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Preface

("{1JQJOH 4ZTUFNT JT B NBKPS HMPCBM QSPWJEFS PG-DPNQMFUF QJQJOH TPMVUJPC
ding applications in various market segments. Founded in 1802, Georg Fischer started the

ISTU QSPEVDUJPO PG NBMMFBCMF JSPO IUUJOHT JO BOE UPEBZ JT SFDPHOJ[FE [
development of corrosion-free plastic piping systems for the safe and reliable conveyance of

MJRVJET BOE HBTFT 5I1JT UFDIOJDBM IBOECPPL SFIFDUT NPSF UIBO ZFBST PG PV«
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/F TDPQF PG UIFTF QMBOOJOH GVOEBNFOUBMT JT UP PEFS B WBMVBCMF TVQQPSU
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

GPS QMBTUJD NBUFSJBMT BOE HIWFT UFDIOJDBM BEWJTFT JO UIF JOTUBMMBUJPO P
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.

8F IPQF UIBU JO UIJT IBOECPPL ZPV XJMM IOE UIF RVBMJIFE TVQQPSU UIBU ZPV OF
work.

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

8F XPVME MJLF UP UIBOL FWFSZPOF XIP DPOUJOVFT UP TVQQPSU ('{1JQJOH 4ZTUFN
to delivering more value to customers, through superior piping systems.

4DIBEIBVTFO
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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

TVQQPSU UIF DPOTVMUBUJPO "MM TQFDJIDBUJPOT BSF CBTFE PO UIF SFMFWBOU JC
TUBOEBSET PO WBSJPVT OBUJPOBM TUBOEBSET %74 HVJEFMJOFT BOE BEEJUJPOBN
SBX NBUFSJBM TVQQMJFST *O BEEJUJPO UIF SFTVMUT PG FYUFOTJWF JOUFSOBM J!
JODPSQPSBUFE 5IVT UIF EFTJHOFS FOHJOFFS BOE JOTUBMMFS TIPVME CF HIWFO LU
assistance to properly plan and install their plastic piping system.

4FMFDUJPO BOE XFJHIUJOH PG UIF UPQJDT BSF GPDVTFE PO UIF FYQMBOBUJPO PG |
BSFBT %FUBJMFE JOTUSVDUJPOT PG UIF QSPEVDUT BSF UP CF UBLFO GSPN UIF DPES
installation and operating instructions.

1MBOOJOH GVOEBNFOUBMT GPS VUJMJUZ BOE CVIMEJOH UFDIOPMPHZ TZTUFNT BSF
IBOECPPLT 'PS GVSUIFS JOGPSNBUJPO QMFBTF DPOUBDU ZPVS MPDBM DPVOUSZ Si
to: www.gfps.com

12 GF Piping Systems — Industrial Piping Systems — Part 1 (05.19)



How to use

Overview of symbols

General symbols
ﬂ General information n /IPUF

&YBNQMF OOMJOF DBMDVMBUJPO UPPMT BOE
mobile applications

Symbols of materials

Abrasion resistance Application limits

$PNCVTUJPO CFIBWJPS Mechanical characteristics

Chemical resistance Physiological properties

High-purity properties 67 BOE XFBUIFS SFTJTUBODF

Application limits

GF Piping Systems — Industrial Piping Systems — Part 1 (05.19) 13



-JTU PG BCCSFWJBUJPOT

2 List of abbreviations

Abbrevia- Description

tions

BGA German health authority

#H77 '"FEFSBM *OTUJUVUF GPS $POTVNFS IFBMUI QSPUFDUJPO BOE WFUFSJOBSZ
% *#U German Institute for construction technology

%7(8 (FSNBO BTTPDJBUJPO PG HBT BOE XBUFS F 7
%74 German association of welding technology

&1%. &UIZMFOF QSPQZMFOF EJFOF SVCCFS

FAR '"FEFSBM "WJBUJPO 3FHVMBUJPOT

"% " '"PPE BOE %SVH "ENJOJTUSBUJPO

FKM Fluororubber

GFK Fiberglass reinforced plastics

,58 1MBTUJD ESJOLJOH XBUFS SFDPNNFOEBUJPO CZ UIF 'FEFSBM )FBMUI 0IDF
MFR Melt Flow Rate

MRS Minimum Required Strength

/#3 /[JUSIJMF SVCCFS #VOB |/

/3 /IBUVSBM SVCCFS

PB Polybutene

1& Polyethylene

1& 9 Polyethylene

PP Polypropylene

15'& 1PMZUFUSBIVPSFUIZMFOF

17% 1PMZWJOZM DIMPSJEF

17% % 1PMZWJOZM DIMPSJEF DIMPSJOBUFE
17% 6 1PMZWJOZM DIMPSJEF VOQMBTUJDIJ[FE

17%' 1IPMZWJOZMJEFOF IVPSJEF

4% 3 4UBOEBSE %JNFOTJPO 3BUJP

TG Malleable iron

UP-GF 60TBUVSBUFE QPMZFTUFS SFTJO HMBTT ICFS SFJOGPSDFE

14 GF Piping Systems — Industrial Piping Systems — Part 1 (05.19)
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('{1JQJOH 4ZTUFNT

1 GF Piping Systems

Global presence

Our global presence ensures customer proximity worldwide. Sales companies in over

{DPVOUSJFT BOE SFQSFTFOUBUJWFT JO BOPUIFS DPVOUSJFT QSPWJEF DVTUPNF
UIF DMPDL 8JUI QSPEVDUJPO TJUFT JO &VSPQF "TJB BOE UIF 64" XF BSF DMPTF |
BOE DPNQMZ XJUIl MPDBM TUBOEBSET " NPEFSO MPHJTUJDT DPODFQU XJUIl MPDBM

FOTVSFT IJHIFTU QSPEVDU BWBJMBCJMJUZ BOE TIPSU EFMIJWFSZ UJNFT ('{1JQJOH -
are always close by.

Complete solutions provider

8JUI PWEFS QSPEVDUT XF PEFS JOEJWJEVBM BOE DPNQSFIFOTJWF TZTUFN TPM\
WBSJFUZ PG JOEVTUSJBM BQQMJDBUJPOT )BWJOH UIF QSPIUBCJIJMJUZ PG UIF QSPKF
QSPDFTTFT BOE BQQMJDBUJPOT UIBU BSF JOUFHSBUFE JOUP UIF DPNQMFUF TZTUFEN
TUBOEBSET JO UIF NBSLFU XF EJSFDUMZ QSPWJEF PVS DVTUPNFST XJUI UFDIOPMP
%VF UP PVS XPSMEXJEF OFUXPSL PG RVBMJIFE DPOUBDU QBSUOFST DVTUPNFST CF
our 50 years+ experience in plastics.

