�E�J�O�H �H�B�T�L�F�U�


COOL-FIT 4.0 Installation �ttings type 313
�*�O�T�U�B�M�M�B�U�J�P�O �Ì�U�U�J�O�H�T �B�S�F �V�T�F�E �U�P �J�O�T�U�B�M�M �W�B�S�J�P�V�T �U�Z�Q�F�T �P�G 
sensors to the system. Pressure or temperature sensors 
�D�B�O �C�F �D�P�O�O�F�D�U�F�E �V�T�J�O�H �U�I�F �˜ ���P�S �™�� �3�Q �P�S �/�1�5 �G�F�N�B�M�F 
thread.

�5�I�F �J�O�T�V�M�B�U�J�P�O �J�T �D�P�N�Q�S�J�T�F�E �P�G �I�J�H�I�M�Z �F�Î�D�J�F�O�U �(�'���)�& �G�P�B�N 
�X�J�U�I �F�Y�D�F�M�M�F�O�U �J�O�T�V�M�B�U�J�O�H �D�B�Q�B�C�J�M�J�U�J�F�T��
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3.3.2	 COOL-FIT Tools
Electrofusion Machines

�&�M�F�D�U�S�P�G�V�T�J�P�O �N�B�D�I�J�O�F�T �B�S�F �S�F�R�V�J�S�F�E �U�P �K�P�J�O �$�0�0�-���'�*�5 ������ 
�D�P�N�Q�P�O�F�O�U�T�� �5�I�F �S�B�O�H�F �J�O�D�M�V�E�F�T �E�F�E�J�D�B�U�F�E �B�O�E �N�V�M�U�J�Q�V�S��
�Q�P�T�F �F�M�F�D�U�S�P�G�V�T�J�P�O �N�B�D�I�J�O�F�T �X�I�J�D�I �B�S�F �S�F�M�J�B�C�M�F �B�O�E �F�B�T�Z �U�P 
use.

�(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�D�P�N�N�F�O�E�T�� �.�4�"���4�F�S�J�F�T 
electrofusion machines.

Long Fusion adaptors

�-�P�O�H �'�V�T�J�P�O �B�E�B�Q�U�P�S�T �T�F�S�W�F �B�T �B�O �F�Y�U�F�O�T�J�P�O �P�G �U�I�F �G�V�T�J�P�O 
�Q�M�V�H�T �P�G �F�M�F�D�U�S�P�G�V�T�J�P�O �N�B�D�I�J�O�F�T�� �$�P�N�Q�B�S�F�E �U�P �T�U�B�O�E�B�S�E 
�B�E�B�Q�U�P�S�T�
 �U�I�F �M�P�O�H�F�S �B�E�B�Q�U�P�S �M�F�O�H�U�I �N�B�U�D�I�F�T �U�I�F �J�O�T�V�M�B�U�J�P�O 
�P�G �U�I�F �$�0�0�-���'�*�5 ������ �F�M�F�D�U�S�P�G�V�T�J�P�O �'�J�U�U�J�O�H�T�� �5�I�F �M�P�O�H �G�V�T�J�P�O 
�B�E�B�Q�U�F�S�T �B�S�F �O�F�F�E�F�E �G�P�S �F�M�F�D�U�S�P�G�V�T�J�P�O �P�G �Ì�U�U�J�O�H�T  
�E �È �E���������%������ 

Y-cable kit for COOL-FIT �xed point

�4�B�W�F�T �I�B�M�G �P�G �U�I�F �O�P�S�N�B�M �X�F�M�E�J�O�H �U�J�N�F �P�G �U�I�F �$�0�0�-���'�*�5 �Ì�Y�F�E 
points.

Assembly aids

�5�I�F �$�0�0�-���'�*�5 ������ �B�T�T�F�N�C�M�Z �B�J�E�T �B�S�F �V�T�F�E �G�P�S �B�O �F�B�T�Z 
�N�P�V�O�U�J�O�H �P�G �$�0�0�-���'�*�5 ������ �'�J�U�U�J�O�H �P�O �$�0�0�-���'�*�5 ������ �Q�J�Q�F�� �5�I�F 
�B�T�T�F�N�C�M�Z �B�J�E �T�Q�M�B�Z�T �U�I�F �Q�S�F���T�U�S�F�T�T�F�E �T�F�B�M�J�O�H �M�J�Q�T �P�G �U�I�F 
�Ì�U�U�J�O�H�T �F�O�B�C�M�J�O�H �U�I�F �F�B�T�Z �J�O�T�F�S�U�J�P�O �P�G �U�I�F �$�0�0�-���'�*�5 ������ �Q�J�Q�F��

Foam removal tool and peeling tool – manually 
operated

�5�I�F �G�P�B�N �S�F�N�P�W�B�M �U�P�P�M �J�T �V�T�F�E �U�P �Q�S�F�Q�B�S�F �T�I�P�S�U�F�O�F�E 
�$�0�0�-���'�*�5 ������ �Q�J�Q�F �G�P�S �F�M�F�D�U�S�P�G�V�T�J�P�O�� �5�I�F �U�P�P�M �S�F�N�P�W�F�T �U�I�F 
�G�P�B�N �B�O�E �D�V�U�T �P�V�U�F�S �K�B�D�L�F�U�
 �B�O�E �B�M�T�P �Q�F�F�M�T �U�I�F �T�V�S�G�B�D�F �P�G 
�U�I�F �J�O�O�F�S �Q�J�Q�F�� �"�O�Z �P�Y�J�E�F �M�B�Z�F�S �Q�S�F�T�F�O�U �J�T �S�F�N�P�W�F�E �X�I�F�O �U�I�F 
�X�F�M�E�J�O�H �[�P�O�F �J�T �U�S�F�B�U�F�E���5�I�F �U�P�P�M �J�T �B�W�B�J�M�B�C�M�F �J�O �U�X�P �W�F�S�T�J�P�O�T��

���� �G�P�S �T�J�[�F�T �E���� �r �E�����
 
���� �G�P�S �T�J�[�F�T �E������ �r �E�������� 
���� �G�P�S �T�J�[�F�T �E������ �r �E��������

Powered foam removal and peeling tool

�5�I�F �Q�P�X�F�S�F�E �G�P�B�N �S�F�N�P�W�B�M �U�P�P�M �J�T �B�M�T�P �V�T�F�E �U�P �Q�S�F�Q�B�S�F 
�T�I�P�S�U�F�O�F�E �$�0�0�-���'�*�5 ������ �Q�J�Q�F �G�P�S �F�M�F�D�U�S�P�G�V�T�J�P�O�� �%�V�F �U�P �U�I�F 
�D�P�N�Q�B�U�J�C�J�M�J�U�Z �U�P �D�P�N�N�P�O�M�Z �V�T�F�E �E�S�J�M�M �E�S�J�W�F�S�T�
 �J�U �T�F�S�W�F�T �B 
�D�P�N�G�P�S�U�B�C�M�F �B�O�E �Q�P�X�F�S�T�B�W�J�O�H �T�V�Q�Q�M�F�N�F�O�U �U�P �U�I�F �N�B�O�V�B�M�M�Z 
operated tool.

�5�I�F �U�P�P�M �J�T �B�W�B�J�M�B�C�M�F �B�T �B �L�J�U �G�P�S �U�I�F �T�J�[�F�T �E�������E������ 
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Clamping tool

�5�I�F �G�V�T�J�P�O �Q�S�P�D�F�T�T �H�J�W�F�T �S�J�T�F �U�P �G�P�S�D�F�T �U�I�B�U �D�B�O �Q�V�M�M �U�I�F 
�Q�J�Q�F �P�V�U �P�G �U�I�F �D�P�V�Q�M�F�S�� �5�I�F�S�F�G�P�S�F �J�U �J�T �S�F�D�P�N�N�F�O�E�F�E �U�I�B�U 
�U�I�F �B�T�T�F�N�C�M�Z �T�I�P�V�M�E �C�F �Ì�U�U�F�E �X�J�U�I �$�0�0�-���'�*�5 �J�O�T�U�B�M�M�B�U�J�P�O 
�D�M�B�N�Q�T�� �5�I�J�T �Q�S�F�W�F�O�U�T �N�P�W�F�N�F�O�U �E�V�S�J�O�H �U�I�F �X�F�M�E�J�O�H �B�O�E 
�D�P�P�M���E�P�X�O �Q�S�P�D�F�T�T�� 
�5�I�F �D�F�O�U�S�B�M �I�J�O�H�F �B�M�M�P�X�T �U�I�F �V�T�F �P�G �U�I�F �D�M�B�N�Q�T �P�O �F�M�C�P�X�T 
�B�O�E �S�F�E�V�D�F�S�T�� �%�F�Q�F�O�E�J�O�H �P�O �U�I�F �M�F�O�H�U�I �P�G �U�I�F �Q�J�Q�F�
 ���{�P�S�{���{�P�G 
�U�I�F �H�M�B�T�T���S�F�J�O�G�P�S�D�F�E �Q�M�B�T�U�J�D �I�P�M�E�F�S�T �D�B�O �C�F �V�T�F�E�� �5�I�F 
�M�J�O�L�B�H�F �J�T �N�B�E�F �P�G �H�B�M�W�B�O�J�[�F�E �T�U�F�F�M�� �5�F�O�T�J�P�O �C�B�O�E�T �B�S�F 
�J�O�D�M�V�E�F�E �B�O�E �B �5���B�E�B�Q�U�F�S �J�T �P�Q�U�J�P�O�B�M �B�W�B�J�M�B�C�M�F��

3.4	 Dimensioning and Design

3.4.1	 General information about the dimensioning and installation of 
plastic piping

�1�M�B�T�U�J�D�T �I�B�W�F �E�J�Ë�F�S�F�O�U �Q�I�Z�T�J�D�B�M �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T �U�P �N�F�U�B�M�T�� �8�I�F�O �E�F�T�J�H�O�J�O�H �B�O�E �J�O�T�U�B�M�M�J�O�H 
�U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�J�Q�J�O�H �T�Z�T�U�F�N�T�
 �U�I�J�T �O�F�F�E�T �U�P �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U�� �"�M�U�I�P�V�H�I �1�& �B�O�E  
�$�0�0�-���'�*�5�{������ �B�S�F �W�F�S�Z �S�P�C�V�T�U �T�Z�T�U�F�N�T�
 �D�B�S�F �T�I�P�V�M�E �C�F �U�B�L�F�O �U�P �B�W�P�J�E �E�B�N�B�H�F �E�V�S�J�O�H �I�B�O�E�M�J�O�H 
and transportation. 

�'�P�S �P�W�F�S ���� �Z�F�B�S�T�
 �(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T �I�B�T �E�F�W�F�M�P�Q�F�E �B�O�E �T�P�M�E �B �W�B�S�J�F�U�Z �P�G �Q�M�B�T�U�J�D 
�Q�J�Q�J�O�H �T�Z�T�U�F�N�T �X�I�J�D�I �B�S�F �T�V�C�K�F�D�U�F�E �U�P �W�F�S�Z �S�J�H�P�S�P�V�T �E�F�N�B�O�E�T�
 �T�V�D�I �B�T �P�Q�U�J�N�J�[�F�E �J�O�T�V�M�B�U�J�P�O 
�Q�S�P�Q�F�S�U�J�F�T �J�O �D�P�P�M�J�O�H �B�Q�Q�M�J�D�B�U�J�P�O�T�� �&�Y�Q�F�S�J�F�O�D�F �I�B�T �T�I�P�X�O �U�I�B�U �Q�M�B�T�U�J�D �Q�S�P�W�J�E�F�T �B�O �F�D�P�O�P�N�J�D�B�M 
�B�O�E �S�F�M�J�B�C�M�F �B�M�U�F�S�O�B�U�J�W�F �U�P �N�F�U�B�M �X�I�F�O �E�F�T�J�H�O�F�S�T �B�O�E �J�O�T�U�B�M�M�F�S�T �U�B�L�F �B�D�D�P�V�O�U �P�G �U�I�F �S�F�D�P�N��
mendations in the technical documentation. In the professional production of plastic piping 
�T�Z�T�U�F�N�T�
 �G�P�S �F�Y�B�N�Q�M�F�
 �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �N�V�T�U �C�F �B�C�M�F �U�P �N�P�W�F �U�P �B�D�D�P�N�N�P�E�B�U�F �D�I�B�O�H�F�T �J�O 
�M�F�O�H�U�I �D�B�V�T�F�E �C�Z �U�F�N�Q�F�S�B�U�V�S�F �B�O�E �Q�S�F�T�T�V�S�F �D�I�B�O�H�F�T�� �5�P �B�M�M�P�X �G�P�S �U�I�F�T�F �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I�
 
the use of pipe holders that permit this movement is vital. 

�5�I�F �G�P�M�M�P�X�J�O�H �U�F�D�I�O�J�D�B�M �J�O�G�P�S�N�B�U�J�P�O �D�P�O�U�B�J�O�T �U�I�F �C�B�T�J�D �J�O�G�P�S�N�B�U�J�P�O �O�F�F�E�F�E �U�P �F�O�T�V�S�F �B�O 
�F�D�P�O�P�N�J�D�B�M �B�O�E �U�S�P�V�C�M�F���G�S�F�F �J�O�T�U�B�M�M�B�U�J�P�O�� �)�P�X�F�W�F�S�
 �U�I�J�T �D�I�B�Q�U�F�S �E�P�F�T �O�P�U �D�P�O�U�B�J�O �B�M�M �P�G �U�I�F 
�E�F�U�B�J�M�T�� �'�P�S �N�P�S�F �J�O�G�P�S�N�B�U�J�P�O�
 �P�S �J�G �Z�P�V �I�B�W�F �T�Q�F�D�J�Ì�D �R�V�F�T�U�J�P�O�T�
 �Q�M�F�B�T�F �D�B�M�M �Z�P�V�S �M�P�D�B�M 
�(�F�P�S�H�{�'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T �S�F�Q�S�F�T�F�O�U�B�U�J�W�F�� �"�E�E�J�U�J�P�O�B�M �J�O�G�P�S�N�B�U�J�P�O �J�T �B�W�B�J�M�B�C�M�F �P�O �U�I�F 
�P�Î�D�J�B�M �(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T �X�F�C�T�J�U�F��
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3.4.2	 COOL-FIT 4.0 pressure-temperature diagram

�5�I�F �Q�S�F�T�T�V�S�F �S�F�T�J�T�U�B�O�D�F �G�P�S �U�I�F�S�N�P�Q�M�B�T�U�J�D �Q�J�Q�F �G�P�S �X�B�U�F�S �J�T �B�M�X�B�Z�T �T�Q�F�D�J�Ì�F�E �B�U ������ �‹�$�� �"�U 
�I�J�H�I�F�S �U�F�N�Q�F�S�B�U�V�S�F�T �B�M�M�P�X�B�O�D�F �N�V�T�U �C�F �N�B�E�F �G�P�S �B �M�P�X�F�S �N�B�Y�J�N�V�N �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F��

�5�I�F �H�S�B�Q�I �T�I�P�X�T �U�I�F �N�B�Y�J�N�V�N �Q�F�S�N�J�T�T�J�C�M�F �Q�S�F�T�T�V�S�F �G�P�S �$�0�0�-���'�*�5 ������ �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �B�U 
�W�B�S�J�P�V�T �U�F�N�Q�F�S�B�U�V�S�F�T�
 �V�Q �U�P �U�I�F �N�B�Y�J�N�V�N �Q�F�S�N�J�T�T�J�C�M�F �N�F�E�J�B �U�F�N�Q�F�S�B�U�V�S�F �P�G ������ �‹�$�� �5�I�F 
�H�S�B�Q�I �J�T �C�B�T�F�E �P�O �B�O �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F �P�G ������ �‹�$�� �" �T�B�G�F�U�Z �G�B�D�U�P�S �P�G ������ �B�O�E �B �N�J�O�J�N�V�N 
�M�J�G�F�T�Q�B�O �P�G ���� �Z�F�B�S�T �I�B�W�F �C�F�F�O �B�M�M�P�X�F�E �G�P�S �J�O �B�M�M �D�B�M�D�V�M�B�U�J�P�O�T�� 

Pressure/temperature limits for COOL-FIT 4.0 pipe, �ttings, valves – 
water�as secondary refrigerant

�-�J�N�J�U�T �G�P�S �$�0�0�-���'�*�5 �������� �������Z�F�B�S �W�B�M�V�F�T �B�M�M�P�X�J�O�H �G�P�S �U�I�F �T�B�G�F�U�Z �G�B�D�U�P�S ������ �	�X�J�U�I �X�B�U�F�S �B�T �U�I�F 
secondary refrigerant).