'SPN TUBSU UP I0JTI XF TVQQPSU PVS DVTUPNFST BT B DPNQFUFOU SFMJBCMF BO

QBSUOFS BDUJWFMZ DPOUSJCVUJOH UIF LOPX IPX PG BO JOEVTUSJBM DPNQBOZ UIE
TVDDFTTGVM JO UIF NBSLFU GPS PWFS ZFBST

1{{ GF Piping Systems — Industrial Piping Systems — Part 1 (05.19)



Quiality

2 Quality

2.1 Quality assurance at all levels

2VBMJUZ DSFBUFT TBGFUZ BOE JT UIF CBTJT GPS USVTU *O DVTUPNFS SFMBUJPOTI
QSPKFDU XPSL EFWFMPQNFOU QSPEVDUJPO BOE JO UIF TQFDJID BQQMJDBUJPO PG
BXBSFOFTT BOE TUBOEBSET EFDJEF PO TVTUBJOBCMF TVDDFTT 5IF GVOEBNFOUBM

RVBMJUZ EFUFSNJOFT PVS BDUJPOT TIBQFT PVS VOEFSTUBOEJOH PG RVBMJUZ BOE
PXO DMBJN UP RVBMJUZ

51F TZTUFNBUJD JOUFHSBUJPO PG QBSUOFST BOE TVQQMJIFST JT QBSU PG PVS DPNC(
VOEFSTUBOEJOH PG RVBMJUZ BOE HVBSBOUFFT UIF CJOEJOH BTTVSBODF PG UIF RV
UIF FOUJSF WBMVF BEEFE DIBJO

("{1JQJOH 4ZTUFNT JT CPVOE UP UIF IJHI RVBMJUZ TUBOEBSET PG JUT DVTUPNFST B
BDUJWFMZ SFTQPOTJCMF GPS NFFUJOH UIF DVTUPNFS SFRVJSFNFOUT BT XFMM BT F
TUBOEBSET 5IF SJHPSPVT JNQMFNFOUBUJPO PG PVS RVBMJUZ QPMJDZ SFQSFTFOUT
FWFSZ TIOHMF QFSTPO $POTFRVFOUMZ UIF PSJFOUBUJPO UPXBSET RVBMJUZ XIFO
HPFT XJUIPVU TBZJOH GPS BMM FNQMPZFFT XPSLJOH JO UIF DPNQBOZ

2.2 Management systems

2vBMJUZ FOWJSPONFOU PDDVQBUJPOBM TBGFUZ BOE IFB
JNQPSUBOU SPMF JO UIF (FPSH 'JTDIFS HSPVQ *O MJOF X BMM QSPEVDUJP
BT NBOZ TBMFT DPNQBOJFT PG ('{1JQJOH 4ZTUFNT BSF DF ) BDDPSEBODF X.
RVBMJUZ NBOBHFNFOU TZTUFN 'VSUIFSNPSF BMM PG PVS QSPEVDUJPO TJUFT BSF
BDDPSEBODF XJUI *40 5/F TUBOEBSE EFIOFT DSJUFSJB UIBU BSF BQQMJIDBCMF
XPSME GPS FIDJFOU FOWJSPONFOUBM NBOBHFNFOU TZTUFNT BOE BT B SFTVMU JT
UIF CBTJT GPS PQUJNJ[JOH FOWJSPONFOUBMMZ SFMFWBOU QSPDFTTFT

"T QBSU PG PVS TVTUBJOBCJMJUZ BDUJWJUJFT BMM QSPEVDUJPO TJUFT IBWF BMTF
BDDPSEBODF XJUI 0)4"4 UIF JOUFSOBUJPOBM TUBOEBSE JO UIF BSFB PG PDDVQ
BOE TBGFUZ /FXMZ BDRVJSFE PS OFXMZ GPVOEFE QSPEVDUJPO DPNQBOJFT BSF CP

RvBMJUZ FOWJSPONFOUBM BOE PDDVQBUJPOBM TBGFUZ NBOBHFNFOU SFHJIJNF XJUI
years.

R
-
A

JEDUJPO IBWF BN\

2.3 Accredited test center 3 x‘:}g’,‘n

5/F UFTU DFOUFS PG ('{1JQJOH 4ZTUFNT JT B UFTU DFOUF! JUMDDPSE

*40 *&${ GPS DPNQPOFOUT PG QJQJOH TZTUFNT *U JOT1 Ml\/’:,/;:\'\\“: PG QJ
N e e

DPOOFDUJPOT DPOOFDUJOH FMFNFOUT IUUJOHT NBOVB! UP . s e MwE

. . . STS 094
meters according to relevant standards and its own external as well as internal

TQFDJIDBUJPOT

$VTUPNFST GPS UFTU MBCPSBUPSZ QSPHSBNT BSF UIF 3 % EFQBSUNFOUT NBOVGBEL
XFMM BT FOE VTFST PG ('{1JQJOH 4ZTUFNT DPNQPOFOUT BOE PUIFS FYUFSOBM DVTL

%FWFMPQNFOU BOE QSPEVDU SFMFBTF UFTUT BSF DPNQMFUFE GPS 3 % EFQBSUNFO
*55 JOJUJBM UZQF UFTUJOH CBUDI SFMFBTF UFTUT #35 BOE QSPDFTT WFSJIDBUJI
PXO QSPEVDUJPO VOJUT BT XFMM BT PUIFS UFTUT GPS FYUFSOBM DVTUPNFST

5/F DPOUJOVPVT USBJOJOH BOE TQFDJID FYQFSJFODF PG PVS FNQMPZFFT UIF UFDI
UFTUJOH TZTUFNT BT XFMM BT QSPQFSMZ EPDVNFOUFE UFTU TFRVFODFT BSF CBTJ
BDDSFEJUJOH UIF UFTU DFOUFS JO BDDPSEBODF XJUI *40 *&$ 5/F BDDSFEJUBU.J
4XJTT{"DDSFEJUBUJPO OIDF JT DPOISNFE JO UIF GPSN PG B DFSUJIDBUF " WFSJID
BOOVBMMZ BT XFMM BT B SFOFXBM PG UIF BDDSFEJUBUJPO FWFSZ ZFBST

GF Piping Systems — Industrial Piping Systems — Part 1 (05.19) 1 {’{



Quiality

51F 4"4 XI1JDI JT SFTQPOTJCMF
JTTVFE PVS BDDSFEJUBUJPO J°
*OUFSOBUJPOBM -BCPSBUPSZ "
UJPO *-"$ "MM MBCPSBUPSJFT
*-"$ BSF PCMJHFE UP GPSNBMM
SFQPSU JTTVFE CZ B GFMMPX N
VT BOE PVS DVTUPNFST UP VT . _—TU
SFQPSUT PSJHJOBUJOH GSPN PVS MBCPSBUPSZ UP PCUBJO
QSPEVDU BQQSPWBMT BOE RVBMJUZ DFSUJIDBUFT FUD
5lFSFGPSF QPUFOUJBM FYQFOEJUVSF BOE UJNF

consumption is considerably reduced.

5/F BDDSFEJUFE UFTU QSPHSB
e -POH UFSN JOUFSOBM QSFTT .3
&/ *40 &/ *40 * (S

« #VSTU UFTUT PO IUUJOHT BO

e $SVTI UFTUT *40

« Impact resistance tests (ISO 13957)

e %FDPIFTJPO UFTU PG QPMZF
GVTIJPO KPJOUT *40

e %FDPIFTJPO UFTU *40

e 1ITFFMJOH UFTU *40

« 5FOTJMF TUSFOHUI BOE GBJ
GVTFE UFTU TQFDJNFOT *40

e 1ISFTTVSF ESPQ UFTU &/ *40

e %FUFSNJOBUJPO PG EFOTJUZ

« .FMU IPX SBUF &/ *40

e OYJEBUJPO JOEVDUJPO UJNF

" DPNQMFUF MJTUJOH PG BDDS
TFFO JO B UBCMF 5I1JT UBCMF
VQEBUFE DBO CF SFGFSSFE UP CZ DPOTVMUJOH UlF
GPMMPXJOH JOUFSOFU TJUF

XXX TBT DI

Accredited bodies

4FBSDI
454
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Sustainability

3 Sustainability

M 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

'PS ("{1JQJOH 4ZTUFNT PVS PXO FOWJSPONFOUBM SFTQPOTJCIMJUZ JT BO JOUFHSB
CVTJOFTT BDUJWJUJFT #FDBVTF XF SFHBSE FOWJSPONFOUBM BXBSFOFTT BT POF P
JNQPSUBOU WBMVFT PG PVS DPNQBOZ BMM JOUFSOBM TUSVDUVSFT BOE QSPDFTTF
TvTuBJOBCIJMJUZ 8F TUSJWF UP TBWF OBUVSBM SFTPVSDFT BOE XPSL SFMFOUMFTT
FDP GSJFOEMJOFTT PG PVS QSPEVDUT BOE UIFJS BQQMJDBUJPOT OVUTUBOEJOH NE
JOOPWBUJWF UFDIOPMPHJFT GPSN UIF CBTJT PG PVS FOWJSPONFOUBMMZ GSJFOEM.
TPMVUJPOT #Z TVQQMZJOH PVS DVTUPNFST XJUI DPNQMFUF QJQJOH TZTUFENT XF T
QSPNPUF FDPMPHJDBM BOE DPTU FIDJFOU PQFSBUJOH QSPDFTTFT JO NBOZ JOEVTU!
SPVUJOF 5P PCUBJO EFUBJMFE JOGPSNBUJPO BCPVU UIF FOWJSPONFOUBM DPNQBU
XF NPOJUPS BMM QIBTFT PG UIF QSPEVDU MJGF DZDMF JO EFUBJM XIJDI BMTP BMM|
JNQSPWF UIF MIJGF DZDMF BTTFTTNFOU PG PVS QSPEVDUT

3.2 Social aspects

"UUSBDUJWF XPSLQMBDFT JOUFSFTUJOH UBTLT B HPBM PSJFOUFE USBJOJOH BOE

EFWFMPQNFOU BT XFMM BT B GBJS TBMBSZ BOE HPPE TPDJBM CFOFIUT DPOUSJCVU

GVUVSF PG UIF DPNQBOZ ('{1JQJOH 4ZTUFNT PQFSBUFT XJUI UIJT SFTQPOTJCJIMJUZ

8JUI MPDBUJPOT JO PWFS DPVOUSJFT ('{1JQJOH 4ZTUFNT WJIFXT UIF NVMUJUVEF

SFMJHJPOT OBUJPOBMJUJFT HFOEFST BOE BHF HSPVQT BT B WBMVBCMF TPVSDF G

FYQFSJFODF 5I1JT NBLFT QPTTJCMF UIF FYUSBPSEJOBSZ TFSWJIDFT QFSGPSNFE CZ |
TUBE NFNCFST FNQMPZFE CZ ('{1JQJOH 4ZTUFNT UISPVHIPVU UIF XPSME

Additional information about sustainability can be found at
www.gfps.com/sustainability.

GF Piping Systems — Industrial Piping Systems — Part 1 (05.19) 1 {’{



Services

4 Services

From planning support to implementation — our specialists are always close
by

"T B MFBEJOH QSPWJEFS PG QJQJOH TZTUFNT JO QMBTUJD XF PEFS PVS DVTUPNFS®
QSPEVDUT CVU BMTP B DPNQSFIFOTJWF QBDLBHF PG TFSWJDFT OVS TVQQPSU SBO
DPNQSFIFOTJWF UFDIOJDBM NBOVBM PS UIF FYUFOTJWF $"% MJCSBSZ UP BO JOUFS(
FYQFSUT XIP XPSL DMPTFMZ UPHFUIFS XJUl MPDBM TBMFT DPNQBOJFT "OE XIFO JL
JNQMFNFOUJOH B QSPKFDU PVS DVTUPNFST BEEJUJPOBMMZ CFOFIU GSPN B XJEF S
DPVSTFT FJUIFS PO TJUF PS JO PVS NPEFSO USBJOJOH DFOUFST XPSMEXJEF

Chemical resistance

OVS TQFDJBMJTU UFBNT IBWF EFDBEFT PG FYQFSJFODF JO UIF BSFB PG DIFNJDBM S
PEFS JOEJWJEVBM TVQQPSU BOE BEWJDF JO TFMFDUJOH UIF SJHIU NBUFSJBM GPS |
QMBTUJDT TZTUFN TPMVUJPO 00 SFRVFTU B UFBN XJMM FYBNJOF BOE TFMFDU UIF
GPS TQFDJBM BQQMJDBUJPOT

CAD library
5/1F FYUFOTJWF $"% MJCSBSZ JT UIF NPTU GSFRVFOUMZ VTFE QMBOOJOH UPPM BU ('
51IF{EBUBCBTF DPNQSJTFT PWFS ESBXJOHT BOE UFDIOJDBM EBUB SFHBSEJOH Q

NFBTVSFNFOU BOE DPOUSPM UFDIOPMPHZ BT XFMM BT NBOVBM BOE BDUVBUFE WBM
BEWBOUBHF PG UIF $"% MJCSBSZ JT UIBU UIF EBUB DBO CF JOUFHSBUFE EJSFDUMZ

Technical support

5FDIOJDBM TVQQPSU BOE NBUFSJBM TFMFDUJPO BSF LFZ GBDUPST GPS B TVDDFTTG
PG TQFDJBMJTUT IFBERVBSUFSFE JO 4XJU[FSMBOE JT BWBJMBCMF UP TVQQPSU UIF
TBMFT DPNQBOJFT BSPVOE UIF XPSME 'PS UFDIOJDBM BEWJDF PS GPS HFOFSBM JO
DVTUPNFST BSF TVQQPSUFE JOEJWJEVBMMZ CZ UIF TQFDJBMJTU UFBN JO UIF DPSSF
company.

Online and mobile calculation tools

OvS OVNFSPVT NVMUJMJOHVBM POMJOF DBMDVMBUJPO UPPMT BSF WFSZ VTFGVM G
DBMDVMBUJOH #Z NFBOT PG QSFTTVSF UFNQFSBUVSF EJBHSBNT UIF QSFTTVSF PG
SFDPNNFOEFE GPS QJQF BOE IUUJOHT BU WBSJPVT UFNQFSBUVSFT DBO CF FBTJMZ
"QQ UIF NPCIJMF BQQMJIDBUJPO PG ('{1JQJOH 4ZTUFNT JT BO PO TJUF QMBOOJOH U
BOE iPX WFMPDJUZ DBMDVMBUJPO UP TFMFDU UIF SJHIU EJNFOTJPO PG QJQJOH TZT

On-site training

Our experts are available to support our customers locally and conduct training in diverse
GVTJPO BOE KPJOUJOH UFDIOJRVFT PO MPDBUJPO 5IF EVSBUJPO BOE TUSVDUVSF P
PO UIF QSPKFDU BOE UIF TZTUFN CFJOH JOTUBMMEFE

Customizing

5/F DVTUPNJ[JOH UFBNT BU ('{1JQJOH 4ZTUFNT XPSL DMPTFMZ UPHFUIFS BSPVOE Ul
GPDVT PG UIFTF UFBNT JT UP NBOVGBDUVSF DVTUPN QBSUT GPS TQFDJBM TZTUFNT
B{WBSJFUZ PG TQFDJBM TPMVUJPOT DBO CF QSPEVDFE JO TNBMM TFSJFT 4UBOEBS
XBSSBOU UIF IJHIFTU MFWFM PG RVBMJUZ GPS UIF JOEJWJEVBM TPMVUJPOT PG PVS

Planning Fundamentals

'PS PVS DVTUPNFST XF IBWF EPDVNFOUFE UIF FYUFOTIJWF LOPX IPX PG ('{1JQJOH 4
QMBOOJOH BOE JOTUBMMJOH QMBTUJD QJQJOH TZTUFENT JO PVS UFDIOJDBM NBOVBN
EPDVNFOUBUJPO JT BWBIJMBCMF JO CPUI QSJOUFE BOE EJHJUBM WFSTJPOT 5IF SFC
JO QMBOOJOH MBSHF BOE TNBMM QSPKFDUT

1{{ GF Piping Systems — Industrial Piping Systems — Part 1 (05.19)



Services

Training courses

('"{1JQJOH 4ZTUFNT PEFST B XJEF SBOHF PG USBJOJOH DPVSTFT UIBU BMMPX QBSUJ|
DPOIEFODF JO XPSLJOH XJUI PVS QSPEVDUT BOE QSPWFO KPJOUJOH UFDIOPMPHJFT
USBJOJOH JT DMFBSMZ EFIOFE TUSVDUVSFE BOE BEBQUFE UP UIF WBSJPVT MFWFM
participants.