In�uence of secondary refrigerants with antifreeze additives

�"�U �N�F�E�J�B �U�F�N�Q�F�S�B�U�V�S�F�T �C�F�M�P�X �� �‹�$�
 �B�O�U�J�G�S�F�F�[�F �N�V�T�U �C�F �V�T�F�E �J�O �U�I�F �X�B�U�F�S �U�P �Q�S�F�W�F�O�U �J�U �G�S�P�N 
�G�S�F�F�[�J�O�H �E�V�S�J�O�H �B �Q�M�B�O�U �T�I�V�U���E�P�X�O�� 

�$�0�0�-���'�*�5 ������ �J�T �H�F�O�F�S�B�M�M�Z �S�F�T�J�T�U�B�O�U �U�P �T�F�D�P�O�E�B�S�Z �S�F�G�S�J�H�F�S�B�O�U�T �T�V�D�I �B�T �H�M�Z�D�P�M �B�O�E �T�B�M�U �T�P�M�V��
tions. For some refrigerants a reduction factor is necessary depending on the type and 
�N�J�Y�J�O�H �S�B�U�J�P�� �5�I�F �Q�F�S�N�J�T�T�J�C�M�F �P�Q�F�S�B�U�J�O�H �Q�S�F�T�T�V�S�F �J�T �D�P�S�S�F�D�U�F�E �E�P�X�O�X�B�S�E�T �G�S�P�N �U�I�F �Q�S�F�T�T�V��
�S�F���U�F�N�Q�F�S�B�U�V�S�F �D�V�S�W�F �G�P�S �X�B�U�F�S��

Reduction factors COOL-FIT 4.0 Pipe and Fitting COOL-FIT 4.0 Valves

�*�O�P�S�H�B�O�J�D �C�S�J�O�F �T�P�M�V�U�J�P�O�T F = 1 F = 1
�0�S�H�B�O�J�D �T�B�M�U �T�P�M�V�U�J�P�O�TF = 1 �' �� ��������
�(�M�Z�D�P�M �T�P�M�V�U�J�P�O�T �	�N�B�Y�� ���� ���
F = 1.1 �' �� ������

�'�P�S �U�I�F �D�B�M�D�V�M�B�U�J�P�O�
 �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B �J�T �V�T�F�E��

PAF =
Pw

AF
P�"�'�� �1�F�S�N�J�T�T�J�C�M�F �Q�S�F�T�T�V�S�F �X�J�U�I �S�F�E�V�D�U�J�P�O �G�B�D�U�P�S
PW�� �1�F�S�N�J�T�T�J�C�M�F �Q�S�F�T�T�V�S�F �G�P�S �X�B�U�F�S
�"�'�� �3�F�E�V�D�U�J�P�O �G�B�D�U�P�S

�1�� �"�M�M�P�X�B�C�M�F �Q�S�F�T�T�V�S�F 
�	�C�B�S�
�{�Q�T�J�


�5�� �5�F�N�Q�F�S�B�U�V�S�F �	�‹�$�
 �‹�'�

�$�� �4�B�G�F�U�Z �G�B�D�U�P�S

� �� �$�0�0�-���'�*�5 ������ �1�J�Q�F �B�O�E 
�Ì�U�U�J�O�H �E���� �r �E�������
 �$�������
 
�4�%�3����

� �� �$�0�0�-���'�*�5 ������ �1�J�Q�F �B�O�E 
�Ì�U�U�J�O�H �E������ �r �E�������
 �$�������
 
�4�%�3����

� �� �$�0�0�-���'�*�5 ������ �#�B�M�M �W�B�M�W�F 
�1�/����

� �� �$�0�0�-���'�*�5 ������ �#�V�U�U�F�S�Í�Z �W�B�M�W�F 
�1�/����
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Glycol solutions 

�$�0�0�-���'�*�5 ������ �D�B�O �C�F �V�T�F�E �X�J�U�I �H�M�Z�D�P�M �T�P�M�V�U�J�P�O�T �X�J�U�I �D�P�O�D�F�O�U�S�B�U�J�P�O�T �V�Q �U�P �������� �5�I�F �D�I�F�N�J�D�B�M 
�S�F�T�J�T�U�B�O�D�F �P�G �$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N�T �J�T �T�V�J�U�B�C�M�F �G�P�S �U�I�F �G�P�M�M�P�X�J�O�H �B�O�U�J�G�S�F�F�[�F �U�Z�Q�F�T�� 

Brand name Manufacturer Type

�"�O�U�J�G�S�P�H�F�O �/ �$�M�B�S�J�B�O�U �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M
�"�O�U�J�G�S�P�H�F�O �- �$�M�B�S�J�B�O�U Propylene glycol
�4�I�P�X�C�S�J�O�F �#�M�V�F �4�I�P�X�B 
�T�U�B�O�E�B�S�E �&�$ �C�S�J�O�F

�4�I�P�X�B �#�S�J�O�F �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M

�5�Z�G�P�D�P�S �- �5�Z�G�P Propylene glycol
�5�Z�G�P�D�P�S �5�Z�G�P �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M
�%�0�8�'�3�0�4�5 �%�0�8 Propylene glycol
�;�Z�U�S�F�D �'�$ Frigol Propylene glycol
�;�Z�U�S�F�D �-�$ Frigol Propylene glycol
�;�Z�U�S�F�D �.�$ Frigol �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M
�/�F�V�U�S�P�H�F�M �/�F�P �$�M�J�N�B�M�J�G�F �%�F�I�P�O �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M
�'�S�J�P�H�F�M �/�F�P �$�M�J�N�B�M�J�G�F �%�F�I�P�O Propylene glycol
�%�0�8�5�)�&�3�. �4�3���� �%�0�8 �&�U�I�Z�M�F�O�F �H�M�Z�D�P�M

Example – glycol dissolved in water 

�'�P�S �X�B�U�F�S���H�M�Z�D�P�M �N�J�Y�U�V�S�F �Ç �������
 �U�I�F �S�F�E�V�D�U�J�P�O �G�B�D�U�P�S �G�P�S �U�I�F �Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F 
�E�J�B�H�S�B�N �J�T ������ �	�G�P�S �$�0�0�-���'�*�5 ������ �W�B�M�W�F�T�
�� �5�I�V�T�
 �B�U ������ �‹�$�
 �X�J�U�I �B �N�J�O�J�N�V�N �M�J�G�F �P�G 
�����{�Z�F�B�S�T�
 �U�I�F �N�B�Y�J�N�V�N �B�M�M�P�X�B�C�M�F �X�P�S�L�J�O�H �Q�S�F�T�T�V�S�F �J�T �S�F�E�V�D�F�E �B�T �G�P�M�M�P�X�T�� 

PAF = = 5.88 bar
10 bar

1.7

Organic salt solutions

�5�I�F�T�F �N�F�E�J�B �B�S�F �V�T�V�B�M�M�Z �Q�P�U�B�T�T�J�V�N �G�P�S�N�B�U�F�T �P�S �Q�P�U�B�T�T�J�V�N �B�D�F�U�B�U�F�T�� �B�R�V�F�P�V�T �T�P�M�V�U�J�P�O�T �X�J�U�I 
�M�P�X �W�J�T�D�P�T�J�U�Z �B�U �M�P�X �U�F�N�Q�F�S�B�U�V�S�F�T�� �$�0�0�-���'�*�5 ������ �D�B�O �C�F �V�T�F�E �X�J�U�I �U�I�F �N�F�E�J�B �C�F�M�P�X�� �5�I�F 
�N�B�O�V�G�B�D�U�V�S�F�S���T �J�O�T�U�S�V�D�U�J�P�O�T �N�V�T�U �C�F �G�P�M�M�P�X�F�E�� 

Brand name Manufacturer Type

�"�O�U�J�G�S�P�H�F�O �,�' �$�M�B�S�J�B�O�U �#�S�J�O�F
�;�Z�U�S�F�D �4������ Frigol �#�S�J�O�F
�5�F�N�Q�F�S���
 �5�F�N�Q�F�S �#�S�J�O�F
�)�Z�D�P�P�M �"�E�E�D�P�O �#�S�J�O�F

For detailed information on resistance and reduction factors, see Planning Funda-
mentals "Material selection – Chemical resistance".

When using other secondary 
�S�F�G�S�J�F�H�F�S�B�O�U�T�
 �D�P�N�Q�B�U�J�C�J�M�J�U�Z �X�J�U�I 
�$�0�0�-���'�*�5 ������ �T�I�P�V�M�E �C�F �D�M�B�S�J�Ì�F�E 
�X�J�U�I �(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H 
Systems.

1)	 Please contact 
�(�F�P�S�H�{�'�J�T�D�I�F�S �1�J�Q�J�O�H 
Systems
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3.4.3	 Polyethylene (PE)

�5�I�F �E�P�N�J�O�B�O�U �N�B�U�F�S�J�B�M �G�P�S �U�I�F �$�0�0�-���'�*�5 ������ �T�Z�T�U�F�N �J�T �Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
�� �"�T �U�I�F �J�O�O�F�S �Q�J�Q�F 
�X�I�J�D�I �D�P�N�F�T �J�O�U�P �D�P�O�U�B�D�U �X�J�U�I �U�I�F �N�F�E�J�B �J�T �N�B�E�F �P�G �1�&���������
 �J�U�T �Q�S�P�Q�F�S�U�J�F�T �B�S�F �P�G �Q�B�S�U�J�D�V�M�B�S�M�Z 
high relevance.

Properties of PE (approximate)

Property PE 100-value1 Unit Testing standard

�%�F�O�T�J�U�Z  0.95 g/cm�� �&�/ �*�4�0 ������������
�:�J�F�M�E �T�U�S�F�T�T �B�U ���� �‹ �$ ���� �/���N�N�� �&�/ �*�4�0 ����������
�5�F�O�T�J�M�F �N�P�E�V�M�V�T �B�U ���� �‹ �$900 �/���N�N�� �&�/ �*�4�0 ����������
�$�I�B�S�Q�Z �O�P�U�D�I�F�E �J�N�Q�B�D�U �T�U�S�F�O�H�U�I �B�U ���� �‹ �$���� �L�+���N�� �&�/ �*�4�0 �������������� �F�"
�$�I�B�S�Q�Z �O�P�U�D�I�F�E �J�N�Q�B�D�U �T�U�S�F�O�H�U�I �B�U ������ �‹ �$���� �L�+���N�� �&�/ �*�4�0 �������������� �F�"
�$�S�Z�T�U�B�M�M�J�U�F �N�F�M�U�J�O�H �Q�P�J�O�U ������ �‹�$ �%�*�/ ����������
�5�I�F�S�N�B�M �D�P�O�E�V�D�U�J�W�J�U�Z �B�U ���� �‹ �$�������� �8���N �, �&�/ ����������
�8�B�U�F�S �B�C�T�P�S�Q�U�J�P�O �B�U ���� �‹ �$0.01 to 0.04 �� �&�/ �*�4�0 ����
�$�P�M�P�S ���
������ �� �3�"�-
�0�Y�Z�H�F�O �*�O�E�F�Y �	�-�0�*�
 �������� �� ������������

General information

�"�M�M �Q�P�M�Z�N�F�S�T �N�B�E�F �G�S�P�N �I�Z�E�S�P�D�B�S�C�P�O�T �P�G �U�I�F �G�P�S�N�V�M�B �$�O�)���O �B�S�F �D�P�O�T�U�S�V�D�U�F�E �X�J�U�I �B �E�P�V�C�M�F 
�C�P�O�E �	�F�U�I�Z�M�F�O�F�
 �Q�S�P�Q�Z�M�F�O�F�
 �C�V�U�F�O�F�����
 �J�T�P�C�V�U�F�O�F�
 �B�S�F �S�F�G�F�S�S�F�E �U�P �D�P�M�M�F�D�U�J�W�F�M�Z �B�T �Q�P�M�Z�P�M�F�Ì�O�T�� 
�"�N�P�O�H �U�I�F�N �J�T �Q�P�M�Z�F�U�I�Z�M�F�O�F �	�1�&�
�� �*�U �J�T �B �T�F�N�J���D�S�Z�T�U�B�M�M�J�O�F �U�I�F�S�N�P�Q�M�B�T�U�J�D�� �1�P�M�Z�F�U�I�Z�M�F�O�F �J�T 
�Q�S�P�C�B�C�M�Z �U�I�F �C�F�T�U �L�O�P�X�O �Q�M�B�T�U�J�D�� �5�I�F �D�I�F�N�J�D�B�M �G�P�S�N�V�M�B �J�T�� ���	�$�)�����$�)���
�O�� �1�P�M�Z�F�U�I�Z�M�F�O�F �J�T �B�O 
�F�O�W�J�S�P�O�N�F�O�U�B�M�M�Z �G�S�J�F�O�E�M�Z �I�Z�E�S�P�D�B�S�C�P�O �Q�S�P�E�V�D�U�� �1�&�
 �M�J�L�F �1�1�
 �J�T �B �O�P�O���Q�P�M�B�S �N�B�U�F�S�J�B�M�� �5�I�F�S�F�G�P�S�F�
 
�J�U �J�T �J�O�T�P�M�V�C�M�F �B�O�E �T�D�B�S�D�F�M�Z �T�X�F�M�M�B�C�M�F �J�O �D�P�O�W�F�O�U�J�P�O�B�M �T�P�M�W�F�O�U�T�� �1�& �Q�J�Q�F �D�B�O�O�P�U �U�I�F�S�F�G�P�S�F �C�F 
�B�E�I�F�T�J�W�F�M�Z �C�P�O�E�F�E �U�P �Ì�U�U�J�O�H�T�� �8�F�M�E�J�O�H �J�T �U�I�F �B�Q�Q�S�P�Q�S�J�B�U�F �D�P�O�O�F�D�U�J�P�O �N�F�U�I�P�E �G�P�S �U�I�F �N�B�U�F�S�J�B�M��

�5�I�F �N�P�T�U �X�J�E�F�T�Q�S�F�B�E �J�O �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�P�O�T�U�S�V�D�U�J�P�O �J�T �1�& �G�P�S �V�T�F �J�O �V�O�E�F�S�H�S�P�V�O�E �H�B�T �B�O�E 
�X�B�U�F�S �Q�J�Q�F�� �*�O �U�I�J�T �B�S�F�B �Q�P�M�Z�F�U�I�Z�M�F�O�F �I�B�T �C�F�D�P�N�F �U�I�F �E�P�N�J�O�B�O�U �N�B�U�F�S�J�B�M �J�O �N�B�O�Z �D�P�V�O�U�S�J�F�T�� 
�)�P�X�F�W�F�S�
 �U�I�F �B�E�W�B�O�U�B�H�F�T �P�G �U�I�J�T �N�B�U�F�S�J�B�M �N�F�B�O �U�I�B�U �J�U �J�T �B�M�T�P �V�T�F�E �J�O �E�P�N�F�T�U�J�D �J�O�T�U�B�M�M�B�U�J�P�O�T 
and industrial piping.