GF Piping Systems — Industrial Piping Systems — Part 1 (05.19) 1 {’{



Training

5 Training

2VBMJIFE QFSTPOOFM JT POF PG UIF LFZ GBDUPST GPS UIF TVDDFTT PG B DPNQBOZ
NPUJWBUFE BOE XFMM USBJOFE FNQMPZFFT XJUI UIF BQQSPQSJBUF LOPX IPX BOE D
are reliable partners.

('{1JQJOH 4ZTUFNT B
QSPGFTTJPOBM TZTU],
QSPWJEFS PEFST zpP¥
DPVSTFT XJUI B GPD Ve
BQQMJDBUJPOT TBM g
EJEFSFOU DVTUPNFS

51F KPJOUJOH UFDIOFm
as measurement and control : - =S
UFDIOPMPHZ BSF JOD_ g <
JOOPWBUJWF 5P TUBS '
need continuing education.
("{1JQJOH 4ZTUFNT N
essential contribution to your -
LOPX IPX /P NBUUFS |
IFME PG FYQFSUJTF N
VUIMJIJUJFT CVJIMEJO.,
industrial applications — you can
CFOFIU GSPN UIF USBJOJOH DPVSTFT
X1JDlI BSF BEBQUFE UP UIF EJEFSFOU
NBSLFU TFHNFOUT BOE

applications.

8F PEFS B DVTUPNJ[F
GPS TBMFT QFSTPOOFI-
PDDVQBUJPOBM HSPV
JOTUBMMFST QMBOO
CVIMEFST #FTJEFT
BUUBDI HSFBU JNQPS
IBOET PO QSBDUJDF
FTQFDJBMMZ FRVJIQQ
USBJOJOH 5IFZ BSF
TINVMUBOFPVT USBJ

{QFSTPOT VOEFS J
DPOEJUJPOT 8F XPSL UPHFUIFS
DMPTFMZ XJUI PVS TBMFT QFSTPOOFM
XIFO TFMFDUJOH USBJOFST G5IFSF BSF
CBTJD BEWBODFE BOE NBTUFS
DPVSTFT XIJDI BSF BMM TUSVDUVSFE
JO B DPPSEJOBUFE GBTIJPO

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

11 Water Treatment

111 Overview

4JODF UIF MBUF nT UIF XBUFS USFBUNFOU CVTJOFTT IBT CFFO DPOUJOVPVTMZ HS
TDBSDF DPVOUSJFT JU JT FWFO SFHBSEFE UP CF UIF NPTU JOWFTUNFOU JOUFOTJW
JOEVTUSZ TFDUPS GPS UIF OFYU EFDBEFT %FQFOEJOH PO UIF BQQMJDBUJPO BSFB
UP GBDF EJEFSFOU DIBMMFOHFT JO XBUFS USFBUNFOU QSPDFTTFT SBOHJOH GSPN 1
RVBMJUZ VQ UP QSPWJEJOH SFMJBCMF NFBTVSFNFOUT UP NFFU TUSJOHFOU SFHVME
4ZTUFNT TUFQT VQ UIFTF DIBMMFOHFT XJUI B DPNQSFIFOTJWF TZTUFN PEFSJOH PG
WBMWFT BOE UIF JEFBM KPJOUJOH UFDIOPMPHZ BT XFMM BT BO PQUJIJNBMMZ BEBQUT

DPNQPOFOUT GPS BVUPNBUJPO UFDIOPMPHZ

il
H'?-f’-’"ﬂﬁix,_
g RIS
P i g S i day ;,iff“'lh-; S

> 4 S S -
C L0~ " W ’w

Drinking water Industrial process water
e
t Tyl
. E
| " g e & A ==
""‘_;;‘:ﬂ-/ Y Ly —M
o :/ d: .._:_::1::" .
i c d P ‘_-:-f‘
=

Industrial waste water Municipal waste water
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Drinking water

1SPEVDJOH ESJOLJOH XBUFS JT B EFNBOEJOH DIBMMFOHF XI1JDI SFRVJSFT UIF SJHIL
UIF TDFOFT %FQFOEJOH PO UIF BQQMJDBUJPO BSFB UIF DIPJDF PG QMBTUJD NBUF
BOE IUUJOHT JT FTTFOUJBM GPS B MPOH MBTUJOH TZTUFN 8JUIl UIF IJHI RVBMJUZ C
("{1JQJOH 4ZTUFNT UIF PQUJNBM DPNQBUJCIJMJUZ PG BMM DPNQPOFOUT JT XBSSBOL

Industrial process water

)JHI XBUFS RVBMJUZ JO UFSNT PG QVSJUZ GPS TUFBN CPIJMFST DPPMJOH TZTUFENT
QSPDFTTFT JT UIF LFZ SFRVJSFNFOU GPS JOEVTUSZ UPEBZ "WPJEJOH BOZ GPSN PG
TDBMJOH BOE DPSSPTJPO JT BDIJFWFE UISPVHI UFDIOPMPHJFT BT JPO FYDIBOHJOH
SFWFSTF PTNPTJT BOE FMFDUSP EFJPOJ[BUJPO

Industrial waste water

8BTUF XBUFS USFBUNFOU QMBOUT GPS JOPSHBOJD DBVTUJDT BOE BDJET BSF TNBMI
UIFNTFMWFT $PSSPTJPO SFTJTUBODF BOE TUBE TBGFUZ BSF UIF UPQ QSJPSJUZ JTT
XBTUF DPOUBJOJOH MJOFT ('{1JQJOH 4ZTUFNTnNn QIIJMPTPQIZ GPS TBGF USBOTQPSU
NFFUT UIFTF BEWBODFE QSPDFTT OFFET

Municipal waste water

4USJOHFOU SFHVMBUJPOT BOE CJOEJOH MBXT EFNBOE TUBUF PG UIF BSU UFDIOPMF
QMBOUT UPEBZ .FNCSBOF UFDIOPMPHJFT DIFNJDBM EPTJOH TZTUFNT BOE QPMZNF.
VOJUT BSF POMZ TPNF PG UIF FYBNQMFT UIBU SFRVJSF FIDJFOU BOE TBGF QJQJOH °

11.2 Leading Systems (Samples)

ecoFIT and ELGEF PVC-U PROGEF Standard  CONTAIN-IT Plus
E r E N N E r E N N
1/ r 1/ 1/ r 1/
«<$ UP <$ «<$ UP <$ <$ UP <$ <$ UP <$
Automation

Measurement — Control — Actuation

BDD UP QSJNBSZ QJQF NBUFSJBM
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1.2 Chemical Process Industry

1.2.1 Overview

$IFNJDBM BOE 1SPDFTT *OEVTUSZ FODPNQBTTFT BMM UIF JOEVTUSJBM BDUJWJUJFT
FYuUsSsBbuJrPO PG OBUVSBM SFTPVSDFT BOE UIFJS USBOTGPSNBUJPO JOUP CBTJD DIF
TQFDJBMUJFT &BDI DIFNJDBM IBT B EJTUJODUJWF WBMVF DIBJO XIFSF DBSFGVM NE
DPNQPOFOUT TFMFDUJPO JT B NBOEBUPSZ SFRVJTJUF GPS QMBOOFST EFTJHOFST E
5IF{IBSTI FOWJSPONFOU JO NPTU PG UIF JOEVTUSJBM QMBOUT UIF TUSJWF GPS FID
SFTQPOTJCMF DBSF QPMJDJFT GPS DIFNJDBM IBOEMJOH ESJWF IJHI EFNBOET PO Q.
SFHBSE UP IFBMUI BOE TBGFUZ FOWJSPONFOUBM TUBOEBSET DPNQMJBODF SFMJB(
NBJOUFOBODF

Chemicals extraction from natural resources

Mining and minerals processing

.JOJOH BOE NJOFSBM QSPDFTTJOH JOEVTUSZ BSF BNPOH UIF NPTU JOUFOTJWF VTEF¢
DIFNJDBMT JO IBSTI FOWJSPONFOU BOE XJUl EFNBOEJOH UBTLT GPS JOTUBMMBUJP
SFTJTUBODF UP DPSSPTJPO ('{1JQJOH 4ZTUFNT QSPEVDUT BSF VTFE JO UIF NJOFT "
TFWFSBM QSPDFTT TUFQT GSPN PSF CFOFIDJBUJPO UP IZESPNFUBMMVSHZ

Oil and gas industry

8BUFS DZDMF JO PJM BOE HBT JOEVTUSZ JT DPNQMFY BOE EFNBOEJOH B NVMUJUVE
BEEJUJWFT BSF VTFE UP FOIBODF QSPDFTT QFSGPSNBODF BOE JODSFBTF UIF FIDJF
USFBUNFOU PQFSBUJPOT &WPMWJOH GSPOUJFST JO PETIPSF BOE IZESBVMJD GSBD
VODPOWFOUJPOBM SFTPVSDFT BSF NPSF BOE NPSF XFMDPNJOH (' QMBTUJD QJQJOH
MIJHIUXFJHIU NPEVMBSJUZ PG JOTUBMMBUJPO BOE MPOH MBTUJOH MJGF JO BHHSFT

Chemicals production and distribution

Petrochemicals

1FUSPDIFNJDBMT BSF UIF CVIJMEJOH CMPDLT GPS NPTU PG UIF PCKFDUT TVSSPVOEJ
BOE UIFJS WBMVF DIBJO JT HSPXJOH XJUI OFX JOTUBMMBUJPOT BDDPSEJOH UP UIF
PG MJGF JO FNFSHJOH FDPOPNJFT BOE VSCBOJ[BUJPO NFHBUSFOE OMFIO BSPNBUJ
HBT QSPDFTTJOH JOEVTUSJBM QMBOUT IBWF IJHI DPNQMFYJUZ iPX TDIFNFT GPS XB|
VTFE BT QSPDFTT BEEJUJWFT PS DBUBMZTUT BOE JO TFWFSBM DIFNJDBM JOKFDUJP

Fertilizers

-JLF QFUSPDIFNJDBMT GFSUJMJ[FS QMBOUT QMBZ B LFZ SPMF JO UIF HMPCBM DIFN
UIF BHSP JOEVTUSJBM OFFE GPS JOUFOTJWF GPPE QSPEVDUJPO BOE CFJOH BO FYD
BNNPOJB HBT NPOFUJ[BUJPO JOUP OJUSPHFO CBTFE GFSUJMJ[FST 'FSUJMJ[FS QMB!

JO UIF WBMVF DIBJO PG UIF NPTU VTFE NJOFSBM BDJET XPSMEXJEF JO UIF JOEVTUS
BDJE BOE QIPTQIPSJD BDJE
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.BSLFU 4FHNFOUT

Chlor-alkali

$IMPS BMLBMJ QMBOUT BSF UIF CBDLCPOF PG UIF CBTJD JOEVTUSJBM JOPSHBOJD D
QJQJOH TPMVUJPOT IOE UIFJS JEFBM BSFB PG BQQMJDBUJPO JO UIF EVBM MBNJOBU
FMFDUSPMZTJT XIJMF EPXOTUSFBN UIF DIMPSJOF USFF BOE UIF JOIOJUF DBVTUJD -
VTBHFT PEFS UIF QFSGFDU FOWJSPONFOU GPS UIFSNPQMBTUJD JOTUBMMBUJPOT XJ
&MFDUSP DIMPSJOBUJPO BOE XBUFS EJTJOGFDUJPO BSF JODSFBTJOH QSBDUJDFT X
4ZTUFNT PEFS LFZ DPNQPOFOUT GPS UIF TLJE MPX XFJHIU BOE UPQ RVBMJUZ JOTU

Basic inorganic chemicals, specialty chemicals, bio-chemicals

8IFUIFS UIFSF BSF CBTJD TVCTUBODFT MJLF UJUBOJVN EJPYJEF PS CSPNJOF QJHNF
GPS QIBSNBDFVUJDBMT BEIFTIJWFT PS DIFNJDBMT GPS XBUFS USFBUNFOU PS FMFD!
("{1JQJOH 4ZTUFNT QSPEVDUT BSF FNQMPZFE OFBSMZ BU BMM QSPDFTT TUBHFT 5IF
BT JO UIF USBEJUJPOBM DIFNJDBM QSPDFTTJOH JT JODSFBTJOHMZ CFJOH SFQMJDB
PG UIF CJP DIFNJDBMT XIFSF JOPSHBOJD DIFNJDBMT QMBZ B EJTUJODUJWF SPMF B
PS DBUBMZTUT

Chemicals used in manufacturing and process industries

Steel mills and metal industry

.FUBMMJD NBUFSJBMT BSF UIF CBDLCPOF PG JOGSBTUSVDUVSF DPOTUSVDUJPO BOE
NBKPSJUZ PG UIF FOHJOFFSFE QSPEVDUT PG JOEVTUSZ BOE FWFSZEBZ MJGF 4UFFN
NFUBM QSPDFTTJOH QMBOUT GPS PQFSBUJPOT PG TNFMUJOH SFIOJOH SFDZDMJOH
BHHSFTTJWF BDJET BOE BMLBMJT FTQFDJBMMZ JO UIF QJDLMJOH QSPDFTT *O UIJT
QJQJOH TZTUFNT QMBZ B LFZ SPMF GPS FYBNQMF JO UIF FYIBVTU HBTFT TDSVCCJO

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

%SIWFO QSIJNBSIJMZ CZ USBOTQPSUBUJPO JOEVTUSZ BOE IPVTFIPME BQQMJBODFT
UIF NFUBMT JT B XJEFTQSFBE JOEVTUSJBM QSBDUJDF JODMVEJOH EFNBOEJOH IOF
FMFDUSPDIFNJDBM BQQMJDBUJPOT TVDI JO DBTF PG HBMWBOJ[BUJPO PG GBTIJPO B
XBUDIFT USFBUNFOU PG TUFFM UZSF DPSE FUDIJOH PG TVSGBDFT GPS FMFDUSPOJ
DPNQPOFOUT 1SFQBSBUJPO PG NFUBM TVSGBDFT GPS QBJOUJOH JOWPMWFT IJHI D
EJQQJOH USFBUNFOU TUBHFT XIFSF UIF FYDFMMFOU NBUFSJBM QVSJUZ BOE MFBDI
("{1JQJOH 4ZTUFNT DPNQPOFOUT BSF QSPWFO CFOFIUT