Advantages of PE
•	 �-�J�H�I�U �X�F�J�H�I�U
•	 �&�Y�D�F�M�M�F�O�U �Í�F�Y�J�C�J�M�J�U�Z
•	 �(�P�P�E �X�F�B�S �S�F�T�J�T�U�B�O�D�F �	�B�C�S�B�T�J�P�O �S�F�T�J�T�U�B�O�D�F�

•	 �$�P�S�S�P�T�J�P�O �S�F�T�J�T�U�B�O�D�F
•	 �%�V�D�U�J�M�F �G�S�B�D�U�V�S�F �Q�S�P�Q�F�S�U�J�F�T
•	 �)�J�H�I �J�N�Q�B�D�U �T�U�S�F�O�H�U�I �F�W�F�O �B�U �W�F�S�Z �M�P�X �U�F�N�Q�F�S�B�U�V�S�F�T
•	 �7�F�S�Z �H�P�P�E �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F
•	 �8�F�M�E�B�C�M�F

1�� �5�Z�Q�J�D�B�M�
 �N�F�B�T�V�S�F�E �P�O 
�N�B�U�F�S�J�B�M �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T�
 
�T�I�P�V�M�E �O�P�U �C�F �V�T�F�E �G�P�S 
calculations.
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Mechanical properties, chemicals, weathering and abrasion resistance

UV and weather resistance

�#�F�D�B�V�T�F �P�G �U�I�F �C�M�B�D�L �Q�J�H�N�F�O�U�T �V�T�F�E�
 �Q�P�M�Z�F�U�I�Z�M�F�O�F �J�T �W�F�S�Z �X�F�B�U�I�F�S �S�F�T�J�T�U�B�O�U�� �&�W�F�O �B�U �M�P�O�H 
�F�Y�Q�P�T�V�S�F �U�P �E�J�S�F�D�U �T�V�O�M�J�H�I�U�
 �X�J�O�E �B�O�E �S�B�J�O �U�I�F �N�B�U�F�S�J�B�M �D�B�O �C�F �V�T�F�E �X�J�U�I�P�V�U �S�F�T�U�S�J�D�U�J�P�O�T��

Chemical resistance 

�1�P�M�Z�F�U�I�Z�M�F�O�F �F�Y�I�J�C�J�U�T �H�P�P�E �S�F�T�J�T�U�B�O�D�F �U�P �B �X�J�E�F �S�B�O�H�F �P�G �N�F�E�J�B�� �'�P�S �E�F�U�B�J�M�F�E �J�O�G�P�S�N�B�U�J�P�O�
 
�Q�M�F�B�T�F �T�F�F �U�I�F �E�F�U�B�J�M�F�E �D�I�F�N�J�D�B�M �S�F�T�J�T�U�B�O�D�F �M�J�T�U �G�S�P�N �(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T�
 �P�S 
�D�P�O�U�B�D�U �U�I�F �Q�F�S�T�P�O �S�F�T�Q�P�O�T�J�C�M�F �B�U �(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T �E�J�S�F�D�U�M�Z��

Abrasion resistance

�1�& �I�B�T �F�Y�D�F�M�M�F�O�U �S�F�T�J�T�U�B�O�D�F �U�P �B�C�S�B�T�J�W�F �X�F�B�S�� �:�P�V �D�B�O �U�I�F�S�F�G�P�S�F �Ì�O�E �1�& �Q�J�Q�J�O�H �T�Z�T�U�F�N�T �J�O �V�T�F 
in numerous applications for transporting solids and media containing solids. For many 
�B�Q�Q�M�J�D�B�U�J�P�O�T�
 �1�& �I�B�T �Q�S�P�W�F�O �F�T�Q�F�D�J�B�M�M�Z �B�E�W�B�O�U�B�H�F�P�V�T �X�J�U�I �N�F�U�B�M�T��

Thermal and electrical properties

Operating limits

�5�I�F �B�Q�Q�M�J�D�B�U�J�P�O �M�J�N�J�U�T �P�G �U�I�F �N�B�U�F�S�J�B�M �E�F�Q�F�O�E �P�O �C�P�U�I �F�N�C�S�J�U�U�M�F�N�F�O�U �B�O�E �T�P�G�U�F�O�J�O�H �U�F�N�Q�F�S�B�U�V��
�S�F�T �B�O�E �P�O �U�I�F �N�B�O�O�F�S �B�O�E �N�F�U�I�P�E �P�G �B�Q�Q�M�J�D�B�U�J�P�O�� �%�F�U�B�J�M�T �B�S�F �Q�S�P�W�J�E�F�E �J�O �U�I�F �S�F�M�F�W�B�O�U 
�Q�S�F�T�T�V�S�F���U�F�N�Q�F�S�B�U�V�S�F �D�I�B�S�U�T��

Electrical properties

�1�P�M�Z�F�U�I�Z�M�F�O�F�
 �M�J�L�F �N�P�T�U �U�I�F�S�N�P�Q�M�B�T�U�J�D�T�
 �J�T �O�P�O���D�P�O�E�V�D�U�J�W�F�� �5�I�J�T �N�F�B�O�T �U�I�B�U �T�Z�T�U�F�N�T �J�O �1�& �E�P 
�O�P�U �T�V�Ë�F�S �G�S�P�N �F�M�F�D�U�S�P�M�Z�U�J�D �D�P�S�S�P�T�J�P�O�� �)�P�X�F�W�F�S�
 �U�I�F �O�P�O���D�P�O�E�V�D�U�J�W�F �Q�S�P�Q�F�S�U�J�F�T �N�V�T�U �C�F �U�B�L�F�O 
�J�O�U�P �D�P�O�T�J�E�F�S�B�U�J�P�O�
 �B�T �F�M�F�D�U�S�P�T�U�B�U�J�D �D�I�B�S�H�F�T �D�B�O �C�V�J�M�E �V�Q �J�O �U�I�F �Q�J�Q�F�� �1�P�M�Z�F�U�I�Z�M�F�O�F �I�B�T �H�P�P�E 
�F�M�F�D�U�S�J�D�B�M �J�O�T�V�M�B�U�J�P�O �Q�S�P�Q�F�S�U�J�F�T�� �5�I�F �W�P�M�V�N�F �S�F�T�J�T�U�B�O�D�F �J�T ������ �Y ��������  �˜�D�N�
 �U�I�F �T�V�S�G�B�D�F 
resistance 10����  �˜�� �5�I�J�T �N�V�T�U �C�F �U�B�L�F�O �J�O�U�P �B�D�D�P�V�O�U �J�O �B�Q�Q�M�J�D�B�U�J�P�O�T �X�I�F�S�F �U�I�F�S�F �J�T �E�B�O�H�F�S �P�G �Ì�S�F 
or explosion.
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3.4.4	 Fire behavior and �re prevention measures

�1�P�M�Z�F�U�I�Z�M�F�O�F �J�T �B �Í�B�N�N�B�C�M�F �Q�M�B�T�U�J�D�� �5�I�F �P�Y�Z�H�F�O �J�O�E�F�Y �J�T ���� ���� �1�& �E�S�J�Q�T �B�O�E �D�P�O�U�J�O�V�F�T �U�P �C�V�S�O 
�X�J�U�I�P�V�U �T�P�P�U �B�G�U�F�S �U�I�F �Í�B�N�F �J�T �S�F�N�P�W�F�E�� �8�I�F�O �1�& �C�V�S�O�T�
 �D�B�S�C�P�O �E�J�P�Y�J�E�F�
 �D�B�S�C�P�O �N�P�O�P�Y�J�E�F 
�B�O�E �X�B�U�F�S �B�S�F �Q�S�J�N�B�S�J�M�Z �G�P�S�N�F�E�� 

�(�' �)�& �G�P�B�N �G�P�B�N �X�J�M�M �C�V�S�O �J�G �F�Y�Q�P�T�F�E �U�P �Í�B�N�F�T�� �5�I�F �D�P�N�C�V�T�U�J�C�J�M�J�U�Z �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T �W�B�S�Z �X�J�U�I 
�J�U�T �D�I�F�N�J�D�B�M �D�P�N�Q�P�T�J�U�J�P�O�� �6�O�M�J�L�F �F�Y�Q�B�O�E�F�E �Q�P�M�Z�T�U�Z�S�F�O�F �	�F�Q�T�
�
 �(�' �)�& �E�P�F�T �O�P�U �N�F�M�U�� �*�U �J�H�O�J�U�F�T 
�C�F�U�X�F�F�O ������ �‹�$ �B�O�E �������‹�$�
 �B�O�E �D�I�B�S�T�� �5�I�F �D�I�B�S�S�J�O�H �N�B�Z �I�F�M�Q �Q�S�P�U�F�D�U �B�E�K�B�D�F�O�U �G�P�B�N��

Fire load
d/D (mm) 32/90 40/110 50/110 63/125 75/140 90/160 110/180 160/250 225/315

Fire load 
�$�0�0�-���'�*�5 ������ 
Pipe (kWh/m)

15.1 �������� �������� �������� �������� �������� �������� 110.4 ����������

d/D (mm) 250/355 280/400 315/450 355/500 400/560 450/360

Fire load 
�$�0�0�-���'�*�5 ������ 
Pipe (kWh/m)

������������ ������������ ������������ ������������ ������������ ������������

Fire prevention classes EN13501-1 and British building codes

COOL-FIT 4.0 COOL-FIT 4.0/mineral wool2

�&�/ �������������� �& �"���-
�7�,�' �3�'���D�S�� �3�'��
�#�4 ������������������1 �/�B�U�J�P�O�B�M �$�M�B�T�T �� �/�B�U�J�P�O�B�M �$�M�B�T�T ��

Fire collars
�*�O �P�S�E�F�S �U�P �D�B�S�S�Z �Í�B�N�N�B�C�M�F �Q�J�Q�F �U�I�S�P�V�H�I �Ì�S�F �Q�S�P�U�F�D�U�J�P�O 
�C�V�M�L�I�F�B�E�T �X�J�U�I�P�V�U �D�P�N�Q�S�P�N�J�T�J�O�H �J�U�T �T�B�G�F�U�Z �G�V�O�D�U�J�P�O�
 �Ì�S�F 
�Q�S�P�U�F�D�U�J�P�O �T�M�F�F�W�F�T �N�V�T�U �C�F �V�T�F�E �J�O �B�D�D�P�S�E�B�O�D�F �X�J�U�I �M�P�D�B�M 
requirements and legislation. 

�'�P�M�M�P�X�J�O�H �'�J�S�F �D�P�M�M�B�S �T�P�M�V�U�J�P�O�T �I�B�W�F �B�O �B�Q�Q�S�P�W�B�M �B�D�D�P�S�E�J�O�H 
�U�P �U�I�F �&�V�S�P�Q�F�B�O �U�F�D�I�O�J�D�B�M �"�Q�Q�S�P�W�B�M �&�5�" �G�P�S �$�0�0�-���'�*�5 ������

Fire collar Manufacturer Approval Dimensions

�3�0�,�6 �‰ �"�8�. �*�*�3�P�M�G �,�V�I�O �(�N�C�)�&�5�" �������������� �E���� �� �E����
�#�*�4 �1�B�D�J�G�Z�S�F �‰ 
�"�8�. �*�*

Walraven �&�5�" �������������� �E���� �� �E����

�$�1������ �)�J�M�U�J �&�5�" �������������� �X�J�M�M �G�P�M�M�P�X

System description 

�5�I�F �B�C�P�W�F �M�J�T�U�F�E �D�P�M�M�B�S�T �D�P�O�T�J�T�U �P�G �B �N�F�U�B�M �F�O�D�M�P�T�V�S�F �M�J�O�F�E �X�J�U�I �N�V�M�U�J�M�B�Z�F�S�
 �I�J�H�I�M�Z �F�Ë�F�D�U�J�W�F 
�J�O�U�V�N�F�T�D�F�O�U �N�B�U�F�S�J�B�M�� �*�O �U�I�F �F�W�F�O�U �P�G �Ì�S�F�
 �U�I�F �N�B�U�F�S�J�B�M �F�Y�Q�B�O�E�T �X�J�U�I �I�J�H�I �Q�S�F�T�T�V�S�F �U�I�V�T �T�F�B�M�T 
�U�I�F �P�Q�F�O�J�O�H �I�F�S�N�F�U�J�D�B�M�M�Z �B�H�B�J�O�T�U �Í�B�N�F�T �B�O�E �T�N�P�L�F�� �'�P�S �X�B�M�M �J�O�T�U�B�M�M�B�U�J�P�O�T �P�O�F �Q�J�Q�F �D�P�M�M�B�S 
�F�B�D�I �T�J�E�F �P�G �U�I�F �X�B�M�M�
 �G�P�S �D�F�J�M�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O�T �P�O�F �D�P�M�M�B�S �B�U �U�I�F �V�O�E�F�S�T�J�E�F �P�G �U�I�F �D�P�M�M�B�S �N�V�T�U �C�F 
provided. 

1�� �5�F�T�U �N�F�U�I�P�E �B�D�D�P�S�E�J�O�H �U�P 
�#�4 ���������� �B�O�E �#�4 ����������

���� �5�Z�Q�F�� �3�P�D�L�X�P�P�M ������
���� �3�'�� �G�P�S �E�����E�������N�N
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Applications
•	 Sealing of plastic pipe up to max. 400 mm outside 

�E�J�B�N�F�U�F�S �J�O �T�P�M�J�E �X�B�M�M�T�
 �E�S�Z�X�B�M�M �Q�B�S�U�J�U�J�P�O�T �B�O�E �T�P�M�J�E 
ceilings

•	 �4�V�T�U�B�J�O�B�C�M�F �G�P�S �Q�M�B�T�U�J�D �Q�J�Q�F�
 �Ì�C�S�F �S�F�J�O�G�P�S�D�F�E �Q�M�B�T�U�J�D���
 �B�O�E 
plastic multilayer pipe 

•	 �4�V�J�U�B�C�M�F �G�P�S �J�O�T�V�M�B�U�F�E �B�O�E �V�O�J�O�T�V�M�B�U�F�E �Q�M�B�T�U�J�D �Q�J�Q�F �B�O�E 
�T�P�V�O�E���J�T�P�M�B�U�F�E �X�B�T�U�F�X�B�U�F�S �Q�J�Q�F

Minimal distances

Opening size � 20 x 20 cm � 40 x 40 cm > 40 x 40 cm 

against other pipe 
penetration systems

10 cm 10 cm ���� �D�N

against other 
openings

10 cm ���� �D�N ���� �D�N

Solutions for emergency corridors
�8�J�U�I�J�O �F�N�F�S�H�F�O�D�Z �D�P�S�S�J�E�P�S�T �U�I�F �V�T�F �P�G �P�O�M�Z �O�P�O���D�P�N�C�V�T��
�U�J�C�M�F �N�B�U�F�S�J�B�M�T �J�T �B�M�M�P�X�F�E�� �5�I�F �T�V�Q�Q�M�J�F�S �3�P�D�L�X�P�P�M �P�Ë�F�S�T 
�X�J�U�I �3�P�D�L�X�P�P�M ������ �B �Q�S�P�U�F�D�U�J�P�O �T�M�F�F�W�F�
 �N�B�E�F �P�G �N�J�O�F�S�B�M 
�X�P�P�M�
 �X�I�J�D�I �B�M�M�P�X�T �U�I�F �V�T�F �P�G �O�P�S�N�B�M �D�P�N�C�V�T�U�J�C�M�F �Q�J�Q�F 
�X�J�U�I�J�O �F�N�F�S�H�F�O�D�Z �B�S�F�B�T�� �5�I�J�T �T�P�M�V�U�J�P�O �J�T �B�Q�Q�S�P�W�F�E �P�O �Q�J�Q�F 
�P�V�U�F�S �E�J�B�N�F�U�F�S�T �P�G �V�Q �U�P ������ �N�N��    

�'�P�S �E�F�U�B�J�M�F�E �J�O�G�P�S�N�B�U�J�P�O �B�C�P�V�U �3�P�D�L�X�P�P�M ������ �T�F�F��  
�X�X�X���S�P�D�L�X�P�P�M���E�F



5�{�’�{������ GF Piping Systems – Industrial Piping Systems – Part 1 (05.19)

�$�0�0�-���'�*�5 ������ 

3.4.5	 Hydraulic design

Determination of pipe diameter based on �ow rate

�"�T �B �Ì�S�T�U �B�Q�Q�S�P�Y�J�N�B�U�J�P�O�
 �U�I�F �S�F�R�V�J�S�F�E �Q�J�Q�F �D�S�P�T�T���T�F�D�U�J�P�O �G�P�S �B �D�F�S�U�B�J�O �Í�P�X �S�B�U�F �D�B�O �C�F 
�D�B�M�D�V�M�B�U�F�E �V�T�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

18.8 �di =
Q1

v    oder   
35.7 �di =

Q2

v
�W�� �� �Í�P�X �W�F�M�P�D�J�U�Z �	�N���T�

di		  Pipe internal diameter (mm)
�21�� �� �'�M�P�X �S�B�U�F �	�N��/h)
�2���� �� �'�M�P�X �S�B�U�F �	�M���T�

������������ �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �21 (m��/h)
������������ �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �2�� (l/s)