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

(MPCBMJ[BUJPO BOE VSCBOJ[BUJPO ESIJWFO JODSFBTJOH TUBOEBSET PG MJGF QMB
NBOVGBDUVSJOH JOEVTUSJFT GPS TFWFSBM QSPEVDUT XJUI DIBMMFOHJOH RVBMJL
SFRVIJSFNFOUT BOE XJUIJO TUSJDU SFHVMBUJPOT GPS FOWJSPONFOUBM DPNQMJBO

TBGFUZ )JHI RVBMJUZ DPNQPOFOUT EVSBCMF NBUFSJBMT QSFDJTF QSPDFTT DPOL
("{1JQJOH 4ZTUFNT JO B NVMUJUVEF PG BQQMJDBUJPOT JOWPMWJOH DIFNJDBMT

1.2.2 Leading Systems (Samples)

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

E rE NN E r E NN E r E NN E r E NN E rE NN E r E NN

1/ r 1/ 1/ r 1/ 1/ r 1/ 1/ r 1/ 1/ r 1/
«<$ UP <$ «<$ UP <$ «<$ UP <$ <$ UP <$ <$ UP <$ «<$ UP «<$
Automation

Measurement — Control — Actuation
BDD UP QSJNBSZ QJQF NBUFSJBM
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1.3 Microelectronics

1.3.1 Overview

"U ("{1JQJOH 4ZTUFNT XF SFBMJ[F UIBU ZPVS IJHI UFDI QSPEVDUJPO QMBOUT SVOOJ
EFQFOEBCMF TBGF QJQJOH TZTUFNT UIBU DBO DPOTJTUFOUMZ EFMJWFS DSJUJDBM
must.

"WPJEJOH VOOFDFTTBSZ TIVUEPXOT JT B DPNNPO HPBM UIBU XF TIBSF 0VS TVQQMZ
QMBTUJD QJQJOH TZTUFN QSPEVDUT BOE KPJOUJOH UFDIOPMPHJFT DPVQMFE XJUI F
LOPXMFEHFBCMF FOHJOFFSJOH TUBE IBT LFQU GBDUPSJFT MJLF ZPVS PXO SVOOJOF
UXP EFDBEFT %VSJOH UIJT UIJNF FOE VTFST MJLF ZPVSTFMG IBWF TFFO UIF BEEFE
QJQJOH TZTUFNT BOE SFQMBDFE PUIFS NBUFSJBMT UP BDIJFWF TBGFUZ RVBMJUZ B

Semiconductor Photovoltaic

TFT/HB-LED Storage media

Semiconductor

JJHIMZ TQFDJBMJ[FE GBDJMJUJFT IBOEMF UIF DPNQMFYJUZ BOE TFOTJUJWFOFTT PG
QSPEVDUT JO UIF TFNJDPOEVDUPS XBGFS QSPEVDUJPO JOEVTUSZ CZ PQFSBUJOH JC(
DMFBO SPPN FOWJSPONFOUT ('{1JQJOH 4ZTUFNT PEFST B QPSUGPMJP PG IJHI QVSJ
GPS UIF TBGF BOE SFMJBCMF DPOWFZBODF PG DSJUJDBM QSPDFTTJOH IVJET UP BOI
QSPDFTTJOH FRVIJQNFOU JOTUBMMFE PO QSPEVDUJPO IPPS

Photovoltaic

)JJHI EFNBOET SFHBSEJOH QVSJUZ TBGFUZ BOE RVBMJUZ DIBSBDUFSJ[F QSPEVDUJP
QIPUPWPMUBJD TZTUFNT 3FMJBCMF DPOWFZBODF PG NFEJB VOEFS DMFBO DPOEJUJ
BOE BQQSPQSJBUFMZ DPOUSPMMFE 8IFUIFS JU JT QSPDFTT UFDIOPMPHZ PS UIF QS
("{1JQJOH 4ZTUFNT QSPEVDU QPSUGPMJP DPWFST BMM IJHI FOE XBUFS BQQMJDBUJF
industry.
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TFT/HB-LED

5lF NBOVGBDUVSJOH PG 5'5 -&% UFDIOPMPHIJFT JT TUSVDUVSFE JO XBGFS DMFBOJO
TUFQT QBUUFSOJOH BOE FUDIJOH NBQQFE JO UZQJDBM BQQMJIJDBUJPOT TVDI BT OF
DIFNJDBM EJTUSJCVUJPO BT XFMM QSPDFTT DPPMJOH XBUFS GPS UPPMT ('{1JQJOH
SJHIU TPMVUJPO BDDPSEJOH UP QSPDFTT SFRVIJSFNFOUT UFNQFSBUVSF DPOEJUJP
DPODFOUSBUJPOT

Storage media

4JODF NFNPSZ DBQBDJUZ QFS GPPUQSJOU JT DPOUJOVPVTMZ JODSFBTJOH QSPEVD
NFNPSZ EFWJIDFT TIPXJOH BMTP BO JODSFBTFE EFNBOET GPS QVSF BOE IJHI QVSJU.
DPOTUSVDUJPOT GPS UIFJS GBDIJMJUJFT JO WBSJPVT BQQMJDBUJPOT

Applications

e 1SPDFTT 7BDVVN 4P M\

« $.1 A4MVSSZ QSPDFTT

- 618 )PU 618

e« $IFNJDBM EJTUSJCVUJIP
$POWFZBODF

e« 1SPDFTT DPPMJOH XBUF

e 4QFDJBMUZ XBTUF

e« *OEVTUSJBM HSBEF XBU

* %* XBUFS 4QFDJIFE XB

e« 8FU CFODI QSPDFTT UPF
0&.

1.3.2 Leading Systems (Samples)
PROGEF CONTAIN-IT Plus  SYGEF PVC-U PVC-C ecoFIT and ELGEF

E r E NN E r E NN E r E NN E r E NN E r E NN E r E NN
1/ r 1/ 1/ r 1/ 1/ r 1/ 1/ r 1/ 1/ r 1/
«<$ UP <$ «<$ UP «<$ «<$ UP «<$ <$ UP <$ «<$ UP <$ «<$ UP <$
"VUPNBUJPO
.FBTVSFNFOU r $POUSPM r "DUVBUJPO

BDD UP QSJIJNBSZ QJQF NBUFSJBM
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1.4 Cooling

1.41 Overview

(' 1JQJOH 4ZTUFNT PEFST BQQMJDBUJPO PSJFOUBUFE WBMVF BEEJOH TZTUFN TPMYV
USBOTQPSU PG DIJMMFE XBUFS BU «<$ JO BJS DPOEJUJPOJOH QMBOUT JOEVTUS.
<$ BOE IFBU QVNQ DPNCJOFE DPPMJOH r IFBUJOH JOTUBMMBUJPOT BT XFMM BT
TBWJOH USBOTQPSU PG TFDPOEBSZ SFGSJHFSBOUT JO SFGSJHFSBUJPO QMBOUT GI
4VQFSNBSLFUT $PME 4UPSFT 'PPE BOE #FWFSBHF QSPEVDUJPO GBDUPSJFT