Example calculation of an internal diameter di

�$�0�0�-���'�*�5 ������ �Q�J�Q�F
�'�M�P�X �S�B�U�F �2��

�6�T�V�B�M �Í�P�X �W�F�M�P�D�J�U�Z �W

�4�%�3����
55 l/s
1.5 m/s

35.7 �di = = 216.2 mm
55
1.5

�" �Q�J�Q�F �X�J�U�I �E���������%������ �J�T �V�T�F�E�� �"�G�U�F�S �U�I�F �J�O�U�F�S�O�B�M �E�J�B�N�F�U�F�S �I�B�T �C�F�F�O �E�F�U�F�S�N�J�O�F�E �U�I�B�U 
�X�B�Z�
 �U�I�F �B�D�U�V�B�M �Í�P�X �S�B�U�F �J�T �E�F�U�F�S�N�J�O�F�E �X�J�U�I �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

354 �v = = 1.8
Q1

di
2

m
s    oder   

1275 �v = = 1.8
Q2

di
2

m
s

�W  �� �� �'�M�P�X �W�F�M�P�D�J�U�Z �W �	�N���T�

di 		  Pipe internal diameter (mm)
�21 �� �� �'�M�P�X �S�B�U�F �	�N��/h)
�2�� �� �� �'�M�P�X �S�B�U�F �	�M���T�

������ ���� �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �21 (m��/h)
���������� �$�P�O�W�F�S�T�J�P�O �G�B�D�U�P�S �G�P�S �V�O�J�U�T �2�� (l/s)
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Determination of pipe diameter based on cooling power

�"�T �B �Ì�S�T�U �B�Q�Q�S�P�Y�J�N�B�U�J�P�O�
 �U�I�F �S�F�R�V�J�S�F�E �Q�J�Q�F �D�S�P�T�T �T�F�D�U�J�P�O �G�P�S �B �D�F�S�U�B�J�O �D�P�P�M�J�O�H �Q�P�X�F�S �D�B�O �C�F 
�D�B�M�D�V�M�B�U�F�E �V�T�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

di = 18.8 � 

QL � 3600
�T � c � �

v
di	 Pipe inner diameter (mm)
�2�-�� �$�P�P�M�J�O�H �D�B�Q�B�D�J�U�Z �J�O �L�8
�—�5�� �5�F�N�Q�F�S�B�U�V�S�F �E�J�Ë�F�S�F�O�D�F �T�V�Q�Q�M�Z  �� �S�F�U�V�S�O �	�,�

�D�� �4�Q�F�D�J�Ì�D �I�F�B�U �D�B�Q�B�D�J�U�Z �	�L�8���T���	�L�H���,�
�

�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N �	�L�H���N��)
�W�� �'�M�P�X �W�F�M�P�D�J�U�Z �	�N���T�


Example for calculating the inner diameter di based on cooling capacity with water 
medium water

�$�P�P�M�J�O�H �D�B�Q�B�D�J�U�Z �2�- 
�4�Q�F�D�J�Ì�D �I�F�B�U �D�B�Q�B�D�J�U�Z �	���� �‹�$�
 �D
�8�B�U�F�S �E�F�O�T�J�U�Z �	���� �‹�$�
 �U
�5�F�N�Q�F�S�B�U�V�S�F �E�J�Ë�F�S�F�O�D�F �—�5
�'�M�P�X �W�F�M�P�D�J�U�Z �W 

�������� �L�8
���������� �L�+���	�L�H���,�

���������� �L�H���N��

���� �, 
1.5 m/s 

di = 18.8 � 

2000 � 3600
10 � 4.187 � 998.2

1.5
= 18.8 � = 201.5 mm

172.3
1.5

�5�I�F �Í�P�X �S�B�U�F �T�I�P�V�M�E �C�F �F�T�U�J�N�B�U�F�E �P�O �U�I�F �C�B�T�J�T �P�G �U�I�F �J�O�U�F�O�E�F�E �Q�V�S�Q�P�T�F �P�G �U�I�F �Q�J�Q�F�� �"�T �B �H�V�J�E�F 
�G�P�S �U�I�F �Í�P�X �S�B�U�F�
 �U�I�F �G�P�M�M�P�X�J�O�H �T�Q�F�D�J�Ì�D�B�U�J�P�O�T �B�Q�Q�M�Z��

Liquids

v = 0.5 – 1.0 m/s for the suction side

�W �� ������ �r ������ �N���T �G�P�S �U�I�F �Q�S�F�T�T�V�S�F �T�J�E�F

�5�I�J�T �N�F�U�I�P�E �P�G �D�B�M�D�V�M�B�U�J�P�O �P�G �Q�J�Q�F �E�J�B�N�F�U�F�S �E�P�F�T �O�P�U �B�M�M�P�X �G�P�S �I�Z�E�S�B�V�M�J�D �M�P�T�T�F�T�� �5�I�F�Z �N�V�T�U �C�F 
�D�B�M�D�V�M�B�U�F�E �T�F�Q�B�S�B�U�F�M�Z�� �5�I�F �G�P�M�M�P�X�J�O�H �T�F�D�U�J�P�O�T �T�F�S�W�F �U�I�B�U �Q�V�S�Q�P�T�F��

(m³/h) (l/min) (l/s) (m³/s)

1.0 ���������� ���������� �������� �Y ��������

�������� 1.0 ���������� �������� �Y ��������

������ ���� 1.0 1.00 x 10����

�������� ���� ������ 1000 1.0

Correlation of outer diameter - inner diameter 

�5�P �E�F�U�F�S�N�J�O�F �U�I�F �P�V�U�F�S �E�J�B�N�F�U�F�S �C�B�T�F�E �P�O �U�I�F �J�O�U�F�S�O�B�M �E�J�B�N�F�U�F�S �B�O�E �4�%�3�
 �U�I�F �G�P�M�M�P�X�J�O�H 
�G�P�S�N�V�M�B �D�B�O �C�F �V�T�F�E��

di �d =
SDR

SDR – 2

Correlation between pipe external and internal diameter

di (mm) �������� �������� �������� 51.4 �������� �������� 90 141.0 ����������
d (mm) ���� 40 50 ���� ���� 90 110 ������ ������

�$�P�O�W�F�S�T�J�P�O �U�B�C�M�F �X�J�U�I �V�O�J�U�T �P�G 
�Í�P�X �S�B�U�F��
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3.4.6	 Nomogram for easy calculation of diameter and pressure loss

�5�I�F �O�P�N�P�H�S�B�N �C�F�M�P�X �D�B�O �C�F �V�T�F�E �U�P �T�J�N�Q�M�J�G�Z �U�I�F �E�F�U�F�S�N�J�O�B�U�J�P�O �P�G �U�I�F �E�J�B�N�F�U�F�S �S�F�R�V�J�S�F�E ���5�I�F 
�Q�S�F�T�T�V�S�F �M�P�T�T �J�O �U�I�F �Q�J�Q�F �D�B�O �C�F �S�F�B�E �P�Ë �Q�F�S �N�F�U�F�S �P�G �U�I�F �Q�J�Q�F �M�F�O�H�U�I��

The pressure loss calculated using the nomogram only applies to �ows of substances 
with density 1000 kg/m 3, i.e. water. Further pressure losses from �ttings, valves, etc. 
also need to be considered using the instructions that follow.

Using the nomogram

�#�B�T�F�E �P�O �B �Í�P�X �W�F�M�P�D�J�U�Z �P�G ������ �N���T�
 �B �M�J�O�F �J�T �E�S�B�X�O �U�I�S�P�V�H�I �U�I�F �E�F�T�J�S�F�E �Í�P�X �S�B�U�F �	�J���F�� ���� �N��/h) 
�U�P �U�I�F �B�Y�J�T �X�I�J�D�I �T�I�P�X�T �B�O �J�O�U�F�S�O�B�M �E�J�B�N�F�U�F�S �E�J �	�Å ���� �N�N�
�� �)�F�S�F�
 �B �D�M�P�T�F�M�Z �N�B�U�D�I�J�O�H �E�J�B�N�F�U�F�S 
�	���� �N�N �G�P�S �4�%�3�����
 �B�O�E �B �T�F�D�P�O�E �M�J�O�F �J�T �E�S�B�X�O �C�B�D�L �U�I�S�P�V�H�I �U�I�F �E�F�T�J�S�F�E �Í�P�X �S�B�U�F �U�P �U�I�F 
�Q�S�F�T�T�V�S�F �E�S�P�Q �B�Y�J�T �—�Q �	�� �N�C�B�S �Q�F�S �N�F�U�F�S �P�G �Q�J�Q�F�
��

Nomogram for COOL-FIT 4.0 pipe (PE, SDR11) using the metric system
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For detailed information on the determination of diameter and pressure loss, see 
Planning Fundamentals "Hydraulic calculation and pressure losses of metric indust-
rial piping systems".

3.4.7	 Pressure loss

Pressure loss in straight pipe

�*�O �E�F�U�F�S�N�J�O�J�O�H �Q�S�F�T�T�V�S�F �M�P�T�T�F�T �J�O �T�U�S�B�J�H�I�U �Q�J�Q�F �T�F�D�U�J�P�O�T�
 �B �E�J�T�U�J�O�D�U�J�P�O �J�T �N�B�E�F �C�F�U�X�F�F�O 
�M�B�N�J�O�B�S �B�O�E �U�V�S�C�V�M�F�O�U �Í�P�X�T�� �5�I�F �3�F�Z�O�P�M�E�T �O�V�N�C�F�S �	�3�F�
 �E�F�U�F�S�N�J�O�F�T �U�I�J�T�� �5�I�F �D�I�B�O�H�F �G�S�P�N 
�M�B�N�J�O�B�S �U�P �U�V�S�C�V�M�F�O�U �P�D�D�V�S�T �B�U �U�I�F �D�S�J�U�J�D�B�M �3�F�Z�O�P�M�E�T �O�V�N�C�F�S �3�Fcrit �{���{����������

�*�O �Q�S�B�D�U�J�D�F �M�B�N�J�O�B�S �Í�P�X�T �P�D�D�V�S �Q�B�S�U�J�D�V�M�B�S�M�Z �G�P�S �U�I�F �N�P�W�F�N�F�O�U �P�G �W�J�T�D�P�V�T �M�J�R�V�J�E�T �T�V�D�I �B�T 
�M�V�C�S�J�D�B�U�J�O�H �P�J�M�T�� �*�O �N�P�T�U �B�Q�Q�M�J�D�B�U�J�P�O�T�
 �U�I�V�T �J�O�D�M�V�E�J�O�H �Í�P�X�T �P�G �B�R�V�F�P�V�T �N�B�U�F�S�J�B�M�T�
 �U�I�F�S�F �J�T 
�U�V�S�C�V�M�F�O�U �Í�P�X �X�J�U�I �B �T�V�C�T�U�B�O�U�J�B�M�M�Z �N�P�S�F �V�O�J�G�P�S�N �W�F�M�P�D�J�U�Z �E�J�T�U�S�J�C�V�U�J�P�O �P�W�F�S �U�I�F �Q�J�Q�F �D�S�P�T�T��
�T�F�D�U�J�P�O �U�I�B�O �J�O �M�B�N�J�O�B�S �Í�P�X��

�5�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �J�O �B �T�U�S�B�J�H�I�U �Q�J�Q�F �T�F�D�U�J�P�O �J�T �J�O�W�F�S�T�F�M�Z �Q�S�P�Q�P�S�U�J�P�O�B�M �U�P �U�I�F �Q�J�Q�F �E�J�B�N�F�U�F�S �B�O�E 
�J�T �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T��

L
di

� pR = � �
�

2 � 102� � v2

�—�Q�3�� �1�S�F�T�T�V�S�F �M�P�T�T �J�O �U�I�F �T�U�S�B�J�H�I�U �Q�J�Q�F �S�V�O �	�C�B�S�
 
�O	 Pipe friction factor
�-�� �-�F�O�H�U�I �P�G �U�I�F �T�U�S�B�J�H�I�U �Q�J�Q�F �T�F�D�U�J�P�O �	�N�

di	 Inner diameter of the pipe (mm) 
�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �Í�P�X �N�B�U�F�S�J�B�M �	�L�H���N��) (1 g/cm�� = 1000 kg/m��) 

�G�P�S �X�B�U�F�S ���� �‹�$ �� ���������� �L�H���N��

�W�� �'�M�P�X �W�F�M�P�D�J�U�Z �W �	�N���T�


In practice, when making a rough calculation (i.�e. smooth plastic pipe and turbulent 
�ow) it is enough to use the value �O�=�0.02 to represent the hydraulic pressure loss.

Pressure losses in �ttings

Coe�cient of resistance

�5�I�F �Q�S�F�T�T�V�S�F �M�P�T�T�F�T �E�F�Q�F�O�E �V�Q�P�O �U�I�F �U�Z�Q�F �P�G �Ì�U�U�J�O�H �B�T �X�F�M�M �B�T �P�O �U�I�F �Í�P�X �J�O �U�I�F �Ì�U�U�J�O�H�� �5�I�F 
�T�P���D�B�M�M�F�E �D�P�F�Î�D�J�F�O�U �P�G �S�F�T�J�T�U�B�O�D�F �	�] value) is used for calculations.

Fitting type Coe�cient of resistance �]

�&�M�C�P�X �����‹ ������
�&�M�C�P�X �����‹ ������
�5������1) ������
�3�F�E�V�D�F�S �	�D�P�O�U�S�B�D�U�J�P�O�
 0.5
�3�F�E�V�D�F�S �	�F�Y�U�F�O�T�J�P�O�
 1.0
�$�P�V�Q�M�F�S�
 �'�M�B�O�H�F �K�P�J�O�U�T�
 �5�S�B�O�T�J�U�J�P�O 
Fittings

�E������ ������
�E������ ������
�E������ ������

�E������ ������
�E������ ������
�E�������E�������� ������

Calculation of the pressure loss

�5�P �D�B�M�D�V�M�B�U�F �U�I�F �U�P�U�B�M �Q�S�F�T�T�V�S�F �M�P�T�T �J�O �B�M�M �Ì�U�U�J�O�H�T �J�O �B �Q�J�Q�J�O�H �T�Z�T�U�F�N�
 �U�B�L�F �U�I�F �T�V�N �P�G �U�I�F 
�J�O�E�J�W�J�E�V�B�M �M�P�T�T�F�T�
 �J���{�F�� �U�I�F �T�V�N �P�G �B�M�M �U�I�F �]���W�B�M�V�F�T�� �5�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �D�B�O �U�I�F�O �C�F �D�B�M�D�V�M�B�U�F�E 
�B�D�D�P�S�E�J�O�H �U�P �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

1)�� �'�P�S �B �N�P�S�F �E�F�U�B�J�M�F�E �W�J�F�X 
�E�J�Ë�F�S�F�O�U�J�B�U�F �C�F�U�X�F�F�O 
coalescence and separation 
values for �] up to a 
�N�B�Y�J�N�V�N �P�G ������ �D�B�O �C�F 
found in the respective 
�M�J�U�F�S�B�U�V�S�F�� �6�T�V�B�M�M�Z �U�I�F �Q�B�S�U 
�P�G �B �5 �J�O �U�I�F �P�W�F�S�B�M�M 
�Q�S�F�T�T�V�S�F �M�P�T�T �J�T �W�F�S�Z �T�N�B�M�M�
 
therefore in most cases 
�]�{���{������ �D�B�O �C�F �V�T�F�E��
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� pFi = �� �
v2

2 � 105 � �

�—�QFi�� �1�S�F�T�T�V�S�F �M�P�T�T �P�G �B�M�M �Ì�U�U�J�O�H�T �	�C�B�S�

�6�]	 Sum of all individual losses
�W�� �'�M�P�X �W�F�M�P�D�J�U�Z �W �	�N���T�

�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N �J�O �L�H���N�� (1 g/cm�� = 1000 kg/m��)

Pressure losses in valves

�5�I�F �Lv�{�G�B�D�U�P�S �J�T �B �D�P�O�W�F�O�J�F�O�U �N�F�B�O�T �P�G �D�B�M�D�V�M�B�U�J�O�H �U�I�F �I�Z�E�S�B�V�M�J�D �Í�P�X �S�B�U�F�T �G�P�S �W�B�M�W�F�T�� �*�U �B�M�M�P�X�T 
�G�P�S �B�M�M �J�O�U�F�S�O�B�M �S�F�T�J�T�U�B�O�D�F�T �B�O�E �G�P�S �Q�S�B�D�U�J�D�B�M �Q�V�S�Q�P�T�F�T �J�T �S�F�H�B�S�E�F�E �B�T �S�F�M�J�B�C�M�F�� �*�U �J�T �E�F�Ì�O�F�E �B�T 
�U�I�F �Í�P�X �S�B�U�F �P�G �X�B�U�F�S �J�O �M�J�U�F�S�T �Q�F�S �N�J�O�V�U�F �X�J�U�I �B �Q�S�F�T�T�V�S�F �E�S�P�Q �P�G �� �C�B�S �B�D�S�P�T�T �U�I�F �W�B�M�W�F�� �5�I�F 
technical data of the Georg Fischer Piping Systems valves contains the kv�{�W�B�M�V�F�T �B�T �X�F�M�M �B�T 
�Q�S�F�T�T�V�S�F �M�P�T�T �D�I�B�S�U�T�� �5�I�F �M�B�U�U�F�S �N�B�L�F �J�U �Q�P�T�T�J�C�M�F �U�P �S�F�B�E �P�Ë �U�I�F �Q�S�F�T�T�V�S�F �M�P�T�T �E�J�S�F�D�U�M�Z�� �#�V�U �U�I�F 
�Q�S�F�T�T�V�S�F �M�P�T�T �D�B�O �B�M�T�P �C�F �D�B�M�D�V�M�B�U�F�E �G�S�P�N �U�I�F �Lv�{�W�B�M�V�F �B�D�D�P�S�E�J�O�H �U�P �U�I�F �G�P�M�M�P�X�J�O�H �G�P�S�N�V�M�B��

� pAr =
�

1000
�

Q
kv

2

�—�Q�"�S�� �1�S�F�T�T�V�S�F �M�P�T�T �G�P�S �U�I�F �W�B�M�W�F �	�C�B�S�

�2�� �'�M�P�X �S�B�U�F �	�N��/h)
�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �D�P�O�W�F�Z�F�E �N�F�E�J�V�N �	�L�H���N��) (1 g/cc = 1000 kg/m��)
kv�� �7�B�M�W�F �D�I�B�S�B�D�U�F�S�J�T�U�J�D �W�B�M�V�F �	�N��/h)

kv 100-Werte

DN
(mm)

Zoll
(inch)

d
(mm)

kv 100
(l/min)

Cv 100
(gal/min)

kv 100
(m3/h)

����1 1 ���� ������ 49.0 ����
����1 1 ¼ 40 1000 �������� ����
401 �� �˜ 50 �������� ���������� ����
501 �� ���� �������� ���������� ������
����1 �� �˜ ���� 5000 ���������� ������
����1 �� 90 �������� 490.0 ������
100�� 4 110 �������� 455 ������
150�� �� ������ ���������� �������� 1000
������ �� �� ������ ���������� �������� ��������

Flow characteristic Ball valve

1�� �$�0�0�-���'�*�5 ������ �#�B�M�M �W�B�M�W�F
���� �$�0�0�-���'�*�5 ������ �#�V�U�U�F�S�Í�Z 

valve

�9�� �0�Q�F�O�J�O�H �B�O�H�M�F �	���

�:�� �Lv�
 �$�W �W�B�M�V�F �	���
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Flow characteristic butter�y valve

Pressure di�erence between the static pressure
�*�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �J�O�T�U�B�M�M�F�E �W�F�S�U�J�D�B�M�M�Z�
 �U�I�F�O �B �H�F�P�E�F�U�J�D �Q�S�F�T�T�V�S�F �E�J�Ë�F�S�F�O�D�F �N�V�T�U �C�F 
�D�B�M�D�V�M�B�U�F�E �G�P�S �J�U�� �5�I�J�T �Q�S�F�T�T�V�S�F �E�J�Ë�F�S�F�O�D�F �J�T �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T��

� pgeod =�H geod�������10 –4

�—�Qgeod�� �(�F�P�E�F�U�J�D �Q�S�F�T�T�V�S�F �E�J�Ë�F�S�F�O�D�F �	�C�B�S�

�—�)geod�� �%�J�Ë�F�S�F�O�D�F �J�O �F�M�F�W�B�U�J�P�O �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �	�N�

�U�� �%�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N �	�L�H���N��) (1 g/cm�� = 1000 kg/m��)

At closed systems, the geodetic pressure di�erence does not need to be considered

Sum of pressure losses

�5�I�F �T�V�N �P�G �B�M�M �Q�S�F�T�T�V�S�F �E�S�P�Q�T �G�P�S �B �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T��

��p = �p R + �p Fi + �p Ar + �p geo

Example for pressure drop calculations

�5�I�F �G�P�M�M�P�X�J�O�H �F�Y�B�N�Q�M�F �J�M�M�V�T�U�S�B�U�F�T �U�I�F �D�B�M�D�V�M�B�U�J�P�O �Q�S�P�D�F�T�T �G�P�S �E�F�U�F�S�N�J�O�J�O�H �U�I�F �Q�S�F�T�T�V�S�F 
loss of a piping system.

�$�0�0�-���'�*�5 ������ �Q�J�Q�F
�4�%�3���� �� �Í�P�X �S�B�U�F
Medium
�%�F�O�T�J�U�Z �P�G �U�I�F �N�F�E�J�V�N
�-�F�O�H�U�I �T�U�S�B�J�H�I�U �Q�J�Q�F
�)�F�J�H�I�U �E�J�Ë�F�S�F�O�D�F

d40 mm
1.5 l/s
Water
������ �H���D�N�Ž
15 m
������ �N

Number of Fittings
���� �Y �����‹ �B�O�H�M�F 
�� �Y �����‹ �B�O�H�M�F 
�� �Y �5���Q�J�F�D�F 
�� �Y �T�D�S�F�X�T 
�� �Y �Í�B�O�H�F �D�P�O�O�F�D�U�J�P�O�T 
�� �Y �C�B�M�M �W�B�M�W�F�
 ���� ��  
opened

�5�I�F �X�B�M�M �U�I�J�D�L�O�F�T�T �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �D�B�O �C�F �D�B�M�D�V�M�B�U�F�E �B�T �G�P�M�M�P�X�T �X�J�U�I �U�I�F �4�%�3��

e = = = 3.6 mm
d

SDR
40 mm

11

�5�I�F �J�O�O�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �J�T �B�T �G�P�M�M�P�X�T�� 

di = d – 2 ��e = d – = 32.8 mm
2 ��d
SDR

�8�J�U�I �U�I�F �E�F�T�J�S�F�E �Í�P�X �S�B�U�F �P�G ������ �M���T�
 �U�I�F �Í�P�X �W�F�M�P�D�J�U�Z �J�T �B�T �G�P�M�M�P�X�T��

v = 1275 � = 1275 �  = 1.78  
Q2

di
2

m
sec

m
sec

1.5
32.82

�9�� �0�Q�F�O�J�O�H �B�O�H�M�F �	���

�:�� �Lv�
 �$�W �W�B�M�V�F �	���
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Pressure loss Formula

Pressure loss for straight pipe 
sections � pR = 0.02 � � 1.782 = 0.14 bar

15
32.8

1000
2 ��102

�1�S�F�T�T�V�S�F �M�P�T�T �G�P�S �Ì�U�U�J�O�H�T �J�O�D�M�� 
connections

�� = (12 � 1.2) + (4 � 0.3) + (3 � 1.3) + (5 � 0.7) = 23

� pFi = 23 � � 1000 = 0.36 bar
1.782

2 ��105

�1�S�F�T�T�V�S�F �M�P�T�T �G�P�S �U�I�F �W�B�M�W�F �����{�� 
�P�Q�F�O�F�E�� �8�J�U�I �U�I�F �Í�P�X �D�I�B�S�B�D�U�F�S�J��
�T�U�J�D�T �E�J�B�H�S�B�N �G�P�S �C�B�M�M �W�B�M�W�F�T 
�U�Z�Q�F�{�������
 �G�S�P�N �B�O �����{�� �P�Q�F�O�J�O�H 
angle a percentile kv �W�B�M�V�F �P�G �����{�� 
�D�B�O �C�F �S�F�B�E �P�V�U�
�U�I�B�U �N�F�B�O�T �����{�� 
of the kv�{�W�B�M�V�F ���������{�������{���{�����{�N���� �) 
�	�Í�P�X �S�B�U�F �������{�M���T�{���{�������{�N��/h)

� pAr = = 0.03 bar
1000
1000

5.4
0.5 � 60

2

�

�1�S�F�T�T�V�S�F �M�P�T�T �P�G �I�F�J�H�I�U �E�J�Ë�F�S�F�O�D�F� pgeod = 2.0 � 1000 � 10–4 = 0.2 bar

Whole pressure loss of the piping ��p = 0.14 bar + 0.36 bar + 0.03 bar + 0.2 bar = 0.73 bar

3.4.8	 Dimension comparison COOL-FIT 4.0 metal

COOL-FIT 4.0 Stainless steel

d di DN inches da

(mm) (mm) (mm)

���� �������� ���� 1 ��������
40 �������� ���� 1 ¼ ��������
50 �������� 40 �� �˜ ��������
���� 51.4 50 �� ��������
���� �������� ���� �� �˜ ��������
90 �������� ���� �� ��������
110 90 90 4 ����������
������ 141.0 150 �� ����������
������ ���������� ������ �� ����������
������ ���������� ������ 10 ����������
������ ���������� ������ 10 ����������
������ ���������� ������ ���� ����������
������ ���������� ������ 14 ����������
400 ���������� 400 ���� ����������
450 ���������� 450 ���� ����������

�E�� �/�P�N�J�O�B�M �F�Y�U�F�S�O�B�M �E�J�B�N�F�U�F�S 
�P�G �1�& �Q�J�Q�F

di�� �/�P�N�J�O�B�M �J�O�U�F�S�O�B�M �E�J�B�N�F�U�F�S 
of pipe
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3.4.9	 Z-dimension method

Overview

�5�I�F �Q�S�F�T�T�V�S�F �P�G �D�P�N�Q�F�U�J�U�J�P�O �B�O�E �I�J�H�I �X�B�H�F�T �N�B�L�F�T �J�U �F�T�T�F�O�U�J�B�M �U�P �J�O�T�U�B�M�M �Q�J�Q�J�O�H �T�Z�T�U�F�N�T 
�F�Î�D�J�F�O�U�M�Z�� �5�I�F �(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T �N�F�U�I�P�E �P�G �B�T�T�F�N�C�M�Z �J�T �I�J�H�I�M�Z �T�V�J�U�F�E �U�P �U�I�J�T �U�B�T�L�� 
�*�U �S�F�Q�M�B�D�F�T �U�I�F �U�F�E�J�P�V�T �B�O�E �U�J�N�F���D�P�O�T�V�N�J�O�H �D�V�U�U�J�O�H �U�P �T�J�[�F �P�G �P�O�F �Q�J�Q�F �B�U �B �U�J�N�F �C�Z �B �G�B�T�U �B�O�E 
�Q�S�F�D�J�T�F �X�B�Z �P�G �Q�S�F�Q�B�S�J�O�H �X�I�P�M�F �H�S�P�V�Q�T �P�G �Q�J�Q�F �B�D�D�P�S�E�J�O�H �U�P �Q�M�B�O�T �P�S �K�J�H�T��

�5�I�F �S�F�T�Q�F�D�U�J�W�F �Q�J�Q�F �H�S�P�V�Q �X�J�U�I �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �E�F�T�J�H�O �E�J�N�F�O�T�J�P�O�T �B�O�E �D�V�U �M�F�O�H�U�I�T �D�B�O �C�F 
�F�O�U�F�S�F�E �J�O �U�I�F �J�T�P�N�F�U�S�J�D �Q�B�Q�F�S �P�G �(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T�
 �T�F�F �.�F�B�T�V�S�J�O�H �4�I�F�F�USeite 
������ .

�1�M�F�B�T�F �B�E�I�F�S�F �U�P �U�I�F �G�P�M�M�P�X�J�O�H �H�V�J�E�F�M�J�O�F�T �G�P�S �E�S�B�X�J�O�H��

Pipe running perpendicular to one another Pipe running diagonally

�)�P�S�J�[�P�O�U�B�M�M�Z�� 
left and right

�7�F�S�U�J�D�B�M

�)�P�S�J�[�P�O�U�B�M�M�Z�� 
front and rear

�5�I�F �[���E�J�N�F�O�T�J�P�O�T �P�G �U�I�F �Ì�U�U�J�O�H�T �B�S�F �O�F�F�E�F�E �G�P�S �E�F�U�F�S�N�J�O�J�O�H �U�I�F �B�D�U�V�B�M �D�V�U�U�J�O�H �M�F�O�H�U�I�T �P�G �U�I�F 
�Q�J�Q�F�� �5�I�F �U�B�C�M�F�T �J�O �P�V�S �Q�S�P�E�V�D�U �S�B�O�H�F�T �B�O�E �J�O �U�I�F �P�O�M�J�O�F �D�B�U�B�M�P�H�V�F�T �D�P�O�U�B�J�O �B�M�M �U�I�F �S�F�M�F�W�B�O�U 
�E�B�U�B �G�P�S �U�I�F �Ì�U�U�J�O�H�T�� �5�I�F �M�F�O�H�U�I �P�G �Q�J�Q�F �U�P �C�F �D�V�U �J�T �H�J�W�F�O �B�T �J�O �U�I�F �G�P�M�M�P�X�J�O�H �E�J�B�H�S�B�N �C�Z �U�I�F 
�E�J�T�U�B�O�D�F �C�F�U�X�F�F�O �U�I�F �D�F�O�U�F�S �P�G �B�E�K�P�J�O�J�O�H �Ì�U�U�J�O�H�T �M�F�T�T �U�I�F �T�V�N �P�G �U�I�F �[���E�J�N�F�O�T�J�P�O �P�G �U�I�F 
�Ì�U�U�J�O�H�T��
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Procedure

Electrofusion

Formula for determining the required pipe length

L0 = M – ZF1 – ZF2

�-0 �� �1�J�Q�F �M�F�O�H�U�I �U�P �C�F �D�V�U
�.�� �$�F�O�U�F�S �U�P �D�F�O�U�F�S �E�J�T�U�B�O�D�F �C�F�U�X�F�F�O �Ì�U�U�J�O�H�T
�[F1 �� �[ �N�F�B�T�V�S�F�N�F�O�U �G�P�S �Ì�U�U�J�O�H ��
�[�'��  �� �[ �N�F�B�T�V�S�F�N�F�O�U �G�P�S �Ì�U�U�J�O�H ��

Example

�%�J�N�F�O�T�J�P�O
�$�F�O�U�F�S �U�P �D�F�O�U�F�S �E�J�T�U�B�O�D�F �.
�[ �N�F�B�T�V�S�F�N�F�O�U �G�P�S �����‹ �F�M�C�P�X �[F1

�[ �N�F�B�T�V�S�F�N�F�O�U �G�P�S �����‹ �F�M�C�P�X �[�'��

�. �� �������� �N�N�� �-0 �� � 

�E�������%���� 
1000 mm
���� �N�N
���� �N�N

L0 = 1000 mm – 20 mm –  20 mm = 960 mm 
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Measuring Sheet
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3.4.10	Length changes and �exible sections

Overview

Length changes �L and expansion bend LB – General

�5�I�F�S�N�P�Q�M�B�T�U�J�D�T �B�S�F �T�V�C�K�F�D�U �U�P �H�S�F�B�U�F�S �U�I�F�S�N�B�M �F�Y�Q�B�O�T�J�P�O �B�O�E �D�P�O�U�S�B�D�U�J�P�O �U�I�B�O �N�F�U�B�M�M�J�D 
�N�B�U�F�S�J�B�M�T�� �1�J�Q�F �J�O�T�U�B�M�M�F�E �B�C�P�W�F �H�S�P�V�O�E�
 �B�H�B�J�O�T�U �X�B�M�M�T �P�S �J�O �E�V�D�U�T�
 �S�F�R�V�J�S�F �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �U�P 
�C�F �U�B�L�F�O �V�Q �J�O �P�S�E�F�S �U�P �Q�S�F�W�F�O�U �B�O�Z �T�V�Q�F�S�J�N�Q�P�T�F�E �F�Y�U�S�B �T�U�S�B�J�O �P�O �U�I�F �Q�J�Q�F�� �5�I�J�T �B�Q�Q�M�J�F�T 
especially to pipe exposed to operating temperature variations.