&OWISPONFOUBM SFHVMBUJPOT XPSMEXJEF BSF SFTUSJDUJOH UIF VTF PG I1JHI (81

1PUFOUJBM SFGSJHFSBOU HBTFT UIJT JT ESJWJOH UIF $PPMJOH NBSLFU UPXBSET

JOEJSFDU PS TFDPOEBSZ TZTUFNT UP SFEVDF UIF BNPVOU BOE MFBLBHFT PG NBO N
HBTFT &IDJFOU FDPOPNJDBM USBOTGFS PG UIF IFBU MPBE JO UIF TFDPOEBSZ QJQ.
JNQPSUBODF UP UIF FIDJFODZ PG UIF DPNQMFUF QMBOU

(' 1JQJOH 4ZTUFNT PEFST B SBOHF PG SFBM WBMVF BEEJOH TZTUFNT GPS BMM UZQF
BMM PEFSJOH DPSSPTJPO SFTJTUBODF PQUJNVN FIDJFODZ UIBOLT UP GBDUPSZ
JOTVMBUJPO BOE TINQMF UJNF TBWJOH JOTUBMMBUJPO PO TJUF 'SFPO GSFF BOE N\
FYQFDUFE MJGF TQBO

Cold stores

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

Cooling media >0 °C /32 °F

Air Conditioning

$IJMMFE XBUFS «<$ BJS DPOEJUJPOJOH QMBOUT BSF DPNNPO GPS MBSHFS DPPMJ
JOTUBMMBUJPOT DFOUSBMJ[FE DPME XBUFS MPPQT PEFS FIDJFODZ BOE IFYJCMF G
FOE VTFS BMJLF ('{1JQJOH 4ZTUFNT PEFST XJUIJO JUT TZTUFENT BMTP UIF OFDFTTB
BOE ISF XBMM QFOFUSBUJPO TPMVUJPOT OFDFTTBSZ GPS TVDI JOTUBMMBUJPOT
Industrial Cooling Water

"MM JOEVTUSJBM QMBOUT SFRVJSF DPPMJOH XBUFS CPUI XJUIJO UIF GBDUPSZ JUTF
NBDIJOFSZ BOE BMTP GPS FYUFSOBM ESZ DPPMFS SFTQFDUJWFMZ DPPMJOH UPXFS
4ZTUFNT PEFS BMM EFDJTJPO NBLFST SFBM BEEFE WBMVF GPS TVvDI JOTUBMMBUJPO
FIDJFODZ BOE SFBM UJNF TBWJOHT DPNQBSFE XJUI USBEJUJPOBM TPMVUJPOT
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Data Centers

"MM TFDUPST GSPN CBOLT UP VOJWFSTJUJFT JOTVSBODF DPNQBOJFT UP DPNNVOJD
SFRVJSF DFOUSBMJ[FE TFSWFS TUPSBHF PG DSJUJDBM JOGPSNBUJPO "O FEFDUJWF

JT B XBUFS MPPQ BTTPDJBUFE XJUI B OPO DPSSPEJOH OPO TDBMJOH QSFTTVSF CF
piping system.

Cooling media < 0°C /32 °F

Commercial refrigeration

4VQFSNBSLFUT BOE HSPDFSJFT TUPSFT NFEJVN UFNQFSBUVSF GPS GSFTI GPPET T\
BOE EBJSZ QSPEVDUT BOE MPX UFNQFSBUVSF GPS GSP[FO HPPET 4FDPOEBSZ SFG:
VTJOH HMZDPM BOE TBMU TPMVUJPOT SFRVJSF TNPPUI OPO DPSSPEJOH OPO ESJQ
GPS BO FIDJFOU USBOTQPSU PG DPPMJOH DBQBDJUZ LFFQJOH B MPX DBSCPO GPPU

Cold stores

1SFTFSWJOH GSVJUT PS WFHFUBCMFT BGUFS IBSWFTU PS TUPSJOH EBJSZ NFBU BO
JOTUBMMBUJPOT SFRVJSF FIDJFOU MPOH MBTUJOH BOE NBJOUFOBODF GSFF DPPMJ
MPPQT VTJOH QSF JOTVMBUFE QMBTUJD QJQJOH TZTUFNT QSPWJEF UIF SFRVJSFE B
BOE IVNJEJUZ DPOUSPM XJUI ZFBST DPSSPTJPO SFTJTUBOU MJGF TQBO

Food and Beverage Production

'SPN SFBEZ NBEF NFBM QSPEVDUJPO GBDUPSJFT UP EBJSJFT TMBVHIUFS IPVTFT B
QSPEVDUJPO UP DBSCPOBUFE ESJOLT BMM GPSNT PG GPPE BOE CFWFSBHF QSPEVI
B SFMJBCMF FIDJFOU DPPMJOH QMBOU 5IF TBGFUZ PG UIF XPSLFST IZHJFOF SFRVJ
FIDJFODZ BSF UIF NBJO ESJWFST XIFO EFTJHOJOH UIF DPPMJOH QMBOU -PX QSFTT)\
TPMVUJPO TFDPOEBSZ DJSDVJUT XJUl QSF JOTVMBUFE QMBTUJD QJQF PEFS B TJNQI
TUBUF PG UIF BSU TPMVUJPO GPS JOEJSFDU SFGSJHFSBUJPO JOTUBMMBUJPOT

Applications

Air Conditioning Industrial Data Centers Commercial Cold Stores Industrial
+6/+12°C Cooling Water Refrigeration Refrigeration

jafﬂ F

1.4.2 Leading Systems (Samples)

COOL-FIT ABS COOL-FIT ABS PlusCOOL-FIT 2.0 COOL-FIT 4.0 iFIT ecoFIT and ELGEF
(pre-insulated) (pre-insulated) (pre-insulated)
I i
| B
2 4
-
E r E NN E r E NN E r E NN E r E NN E E NN E rE N N
1/ 1/ 1/ 1/ 1/ 1/ r 1/
E r E NN E r E N N
1/ 1/
«<$ UP «$ «<$ UP «<$ «<$ UP <$ «<$ UP «<$ <$ UP «$ <$ UP <$
Automation

Measurement — Control — Actuation
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1.5 Energy

1.5.1 Overview

*O UIF HSPXJOH TFOTF PG TVTUBJOBCJMJUZ QSPGPVOE DIBOHFT BSF CFHJOOJOH U
FOFSHZ JT QSPEVDFE EFMJWFSFE BOE VTFE ('{1JQJOH 4ZTUFNT QSPWJEFT JOUFMN
SFTJTUBOU QMBTUJD TPMVUJPOT GPS TVDDFTTGVMMZ NBOBHJOH IJHIMZ TQFDJBMJ][
BQQMJIDBUJPOT JO UPEBZmT BOE UPNPSSPXmT FOFSHZ QPXFS HFOFSBUJPO

$PSSPTIJPO JT UIF CIJHHFTU DPOUSJCVUPS UP QJQJOH TZTUFN GBJMVSFT JO B QPXF
NJOE UIF HPBM JT UP SFQMBDF NFUBM QJQJOH XJUI UIFSNPQMBTUJD TPMVUJPOT 51
SFTJTUBODF GPS VQ UP ZFBST EFQFOEJOH PO UIF BQQMJDBUJPO

b (] e
1 ; i "‘ -, -
-—-_-‘-__j -_.?4;'. ..?:;. =|L___h- .
fﬁ Lt gk

Conventional power plants Renewable energies
e 1 g ‘ &OFSHZ QSPEVDUJPO JODMVEF DPBM HBT O
3 A | ; XBTUF UP FOFSHZ CJPHBT CJPNBTT BMHBF
\ \ ‘/‘4"'! DBSCPO DBQUVSF UP OBNF TPNF FYBNQMFT
S | il