�5�P �B�D�D�P�N�N�P�E�B�U�F �B �D�I�B�O�H�F �J�O �M�F�O�H�U�I�
 �U�I�F �G�P�M�M�P�X�J�O�H �P�Q�U�J�P�O�T �D�B�O �C�F �D�P�O�T�J�E�F�S�F�E��
�"�� �'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O�T
�#�� �'�M�F�Y�J�C�M�F �I�P�T�F�T
�$�� �$�P�N�Q�F�O�T�B�U�P�S�T

�'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �B�S�F �U�I�F �N�P�T�U �D�P�N�N�P�O�
 �U�I�F �T�J�N�Q�M�F�T�U �B�O�E �U�I�F �N�P�T�U �F�D�P�O�P�N�J�D�B�M �T�P�M�V�U�J�P�O�� �5�I�F 
�D�B�M�D�V�M�B�U�J�P�O�T �G�P�S �B�O�E �U�I�F �Q�P�T�J�U�J�P�O�J�O�H �P�G �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �B�S�F �U�I�F�S�F�G�P�S�F �E�F�T�D�S�J�C�F�E �J�O �E�F�U�B�J�M��

Fundamentals

�5�I�F �M�P�X �F�M�B�T�U�J�D�J�U�Z �P�G �U�I�F�S�N�P�Q�M�B�T�U�J�D�T �B�M�M�P�X�T �D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �U�P �C�F �U�B�L�F�O �V�Q �C�Z �T�Q�F�D�J�B�M �Q�J�Q�F 
�T�F�D�U�J�P�O�T�
 �X�I�F�S�F �Q�J�Q�F �T�V�Q�Q�P�S�U�T �B�S�F �Q�P�T�J�U�J�P�O�F�E �T�P �U�I�B�U �U�I�F�Z �D�B�O �U�B�L�F �B�E�W�B�O�U�B�H�F �P�G �U�I�F �O�B�U�V�S�B�M 
�Í�F�Y�J�C�J�M�J�U�Z �P�G �U�I�F �N�B�U�F�S�J�B�M�� �5�I�F �M�F�O�H�U�I �P�G �T�V�D�I �T�F�D�U�J�P�O�T �J�T �E�F�U�F�S�N�J�O�F�E �C�Z �U�I�F �E�J�B�N�F�U�F�S �P�G �U�I�F 
�Q�J�Q�J�O�H �T�Z�T�U�F�N �B�O�E �U�I�F �F�Y�U�F�O�U �P�G �U�I�F �U�I�F�S�N�B�M �F�Y�Q�B�O�T�J�P�O �U�P �C�F �D�P�N�Q�F�O�T�B�U�F�E�� 

�'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O�T �B�S�J�T�F �O�B�U�V�S�B�M�M�Z �B�U �B�O�Z �C�S�B�O�D�I�J�O�H �P�S �D�I�B�O�H�F �J�O �E�J�S�F�D�U�J�P�O �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N�� 
�5�I�F �N�P�W�F�N�F�O�U �-�# �P�G �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �B�T �B �S�F�T�V�M�U �P�G �B �D�I�B�O�H�F �—�- �J�O �U�I�F �M�F�O�H�U�I �N�V�T�U �O�P�U �C�F 
�S�F�T�U�S�B�J�O�F�E �C�Z �Ì�Y�F�E �Q�J�Q�F �C�S�B�D�L�F�U�T�
 �X�B�M�M �Q�S�P�U�S�V�T�J�P�O�T�
 �H�J�S�E�F�S�T �P�S �U�I�F �M�J�L�F�� 

�—�-�� �$�I�B�O�H�F �J�O �M�F�O�H�U�I
�-�#�� �'�M�F�Y�J�C�M�F �T�F�D�U�J�P�O 
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Calculation of length changes 

�5�P �E�F�U�F�S�N�J�O�F �U�I�F change in length due to temperature �—�- �	�N�N�
 �P�G �$�0�0�-���'�*�5 ������ �Q�J�Q�F�
 �U�I�F 
�G�P�M�M�P�X�J�O�H �U�F�N�Q�F�S�B�U�V�S�F�T �N�V�T�U �C�F �L�O�P�X�O�� 

Installation temperature
•	 �.�J�O�J�N�V�N �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F
•	 �.�B�Y�J�N�V�N �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F
•	 �.�J�O�J�N�V�N �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F
•	 �.�B�Y�J�N�V�N �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F

The following tables show changes in length at di�erent media temperatures for certain 
conditions. To determine the change in length for other conditions, the COOLING Tool-Box 
can be used. Contact your local Georg Fischer Piping Systems representative or visit 
www.gfps.com

Example of use: 
�*�O�T�U�B�M�M�B�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$
�.�J�O�� �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$ �D�P�O�T�U�B�O�U
�.�B�Y�� �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$ �D�P�O�T�U�B�O�U
�.�J�O�� �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F�� �� �4�F�F �U�B�C�M�F
�.�B�Y�� �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$

Length change �L (mm) at 20° C  
�ow�temperature

Length change �L (mm) at 15° C  
�ow�temperature

L (m) 25 50 100 150 L (m) 25 50 100 150

�E���� �N�N ���� ������ ������ ������ �E���� �N�N ������ ������ ������ ������
d40 mm ���� ������ ������ ������ d40 mm ������ ������ ������ ������
d50 mm ���� ������ ������ ������ d50 mm ������ ������ ������ ������
�E���� �N�N ���� ������ ������ ������ �E���� �N�N ������ ������ ������ ��������
�E���� �N�N ���� ������ ������ ������ �E���� �N�N ������ ������ ������ ��������
d90 mm ������ ������ ������ ������ d90 mm ������ ������ ������ ��������
d110 mm ������ ������ ������ ������ d110 mm ������ ������ ������ ��������
�E������ �N�N ������ ������ ������ ������ �E������ �N�N ������ ������ ������ ��������
�E������ �N�N ������ ������ ������ ������ �E������ �N�N ������ ������ ������ ��������

Length change �L (mm) at 10° C  
�ow�temperature

Length change �L (mm) at 5° C  
�ow�temperature

L (m) 25 50 100 150 L (m) 25 50 100 150

�E���� �N�N ������ ������ ������ �������� �E���� �N�N ������ ������ ������ ��������
d40 mm ������ ������ ������ �������� d40 mm ������ ������ �������� ��������
d50 mm ������ ������ ������ �������� d50 mm ������ ������ �������� ��������
�E���� �N�N ������ ������ �������� �������� �E���� �N�N ������ ������ �������� ��������
�E���� �N�N ������ ������ �������� �������� �E���� �N�N 40 ������ �������� ��������
d90 mm ������ ������ �������� �������� d90 mm 44 ������ �������� ��������
d110 mm ������ ������ �������� �������� d110 mm 49 ������ �������� ��������
�E������ �N�N ������ ������ �������� �������� �E������ �N�N ������ ������ �������� ��������
�E������ �N�N ������ ������ �������� �������� �E������ �N�N ������ �������� �������� ��������

F	 Fixpoint
�-�� �-�F�O�H�U�I �P�G �Q�J�Q�F �T�F�D�U�J�P�O

�-�� �-�B�J�E �Q�J�Q�F �M�F�O�H�U�I

�-�� �-�B�J�E �Q�J�Q�F �M�F�O�H�U�I
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Length change �L (mm) at 0° C  
�ow�temperature

Length change �L (mm) at -5° C  
�ow�temperature

L (m) 25 50 100 150 L (m) 25 50 100 150

�E���� �N�N ������ ������ �������� �������� �E���� �N�N ������ ������ �������� ��������
d40 mm ������ ������ �������� �������� d40 mm ������ ������ �������� ��������
d50 mm ������ ������ �������� �������� d50 mm ������ �������� �������� ��������
�E���� �N�N ������ ������ �������� �������� �E���� �N�N ������ �������� �������� ��������
�E���� �N�N ������ �������� �������� �������� �E���� �N�N ������ �������� �������� ��������
d90 mm ������ �������� �������� �������� d90 mm ������ �������� �������� ��������
d110 mm ������ �������� �������� �������� d110 mm ������ �������� �������� ��������
�E������ �N�N ������ �������� �������� �������� �E������ �N�N ������ �������� �������� ��������
�E������ �N�N ������ �������� �������� �������� �E������ �N�N ������ �������� �������� ��������

Length change �L (mm) at -10° C  
�ow�temperature

Length change �L (mm) at -15° C  
�ow�temperature

L (m) 25 50 100 150 L (m) 25 50 100 150

�E���� �N�N ������ ������ �������� �������� �E���� �N�N ������ �������� �������� ��������
d40 mm ������ ������ �������� �������� d40 mm ������ �������� �������� ��������
d50 mm ������ �������� �������� �������� d50 mm ������ �������� �������� ��������

�E���� �N�N ������ �������� �������� �������� �E���� �N�N ������ �������� �������� ��������
�E���� �N�N ������ �������� �������� �������� �E���� �N�N ������ �������� �������� ��������
d90 mm ������ �������� �������� �������� d90 mm ������ �������� �������� ��������
d110 mm ������ �������� �������� �������� d110 mm �������� �������� �������� ��������
�E������ �N�N ������ �������� �������� �������� �E������ �N�N ������ �������� �������� ��������
�E������ �N�N ������ �������� �������� �������� �E������ �N�N �������� �������� �������� ��������

COOL-FIT 4.0 Flexible sections for COOL-FIT 4.0

Flexible Section LB

�5�I�F �W�B�M�V�F�T �G�P�S �-�# �	�D�N�
 �G�S�P�N �U�I�J�T �U�B�C�M�F �D�B�O �C�F �V�T�F�E �G�P�S �B �H�J�W�F�O �—�- �	�N�N�
 �B�O�E �U�I�F �S�F�M�F�W�B�O�U �Q�J�Q�F 
�T�J�[�F�� 

Flexible section LB (cm)

�L (mm) 10 20 30 40 50 60 70 80 90 100 150 200 300

�E���� �N�N ���� 110 ������ ������ ������ 191 ������ ������ ������ ������ ������ ������ ������
d40 mm ���� ������ 149 ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
d50 mm ���� ������ 149 ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
�E���� �N�N ���� ������ 159 ������ ������ ������ ������ ������ ������ ������ ������ 411 ������
�E���� �N�N ���� ������ ������ 195 ������ ������ ������ ������ ������ ������ ������ ������ ������
d90 mm 104 ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
d110 mm 110 ������ 191 ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
�E������ �N�N ������ ������ ������ ������ ������ ������ ������ ������ ������ 411 ������ ������ ������
�E������ �N�N ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

�-�� �-�B�J�E �Q�J�Q�F �M�F�O�H�U�I

�-�� �-�B�J�E �Q�J�Q�F �M�F�O�H�U�I
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3.4.11	Installation

Recommendations for installation

�-�F�O�H�U�I �D�I�B�O�H�F�T �J�O �Q�J�Q�F �T�F�D�U�J�P�O�T �T�I�P�V�M�E �B�M�X�B�Z�T �C�F �B�D�D�P�N�N�P�E�B�U�F�E �U�I�S�P�V�H�I �U�I�F �B�S�S�B�O�H�F�N�F�O�U 
�P�G �Ì�Y�F�E �C�S�B�D�L�F�U�T�� �5�I�F �G�P�M�M�P�X�J�O�H �F�Y�B�N�Q�M�F�T �T�I�P�X �I�P�X �U�I�F �D�I�B�O�H�F�T �D�B�O �C�F �E�J�T�U�S�J�C�V�U�F�E �J�O �Q�J�Q�F 
�T�F�D�U�J�P�O�T �C�Z �T�V�J�U�B�C�M�F �Q�P�T�J�U�J�P�O�J�O�H �P�G �Ì�Y�F�E �C�S�B�D�L�F�U�T��

�3�F�D�P�N�N�F�O�E�F�E �J�O�T�U�B�M�M�B�U�J�P�O �/�P�U �S�F�D�P�N�N�F�O�E�F�E �J�O�T�U�B�M�M�B�U�J�P�O

�&�Y�Q�B�O�T�J�P�O �M�P�P�Q�T �D�B�O �C�F �J�O�T�U�B�M�M�F�E �U�P �U�B�L�F �V�Q 
�D�I�B�O�H�F�T �J�O �M�F�O�H�U�I �X�I�F�O �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O�T 
�D�B�O�O�P�U �C�F �J�O�D�M�V�E�F�E �B�U �B �D�I�B�O�H�F �J�O �E�J�S�F�D�U�J�P�O �P�S 
�C�S�B�O�D�I �J�O �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N �P�S �J�G �T�V�C�T�U�B�O�U�J�B�M 
changes in the length of a straight section 
�O�F�F�E �U�P �C�F �U�B�L�F�O �V�Q�� �*�O �T�V�D�I �B �D�B�T�F �U�I�F 
compensation for changes in length is 
�E�J�T�U�S�J�C�V�U�F�E �P�W�F�S �U�X�P �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O�T�� 

Bending stress can lead to leaks in mechanical joints.

Do not use any unions or �anged connections close to expansion bends and loops.
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Pre-tensioning

�*�O �Q�B�S�U�J�D�V�M�B�S�M�Z �E�J�Î�D�V�M�U �T�J�U�V�B�U�J�P�O�T �X�J�U�I �M�B�S�H�F �D�I�B�O�H�F�T �J�O �P�O�F �E�J�S�F�D�U�J�P�O �P�O�M�Z�
 �J�U �J�T �Q�P�T�T�J�C�M�F �U�P 
�Q�S�F���U�F�O�T�J�P�O�J�O�H �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �E�V�S�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O �B�O�E �U�I�F�S�F�C�Z �T�I�P�S�U�F�O �J�U�T �M�F�O�H�U�I �-�#�
 �B�T 
�J�M�M�V�T�U�S�B�U�F�E �J�O �U�I�F �O�F�Y�U �F�Y�B�N�Q�M�F��

Example

�1�J�Q�F �M�F�O�H�U�I �-�� �� �� ���� �N
�%�J�B�N�F�U�F�S �� �� �� �E���������%������ �N�N
�*�O�T�U�B�M�M�B�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$��
�.�J�O �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$ �D�P�O�T�U�B�O�U
�.�B�Y �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$ �D�P�O�T�U�B�O�U
�.�J�O �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$
�.�B�Y �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$

�$�I�B�O�H�F �J�O �M�F�O�H�U�I �G�S�P�N �U�I�F �U�B�C�M�F �P�S �$�0�0�-�*�/�( �5�P�P�M���#�P�Y��
���—�- ��  ���� �N�N 

�" �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �U�P �U�B�L�F �V�Q �B �D�I�B�O�H�F �J�O �M�F�O�H�U�I �P�G �������{�—�-�{���{�����{�N�N �O�F�F�E�T �U�P �C�F 
�-�#�{�	�N�N�
�{���{���������{�N�N �M�P�O�H �B�D�D�P�S�E�J�O�H �U�P �U�I�F �U�B�C�M�F��

�*�G �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �J�T �Q�S�F���U�F�O�T�J�P�O�F�E �U�P �—�-�����
 �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �S�F�R�V�J�S�F�E �J�T �S�F�E�V�D�F�E 
�U�P�{�_�������� �N�N�� �5�I�F �D�I�B�O�H�F �J�O �M�F�O�H�U�I �T�U�B�S�U�J�O�H �G�S�P�N �U�I�F �� �Q�P�T�J�U�J�P�O �J�T �U�I�F�O 
�������{�—�-�����{���{���������{���{���������{�N�N�� 

�#�Z �Q�S�F���U�F�O�T�J�P�O�J�O�H �U�I�F �Í�F�Y�J�C�M�F �T�F�D�U�J�P�O �N�B�L�F�T �J�U �Q�P�T�T�J�C�M�F �U�P �S�F�E�V�D�F �J�U�T �S�F�R�V�J�S�F�E �M�F�O�H�U�I �J�O 
�J�O�T�U�B�M�M�B�U�J�P�O�T �X�I�F�S�F �T�Q�B�D�F �J�T �S�F�T�U�S�J�D�U�F�E�� �1�S�F���T�U�S�F�T�T�J�O�H �B�M�T�P �S�F�E�V�D�F�T �U�I�F �C�F�O�E�J�O�H �P�G �U�I�F �Í�F�Y�J�C�M�F 
�T�F�D�U�J�P�O �J�O �T�F�S�W�J�D�F�
 �J�N�Q�S�P�W�J�O�H �U�I�F �B�Q�Q�F�B�S�B�O�D�F �P�G �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N��  
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3.4.12	Pipe bracket spacing and support of piping systems

Overview

Installation of plastic pipe

�$�0�0�-���'�*�5 ������ �Q�J�Q�F �T�I�P�V�M�E �C�F �J�O�T�U�B�M�M�F�E �V�T�J�O�H �T�V�Q�Q�P�S�U�T �E�F�T�J�H�O�F�E �G�P�S �V�T�F �X�J�U�I �Q�M�B�T�U�J�D�T �B�O�E 
�T�I�P�V�M�E �U�I�F�O �C�F �J�O�T�U�B�M�M�F�E �U�B�L�J�O�H �D�B�S�F �O�P�U �U�P �E�B�N�B�H�F �P�S �P�W�F�S�T�U�S�F�T�T �U�I�F �Q�J�Q�F�� �4�Q�F�D�J�Ì�D�B�M�M�Z 
�$�0�0�-���'�*�5 ������ �N�V�T�U �C�F �J�O�T�U�B�M�M�F�E �J�O �P�S�E�F�S �U�P �B�M�M�P�X �T�U�S�F�T�T���G�S�F�F �P�Q�F�S�B�U�J�P�O��
�5�I�B�O�L�T �U�P �U�I�F �F�Y�D�F�M�M�F�O�U �J�O�T�V�M�B�U�J�O�H �Q�S�P�Q�F�S�U�J�F�T �P�G �U�I�F 
�$�0�0�-���'�*�5 ������ �Q�J�Q�F �B�O�E �J�U�T �I�B�S�E�
 �J�N�Q�B�D�U �S�F�T�J�T�U�B�O�U �P�V�U�F�S 
�K�B�D�L�F�U�
 �T�U�B�O�E�B�S�E �Q�J�Q�F �D�M�B�N�Q�T �X�J�U�I �I�B�S�E �Q�M�B�T�U�J�D �J�O�M�B�Z �N�B�Z �C�F 
used. Special insulation pipe clamps or cold clamps are not 
necessary.

Arranging loose brackets

What is a loose bracket?

�" �M�P�P�T�F �C�S�B�D�L�F�U �J�T �B �Q�J�Q�F �C�S�B�D�L�F�U �X�I�J�D�I �B�M�M�P�X�T �B�Y�J�B�M �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F�� �5�I�J�T �B�M�M�P�X�T 
�T�U�S�F�T�T���G�S�F�F �D�P�N�Q�F�O�T�B�U�J�P�O �P�G �U�F�N�Q�F�S�B�U�V�S�F �D�I�B�O�H�F�T �B�O�E �D�P�N�Q�F�O�T�B�U�J�P�O �P�G �B�O�Z �P�U�I�F�S �P�Q�F�S�B�U�J�O�H 
condition changes.

�"�Y�J�B�M �E�J�T�Q�M�B�D�F�N�F�O�U �P�G �U�I�F 
pipe in the clamp.

�1�J�Q�F �D�M�B�N�Q �Ì�U�U�F�E �S�J�H�J�E�M�Z �U�P 
�U�I�F �Q�J�Q�F�
 �B�Y�J�B�M �E�J�T�Q�M�B�D�F�N�F�O�U 
in the suspension of the pipe 
clamp.

�%�J�T�Q�M�B�D�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F �J�O 
���{�B�Y�F�T��

�5�I�F �J�O�O�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �C�S�B�D�L�F�U �N�V�T�U �C�F �M�B�S�H�F�S �U�I�B�O �U�I�F �P�V�U�F�S �E�J�B�N�F�U�F�S �P�G �U�I�F �Q�J�Q�F �U�P �B�M�M�P�X 
�G�S�F�F �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F�� �5�I�F �J�O�O�F�S �F�E�H�F�T �P�G �U�I�F �C�S�B�D�L�F�U�T �T�I�P�V�M�E �C�F �G�S�F�F �G�S�P�N �B�O�Z �T�I�B�S�Q 
contours to avoid damaging the pipe surface. 

�"�O�P�U�I�F�S �N�F�U�I�P�E �J�T �U�P �V�T�F �C�S�B�D�L�F�U�T �X�J�U�I �T�Q�B�D�F�S�T �J�O �U�I�F �C�P�M�U�T 
�X�I�J�D�I �B�M�T�P �B�W�P�J�E�T �D�M�B�N�Q�J�O�H �U�I�F �C�S�B�D�L�F�U �P�O �U�I�F �Q�J�Q�F

�5�I�F �B�Y�J�B�M �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�J�O�H �N�B�Z �O�P�U �C�F �I�J�O�E�F�S�F�E �C�Z 
�Ì�U�U�J�O�H�T �B�S�S�B�O�H�F�E �O�F�Y�U �U�P �U�I�F �Q�J�Q�F �C�S�B�D�L�F�U �P�S �P�U�I�F�S �E�J�B�N�F�U�F�S 
changes.

�4�M�J�E�J�O�H �C�S�B�D�L�F�U�T �B�O�E �I�B�O�H�J�O�H �C�S�B�D�L�F�U�T �Q�F�S�N�J�U �U�I�F �Q�J�Q�F �U�P 
�N�P�W�F �J�O �E�J�Ë�F�S�F�O�U �E�J�S�F�D�U�J�P�O�T�� �"�U�U�B�D�I�J�O�H �B �T�M�J�E�J�O�H �C�M�P�D�L �U�P �U�I�F 
�C�B�T�F �P�G �U�I�F �Q�J�Q�F �C�S�B�D�L�F�U �Q�F�S�N�J�U�T �G�S�F�F �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F 
�B�M�P�O�H �B �Í�B�U �T�V�Q�Q�P�S�U�J�O�H �T�V�S�G�B�D�F�� �4�M�J�E�J�O�H �B�O�E �I�B�O�H�J�O�H 
�C�S�B�D�L�F�U�T �B�S�F �O�F�F�E�F�E �J�O �T�J�U�V�B�U�J�P�O�T �X�I�F�S�F �U�I�F �Q�J�Q�J�O�H �T�Z�T�U�F�N 
�D�I�B�O�H�F�T �E�J�S�F�D�U�J�P�O �B�O�E �G�S�F�F �N�P�W�F�N�F�O�U �P�G �U�I�F �Q�J�Q�F �N�V�T�U �C�F 
�B�M�M�P�X�F�E��

Spacers prevent pinching the 
pipe
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Pipe bracket spacing

�5�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �I�B�W�F �C�F�F�O �E�F�U�F�S�N�J�O�F�E 
�G�P�S �D�P�O�W�F�Z�J�O�H �X�B�U�F�S �P�O �U�I�F �C�B�T�J�T �P�G �B �T�Q�F�D�J�Ì�D 
�E�F�Í�F�D�U�J�P�O �P�G �U�I�F �Q�J�Q�F �C�F�U�X�F�F�O �U�X�P �D�M�B�N�Q�T 
�D�P�O�T�J�E�F�S�F�E �B�D�D�F�Q�U�B�C�M�F��

�5�I�F �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �G�P�S �$�0�0�-���'�*�5 ������ �Q�J�Q�F 
�J�T �B�M�X�B�Z�T �D�P�O�T�J�T�U�F�O�U �J�O�E�F�Q�F�O�E�F�O�U �P�G �Q�S�F�T�T�V�S�F 
and temperature.

Pipe bracket intervals L for COOL-FIT 4.0
d/D (mm) 32/90 40/110 50/110 63/125 75/140 90/160 110/180 160/250 225/315

�- �	�N�N�
 �������� 1950 1950 �������� �������� �������� �������� �������� ��������

d/D (mm) 250/355 280/400 315/450 355/500 400/560 450/630

�- �	�N�N�
 �������� �������� �������� �������� 4100 ��������

�5�I�F �Q�J�Q�F �D�M�B�N�Q �J�O�U�F�S�W�B�M�T �G�S�P�N �U�I�F �U�B�C�M�F �D�B�O �C�F �J�O�D�S�F�B�T�F�E �C�Z ������ �G�P�S �W�F�S�U�J�D�B�M �Q�J�Q�F�� �.�V�M�U�J�Q�M�Z �U�I�F 
�W�B�M�V�F�T �H�J�W�F�O �C�Z ������ �J�O �U�I�J�T �D�B�T�F�� 

KLIP-IT pipe brackets

�5�I�F�T�F �S�P�C�V�T�U �Q�M�B�T�U�J�D �Q�J�Q�F �C�S�B�D�L�F�U�T �D�B�O �C�F �V�T�F�E �O�P�U �P�O�M�Z �V�O�E�F�S �S�J�H�P�S�P�V�T �P�Q�F�S�B�U�J�O�H �D�P�O�E�J�U�J�P�O�T�
 
�C�V�U �B�M�T�P �X�I�F�S�F �U�I�F �Q�J�Q�F�X�P�S�L �J�T �T�V�C�K�F�D�U �U�P �B�H�H�S�F�T�T�J�W�F �N�F�E�J�B �P�S �B�U�N�P�T�Q�I�F�S�J�D �D�P�O�E�J�U�J�P�O�T�� �1�J�Q�F 
�C�S�B�D�L�F�U�T �B�O�E �Q�J�Q�F �D�M�B�N�Q�T �G�S�P�N �(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T �B�S�F �T�V�J�U�B�C�M�F �G�P�S �B�M�M �Q�J�Q�F 
materials used.

�%�P �O�P�U �V�T�F �,�-�*�1���*�5 �Q�J�Q�F �C�S�B�D�L�F�U�T �B�T �Ì�Y�F�E �Q�P�J�O�U�T��

From d90 upwards KLIP-IT pipe clamps must be mounted upright, as in the installation 
examples below. 

Arranging �xed points

�" �Ì�Y�F�E �Q�P�J�O�U �J�T �B �C�S�B�D�L�F�U �X�I�J�D�I �Q�S�F�W�F�O�U�T �U�I�F �Q�J�Q�F �G�S�P�N �N�P�W�J�O�H �J�O �B�O�Z �E�J�S�F�D�U�J�P�O�� �5�I�F �Q�V�S�Q�P�T�F 
�P�G �B �Ì�Y�F�E �Q�P�J�O�U �J�T �U�P �D�P�O�U�S�P�M �U�F�O�T�J�P�O �D�B�V�T�F�E �C�Z �U�F�N�Q�F�S�B�U�V�S�F �D�I�B�O�H�F�T �B�O�E �H�V�J�E�F �F�M�P�O�H�B�U�J�P�O �J�O �B 
certain direction.

Fixpoint design

�5�I�F �Q�J�Q�F �N�V�T�U �O�P�U �C�F �Ì�Y�F�E �C�Z �D�M�B�N�Q�J�O�H �J�U �J�O �U�I�F �Q�J�Q�F �C�S�B�D�L�F�U�� �5�I�J�T �D�B�O �D�B�V�T�F �E�F�G�P�S�N�B��
�U�J�P�O �B�O�E �Q�I�Z�T�J�D�B�M �E�B�N�B�H�F �U�P �U�I�F �Q�J�Q�F�
 �E�B�N�B�H�F �U�I�B�U �T�P�N�F�U�J�N�F�T �E�P�F�T �O�P�U �B�Q�Q�F�B�S �V�O�U�J�M 
very much later.

Pipe brackets must be robust and mounted �rmly to be able to take up the forces 
arising from changes in length in the piping system. Hanging brackets or KLIP-IT pipe 
brackets are unsuitable for use as �xed points.

�-�� �1�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H
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COOL-FIT 4.0 Fixpoint
�'�J�Y�F�E �Q�P�J�O�U�T �G�P�S �$�0�0�-���'�*�5 �B�S�F �F�T�U�B�C�M�J�T�I�F�E �X�J�U�I �U�I�F �T�Q�F�D�J�B�M 
�$�0�0�-���'�*�5 �Ì�Y�F�E �Q�P�J�O�U�T�� �5�I�F �Q�S�P�E�V�D�U �D�P�O�T�J�T�U�T �P�G �G�V�T�J�P�O �U�B�Q�F�T 
�B�O�E �Q�J�Q�F �C�S�B�D�L�F�U�T�� �&�M�F�D�U�S�P�G�V�T�J�P�O �C�B�O�E�T �B�T �Q�F�S�N�B�O�F�O�U �K�P�J�O�U�T 
�U�S�B�O�T�N�J�U �U�I�F �G�P�S�D�F�T �U�I�B�U �P�D�D�V�S �J�O �U�I�F �Q�J�Q�F �U�P �U�I�F �Ì�Y�F�E �Q�P�J�O�U�� 
�5�I�F �T�V�Q�Q�M�J�F�E �Q�J�Q�F �C�S�B�D�L�F�U�T �T�F�S�W�F �U�P �C�V�J�M�E �V�Q �U�I�F �G�V�T�J�P�O 
�Q�S�F�T�T�V�S�F �E�V�S�J�O�H �J�O�T�U�B�M�M�B�U�J�P�O �P�G �U�I�F �G�V�T�J�P�O �C�B�O�E�T �B�O�E �Q�S�P�W�J�E�F 
�T�U�B�C�J�M�J�U�Z �E�V�S�J�O�H �P�Q�F�S�B�U�J�P�O�� �'�P�S �G�V�T�J�P�O�
 �V�T�F �B�O �.�4�" �����Y�
 
�.�4�"�{�����Y�
 �.�4�" �������
 �������
 �������
 ������ �P�S �D�P�N�N�F�S�D�J�B�M�M�Z �B�W�B�J�M�B�C�M�F 
���������7 �F�M�F�D�U�S�P�G�V�T�J�P�O �V�O�J�U�� �*�G �Z�P�V �V�T�F �B�O �.�4�" �F�M�F�D�U�S�P�G�V�T�J�P�O 
�V�O�J�U �C�Z �(�F�P�S�H �'�J�T�D�I�F�S �1�J�Q�J�O�H �4�Z�T�U�F�N�T�
 �V�T�F �U�I�F �Z���D�B�C�M�F �L�J�U 
�X�J�U�I �D�P�E�F�{������������������������ 

�1�M�F�B�T�F �U�B�L�F �O�P�U�F �P�G �U�I�F �N�B�Y�J�N�V�N �B�M�M�P�X�F�E �G�P�S�D�F�T �J�O �U�I�F �U�B�C�M�F �C�F�M�P�X��

Diameter (mm) ������ 
90

40/  
110

50/  
110

������ 
������

������ 
140

90/  
������

110/ 
������

�E��������
�%������

�E��������
�%������

�E��������
�%������

Maximum force F (kN) ������ ������ 5.0 ������ 10 10 10 10.0 10.0 10.0

COOL-FIT 4.0 �xed points must be calculated on the basis of the application. Fixed point 
brackets and cross braces are not included.

Scope of delivery

Y-cable kit for COOL-FIT �xed points

�5�I�F �$�0�0�-���'�*�5 �:���D�B�C�M�F�T �D�B�O �C�F �V�T�F�E �G�P�S �B �G�B�T�U�F�S �J�O�T�U�B�M�M�B�U�J�P�O �P�G �$�0�0�-���'�*�5 �Ì�Y �Q�P�J�O�U�T�� �4�J�O�D�F 
�F�M�F�D�U�S�P�G�V�T�J�P�O �U�B�Q�F�T �B�M�X�B�Z�T �D�P�N�F �J�O �Q�B�J�S�T�
 �:���D�B�C�M�F�T �B�M�M�P�X �G�P�S �B �T�J�N�V�M�U�B�O�F�P�V�T �G�V�T�J�P�O �Q�S�P�D�F�T�T�
 
cutting fusion time in half.

Rigidly �xed installations

Pipe which are axially clamped and rigidly �xed must be tested for their resistance to 
kinking. In most cases, this test results in a reduction of the maximum internal 
pressure and more tightly spaced supports. The forces acting on the �xed points 
should be considered. 

�$�0�0�-���'�*�5 ������ �Q�J�Q�F �B�O�E �Ì�U�U�J�O�H�T �B�S�F �T�V�J�U�B�C�M�F �G�P�S �B �S�J�H�J�E�M�Z �Ì�Y�F�E �J�O�T�U�B�M�M�B�U�J�P�O

�7�B�M�V�F�T �G�P�S �G�P�S�D�F�T �B�D�U�J�O�H �P�O �Ì�Y�F�E �Q�P�J�O�U�T �B�T �X�F�M�M �B�T �U�I�F �S�F�T�V�M�U�J�O�H �Q�J�Q�F �C�S�B�D�L�F�U �T�Q�B�D�J�O�H �B�S�F �M�J�T�U�F�E 
�J�O �G�P�M�M�P�X�J�O�H �U�B�C�M�F�T��
Example of use: 
�*�O�T�U�B�M�M�B�U�J�P�O �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$
�.�J�O�� �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$ �D�P�O�T�U�B�O�U
�.�B�Y�� �B�N�C�J�F�O�U �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$ �D�P�O�T�U�B�O�U
�.�J�O�� �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F�� �� �4�F�F �U�B�C�M�F
�.�B�Y�� �Í�P�X �U�F�N�Q�F�S�B�U�V�S�F�� �� ���� �‹�$

� �� �$�M�B�N�Q�T �U�P �N�B�J�O�U�B�J�O �G�V�T�J�P�O 
pressure

� �� �&�M�F�D�U�S�P�G�V�T�J�P�O �C�B�O�E 
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Fixpoint forces F and maximal pipe bracket spacing L at 15 °C �ow temperature

d/D (mm) 32/90 40/110 50/110 63/125 75/140 90/160 110/180 160/250 225/315

�' �	�L�/�
 �������� �������� �������� �������� �������� �������� 4.5 �������� ������������

�- �	�N�N�
 �������� 1950 1900 �������� �������� �������� �������� �������� ��������

Fixpoint forces F and maximal pipe bracket spacing L at 5 °C �ow temperature

d/D (mm) 32/90 40/110 50/110 63/125 75/140 90/160 110/180 160/250 225/315

�' �	�L�/�
 �������� �������� �������� �������� �������� �������� 10.49* ������������ ������������

�- �	�N�N�
 �������� 1950 1900 �������� �������� �������� �������� �������� ��������

Fixpoint forces F and maximal pipe bracket spacing L at -5 °C �ow temperature

d/D (mm) 32/90 40/110 50/110 63/125 75/140 90/160 110/180 160/250 225/315

�' �	�L�/�
 �������� �������� �������� �������� �������� ������������ ������������ ������������ ������������

�- �	�N�N�
 �������� 1950 1900 �������� �������� �������� �������� �������� ��������

Fixoint forces F and maximal pipe bracket spacing L at -15 °C �ow temperature

d/D (mm) 32/90 40/110 50/110 63/125 75/140 90/160 110/180 160/250 225/315

�' �	�L�/�
 �������� �������� �������� �������� ������������ ������������ ������������ ���������� ������������

�- �	�N�N�
 �������� 1950 1900 �������� �������� �������� �������� �������� ��������

Please contact Georg Fischer Piping Systems for rigidly �xed installations that contain 
ball valves and mechanical joints as well as if the max. allowed forced on the �xed 
points are exceeded

3.4.13	Hoses

Installation of elastomer hoses 

�5�P �F�O�T�V�S�F �U�I�F �V�T�B�C�J�M�J�U�Z �P�G �I�P�T�F �M�J�O�F�T �B�O�E �U�P �B�W�P�J�E �T�I�P�S�U�F�O�J�O�H �U�I�F�J�S �T�F�S�W�J�D�F �M�J�G�F �U�I�S�P�V�H�I 
�B�E�E�J�U�J�P�O�B�M �T�U�S�F�T�T�F�T�
 �Q�M�F�B�T�F �O�P�U�F �U�I�F �G�P�M�M�P�X�J�O�H��
•	 �)�P�T�F �M�J�O�F�T �N�V�T�U �C�F �J�O�T�U�B�M�M�F�E �T�P �U�I�B�U �U�I�F�J�S �O�B�U�V�S�B�M �Q�P�T�J�U�J�P�O �B�O�E �N�P�W�F�N�F�O�U �J�T �O�P�U �I�J�O�E�F�S�F�E�� 
•	 �%�V�S�J�O�H �P�Q�F�S�B�U�J�P�O�
 �I�P�T�F �M�P�J�O�F�T �N�V�T�U �J�O �Q�S�J�O�D�J�Q�M�F �O�P�U �C�F �T�V�C�K�F�D�U�F�E �U�P �F�Y�U�F�S�O�B�M �G�P�S�D�F�T �T�V�D�I �B�T 

�U�F�O�T�J�P�O�
 �U�P�S�T�J�P�O �B�O�E �D�P�N�Q�S�F�T�T�J�P�O�
 �V�O�M�F�T�T �U�I�F�Z �I�B�W�F �C�F�F�O �T�Q�F�D�J�B�M�M�Z �N�B�E�F �G�P�S �U�I�F �Q�V�S�Q�P�T�F�� 
•	 �5�I�F �N�J�O�J�N�V�N �S�B�E�J�V�T �P�G �D�V�S�W�B�U�V�S�F �T�Q�F�D�J�Ì�F�E �C�Z �U�I�F �N�B�O�V�G�B�D�U�V�S�F�S �N�V�T�U �C�F �P�C�T�F�S�W�F�E�� 
•	 �#�V�D�L�M�J�O�H �J�T �U�P �C�F �B�W�P�J�E�F�E�
 �Q�B�S�U�J�D�V�M�B�S�M�Z �C�Z �U�I�F �K�P�J�O�U��
•	 �#�F�G�P�S�F �Q�V�U�U�J�O�H �U�I�F �T�Z�T�U�F�N �J�O�U�P �P�Q�F�S�B�U�J�P�O�
 �D�I�F�D�L �U�I�B�U �U�I�F �N�F�D�I�B�O�J�D�B�M �D�P�O�O�F�D�U�J�P�O�T �B�S�F 

properly tightened. 
•	 �*�G �U�I�F�S�F �J�T �W�J�T�J�C�M�F �F�Y�U�F�S�O�B�M �E�B�N�B�H�F�
 �U�I�F �I�P�T�F �M�J�O�F �N�V�T�U �O�P�U �C�F �Q�V�U �J�O�U�P �P�Q�F�S�B�U�J�P�O�� 
•	 �5�I�F �D�P�O�O�F�D�U�J�P�O �Ì�U�U�J�O�H�T �T�I�P�V�M�E �C�F �Ì�S�N�M�Z �T�D�S�F�X�F�E �U�P�H�F�U�I�F�S��

Proper use of the hose line 
•	 �1�S�F�T�T�V�S�F�� �E�P �O�P�U �F�Y�D�F�F�E �N�B�Y�J�N�V�N �Q�F�S�N�J�U�U�F�E �X�P�S�L�J�O�H �Q�S�F�T�T�V�S�F �B�O�E �P�Q�F�S�B�U�J�O�H �W�B�D�V�V�N 
•	 �5�F�N�Q�F�S�B�U�V�S�F�� �E�P �O�P�U �F�Y�D�F�F�E �N�B�Y�J�N�V�N �Q�F�S�N�J�U�U�F�E �U�F�N�Q�F�S�B�U�V�S�F �G�P�S �U�I�F �N�F�E�J�V�N

Storage 
•	 �4�U�P�S�F �J�O �B �D�P�P�M�
 �E�S�Z �B�O�E �E�V�T�U���G�S�F�F �B�S�F�B�� �B�W�P�J�E �E�J�S�F�D�U �T�V�O�M�J�H�I�U �P�S �V�M�U�S�B�W�J�P�M�F�U �J�S�S�B�E�J�B�U�J�P�O�� 

�Q�S�P�U�F�D�U �G�S�P�N �O�F�B�S�C�Z �I�F�B�U �T�P�V�S�D�F�T�� �1�J�Q�J�O�H �N�V�T�U �O�P�U �D�P�N�F �J�O�U�P �D�P�O�U�B�D�U �X�J�U�I �T�V�C�T�U�B�O�D�F�T �U�I�B�U 
can cause damage. 

•	 �)�P�T�F�T �B�O�E �I�P�T�F �B�T�T�F�N�C�M�J�F�T �N�V�T�U �C�F �T�U�P�S�F�E �I�P�S�J�[�P�O�U�B�M�M�Z�
 �G�S�F�F �P�G �U�F�O�T�J�P�O �P�S �C�F�O�E�J�O�H �G�P�S�D�F�T��

���� �N�B�Y �B�M�M�P�X�F�E �G�P�S�D�F �G�P�S 
�$�0�0�-���'�*�5 �Ì�Y�F�E �Q�P�J�O�U 
exceeded
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3.4.14	Underground installation

�$�0�0�-���'�*�5 ������ �D�B�O �C�F �V�T�F�E �V�O�E�F�S�H�S�P�V�O�E�� �5�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �O�B�U�J�P�O�B�M �J�O�T�U�B�M�M�B�U�J�P�O �H�V�J�E�F�M�J�O�F�T 
�B�Q�Q�M�Z �U�P �C�V�J�M�E�J�O�H �U�I�F �Q�J�Q�F �U�S�F�O�D�I�F�T �B�O�E �J�O�T�U�B�M�M�J�O�H �U�I�F �Q�J�Q�F�� �*�O �H�F�O�F�S�B�M�
 �U�S�F�O�D�I�F�T �T�I�P�V�M�E �O�P�U �C�F 
�M�F�T�T �U�I�B�O �� �N�F�U�F�S �E�F�F�Q�
 �E�F�F�Q�F�S �J�G �U�I�F�S�F �J�T �B �S�J�T�L �P�G �G�S�P�T�U�� �5�I�F �T�B�O�E �C�F�E �N�V�T�U �C�F �C�V�J�M�U �J�O �T�V�D�I �B 
�X�B�Z �U�I�B�U �U�I�F �Q�J�Q�F �J�T �F�W�F�O�M�Z �T�V�Q�Q�P�S�U�F�E�� �5�I�F �Q�J�Q�F �N�V�T�U �C�F �M�B�J�E �J�O �B �T�B�O�E �C�F�E �B�O�E �Q�S�P�U�F�D�U�F�E 
�B�H�B�J�O�T�U �T�I�B�S�Q �T�U�P�O�F�T �B�O�E �E�F�C�S�J�T�� �5�I�F �T�B�O�E �N�V�T�U �C�F �X�F�M�M �D�P�N�Q�B�D�U�F�E��

�5�I�F �Q�J�Q�F �[�P�O�F �I�B�T �U�P �C�F �E�F�T�J�H�O�F�E �B�D�D�P�S�E�J�O�H �U�P �Q�M�B�O�O�J�O�H �S�F�R�V�J�S�F�N�F�O�U�T �B�O�E �T�U�B�U�J�D �D�B�M�D�V�M�B�U�J�P�O�T�� 
�5�I�F �B�S�F�B �C�F�U�X�F�F�O �U�S�F�O�D�I �T�P�M�F �B�O�E �T�J�E�F �Ì�M�M �J�T �S�F�G�F�S�S�F�E �U�P �B�T �C�F�E�E�J�O�H�� �" �M�P�B�E���D�B�S�S�Z�J�O�H �C�F�E�E�J�O�H 
�N�V�T�U �C�F �D�S�F�B�U�F�E �C�Z �V�T�J�O�H �T�P�J�M �S�F�Q�M�B�D�F�N�F�O�U�� �'�P�S �S�F�H�V�M�B�S �T�P�J�M �D�P�O�E�J�U�J�P�O�T�
 �&�/ �������� �T�Q�F�D�J�Ì�F�T �B 
�N�J�O�J�N�V�N �U�I�J�D�L�O�F�T�T �P�G �B �� ������ �N�N �G�P�S �U�I�F �M�P�X�F�S �C�F�E�E�J�O�H�� �*�O �B�E�E�J�U�J�P�O �U�P �U�I�F �N�J�O�J�N�V�N �U�I�J�D�L��
�O�F�T�T�
 �D�P�S�S�F�T�Q�P�O�E�J�O�H �S�F�R�V�J�S�F�N�F�O�U�T �B�S�F �B�M�T�P �J�N�Q�P�T�F�E �P�O �U�I�F �C�V�J�M�E�J�O�H �N�B�U�F�S�J�B�M�T �U�I�B�U �N�V�T�U �C�F 
�V�T�F�E �G�P�S �U�I�F �C�F�E�E�J�O�H��

�/�P �C�V�J�M�E�J�O�H �N�B�U�F�S�J�B�M�T �X�J�U�I �D�P�N�Q�P�O�F�O�U�T �F�Y�D�F�F�E�J�O�H �U�I�F �G�P�M�M�P�X�J�O�H �S�B�O�H�F�T �N�B�Z �C�F �V�T�F�E��
•	 ���� �N�N �G�P�S �%�/ �Ç ������

�5�I�F �V�Q�Q�F�S �C�F�E�E�J�O�H �M�B�Z�F�S �C �J�T �E�F�S�J�W�F�E �G�S�P�N �T�U�B�U�J�D �D�B�M�D�V�M�B�U�J�P�O�T�� �*�U �J�T �B�M�T�P �J�N�Q�P�S�U�B�O�U �U�P �F�O�T�V�S�F 
�U�I�B�U �O�P �D�B�W�J�U�J�F�T �B�S�F �D�S�F�B�U�F�E �C�F�M�P�X �U�I�F �Q�J�Q�F�� �5�I�F �C�F�E�E�J�O�H �E�J�T�T�J�Q�B�U�F�T �B�M�M �M�P�B�E�T �G�S�P�N �U�I�F �Q�J�Q�F 
�T�F�D�V�S�F�M�Z �B�O�E �F�W�F�O�M�Z �J�O�U�P �U�I�F �H�S�P�V�O�E�� �'�P�S �U�I�J�T �S�F�B�T�P�O�
 �U�I�F �$�0�0�-���'�*�5 ������ �Q�J�Q�F �I�B�T �U�P �S�F�T�U �T�P�M�J�E�M�Z 
�P�O �U�I�F �C�F�E�E�J�O�H �B�D�S�P�T�T �J�U�T �F�O�U�J�S�F �M�F�O�H�U�I�� �5�I�F �V�Q�Q�F�S �F�O�E �P�G �U�I�F �Q�J�Q�F �[�P�O�F �J�T �E�F�Ì�O�F�E �B�D�D�P�S�E�J�O�H �U�P 
�&�/ �������� �B�T ������ �N�N �B�C�P�W�F �U�I�F �Q�J�Q�F �B�Q�F�Y �P�S ������ �N�N �B�C�P�W�F �U�I�F �Q�J�Q�F �D�P�O�O�F�D�U�J�P�O�� �&�O�T�V�S�F �U�I�B�U 
�U�I�F �Q�J�Q�F �J�T �O�P�U �E�B�N�B�H�F�E �X�I�F�O �U�I�F �D�P�W�F�S �B�O�E �N�B�J�O �C�B�D�L�Ì�M�M �B�S�F �Ì�M�M�F�E �B�O�E �D�P�N�Q�B�D�U�F�E��

�$�0�0�-���'�*�5 ������ �Q�J�Q�F �I�B�W�F �B �I�J�H�I�F�S �E�F�H�S�F�F �P�G �T�U�J�Ë�O�F�T�T �B�O�E �B �I�J�H�I�F�S �X�F�J�H�I�U �U�I�B�O �O�P�O���J�O�T�V�M�B�U�F�E 
�Q�J�Q�F�� �'�P�S �U�I�J�T �S�F�B�T�P�O�
 �U�I�F �Q�J�Q�F �T�I�P�V�M�E �B�M�X�B�Z�T �C�F �D�P�O�O�F�D�U�F�E �J�O �U�I�F �U�S�F�O�D�I�� �6�O�O�F�D�F�T�T�B�S�Z �T�U�S�F�T�T 
�P�O �U�I�F �$�0�0�-���'�*�5 ������ �K�P�J�O�U�J�O�H �F�M�F�N�F�O�U�T �J�T �U�I�V�T �B�W�P�J�E�F�E�� �6�O�E�F�S �O�P�S�N�B�M �D�J�S�D�V�N�T�U�B�O�D�F�T�
 �J�U �J�T �O�P�U 
necessary to install expansion loops in the system. 

A movement of the pipe before �lling the pipe trench should be avoided. Please contact 
Georg Fischer Piping Systems concerning recommendations for underground installa-
tions.














































































