Pioneering green solutions

Conventional Power Plants

$POWFOUJPOBM QPXFS HFOFSBUJPO VTJOH GPTTJM GVFMT PS OVDMFBS TPVSDFT U
IBT B MBSHF XPSMEXJEF NBSLFU TIBSF BOE JT FYUFOEFE CZ JOOPWBUJWF OFX EFW
TPMVUJPOT GPS DPPMJOH XBTUF BOE DIFNJDBM MJOFT BSF NBYJNJ[JOH TBGFUZ BO

Renewable Energies

(FOFSBUJOH FOFSHZ CZ NFBOT PG SFOFXBCMF OBUVSBM SFTPVSDFT JT B EZOBNJD 7
HSPXUIl SBUFT DPOUSJCVUJOH UP TVTUBJOBCMF FOFSHZ QSPEVDUJPO GPS UIF GVU
DPPMJOH PS DPOUBJONFOU TZTUFN TPMVUJPOT GSPN ('{1JQJOH 4ZTUFNT JO XBUFS

USFBUNFOU SFEVDFT FOFSHZ DPTUT BOE QPUFOUJBM FOWJSPONFOUBM FEFDUT PG

TBGFUZ PO TJUF BU UIF TBNF UJNF

Pioneering Green Solutions

5lF EFWFMPQNFOU PG JOOPWBUJWF HSFFO UFDIOPMPHJFT GPS UIF JOUFMMJHFOU V
TPVSDFT PG FOFSHZ JT B IJHIMZ QSPNJTJOH NBSLFU PG UIF GVUVSF 1SPWJEJOH TU
QSPEVDUT BOE UFDIOPMPHJFT JO XBUFS BOE DIFNJDBM NFEJB DPOWFZBODF ('{1JQ.
PEFST DPTU FIDJFOU TPMVUJPOT UIBU NFFU IJHIFTU IFBMUI TBGFUZ BOE FOWJSPOI
ments.
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Corrosion free piping systems for water and chemical applications in power

generation
Industrial Chemical Water Intake Flue Gas Water Gas Fire
Cooling Water  Conveyance Lines Desulfurization  Distribution Distribution 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 PVC-U PVC-C PROGEF CONTAIN-IT Plus
ELGEF

E r E NNE r E NNE r E NNE r E N NE r E N N
1/ r 1/ 1/ r 1/ 1/ r 1/ 1/ r 1/
«<$ UP «<&$ UP <$ «<$ UP <$

«<$ UP «<$ <«<$ UP <3

Automation
Measurement — Control — Actuation

BDD UP QSJNBSZ QJQF NBUFSJBM
"45 WFSTBMMBIMBCMF
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1.6 Marine

1.6.1 Overview

41JQT BOE QMBUGPSNT BSF FYQPTFE UP UIF GPSDFT PG OBUVSF 8JOE SBJO BOE TE
IBSTI PO TUSVDUVSF IVMMT IPVTJOH BOE TVQQMZ MJOFT 1SFWFOUJOH DPSSPTJPC
IFSF UIBO BOZXIFSF FMTF 8JUI ('{1JQJOH 4ZTUFNT QSPEVDUT DPSSPTJPO JT OP MP
51F QMBTUJD QJQJOH TZTUFNT SFEVDF NBJOUFOBODF UJNF BOE JODSFBTF QSPEVDU

IMBTUJD QJQJOH TZTUFNT XFJHIU BQQSPY UJNF MFTT UIBO NFUBM 6TJOH QMBTU.
DPOUSJCVUF UP B MPXFS DBSCPO GPPUQSJOU PG UIF UPUBM JOTUBMMBUJPO

('{1JQJOH 4ZTUFNT PEFST *.0 DPNQMJBOU BOE GVMMZ BQQSPWFE QJQJOH TZTUFNT
BQQMJDBUJPOT QFSGFDUMZ TVJUBCMF GPS OFX CVJME BOE SFUSPIU

S e

Lol Ly
L TR

ko o

Cruisers Ferries

O shore Commercial vessels

Cruise / ferries

$SVITFT BOE GFSSJFT BSF iPBUJOH DJUJFT XIJDI OFFE TBGF DPOWFZBODF PG ESJO
CMBDL XBUFS UPHFUIFS XJUI IJHI RVBMJUZ XBUFS USFBUNFOU (BMMFZ BOE MBVOES?
SFRVJSJOH DPSSPTJPO SFTJTUBOU BOE SFMJBCMF NBUFSJBM "JS DPOEJUJPOJOH II
POCPBSE DPNGPSU 1SF JOTVMBUFE QJQJOH DBO BMTP FOTVSF IJHIFS UIFSNBM FIiD.

O shore

'"MPUFMT BDDPNNPEBUJPOT BOE MJWJOH CBSHFT OFFE IJHIFS MJGF TUBOEBSE POC
BOEPMBUESTUSJGBWEPLD I NBFOBUFNJBEB™U SJ 8 S®BB 0 J DB/ARFEDSUMZE
JOUFSOBMMZ BOE FYUFSOBMMZ CZ DPSSPTJPO BOE JODSVTUBUJPO
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Commercial vessels

$PNNFSDJBM WFTTFM [FFUT PG MBSHF EJNFOTJPOT EPNJOBUF UPEBZmT XPSMEXJEF
51JT USFOE JT BDDPNQBOJFE CZ SJTJOH FOWJSPONFOUBM SFRVJSFNFOUT BOE TUBC
QPMMVUJPO SFTYVMUJOH GSPN UIF FYQBOEFE USBEF BOE USBWFM $PNNFSDJBM WF
MJHIUFS BOE DPSSPTJPO SFTJTUBOU TPMVUJPOT PO CBMMBTU QJQJOH TZTUFN XBU
BOE HBT TDSVCCFS FIVFOUT

("{1JQJOH 4ZTUFNT TVQQPSUT UIF JOEVTUSZ UP GBDF UIFTF UFDIOJDBM PQFSBUJPC
FOWJSPONFOUBM DIBMMFOHFT 5IF DPSSPTJPO BCSBTJPO BOE DIFNJDBM SFTJTUBO
JEFBMMZ BEBQUFE UP UIF FYUSFNF DPOEJUJPOT PO UIF IJHI TFB PEFSJOH PVUTUBC
BOE B MPOH TZTUFN MJGF DZDMF

Applications

Description
Ballast Water Treatment
Ballast System
JPU  $®BIEFS
(SFZ BOE&BWHETSL41JQT
Water Treatment
A$ $PPMJOH
$PNQSFTTFE "JS
AJS $SMFBOJOH (BT 4DS
WBUBBONFOUJOH

1.6.2 Leading Systems (Samples)

INSTAFLEX JRG SANIPEX MT SeaDrain PVC-U PVC-C ecoFIT and ELGEF
ek t“? EJM g FY
ﬁ» g -
E r r " r o04DIFEVMEF r E E r E
1/ 1/ 1/ r 1/ 1/ r 1/ 1/ r 1/
«<$ UP <$ <$ UP <$ <$ UP «<$ <«$ UP <$ <$ UP <$ <$ UP «$
Automation

Measurement — Control — Actuation
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1.7 Water Utilities

1.71 Overview

YZHJFOJD ESJOLJOH XBUFS QVSF JO UBTUF TNFMM BOE BQQFBSBODF JT POF PG UII
SFRVJSFNFOUT 5IF EFNBOE GPS B TFDVSF TVQQMZ PG DMFBO XBUFS JT JODSFBTJO
UIF GVMM TQFDUSVN PG XBUFS TVQQMZ ('{1JQJOH 4ZTUFNT IBT B WBSJFUZ PG JOOF
BOE TQFDJBMJ[FE QSPEVDUT EFTJHOFE TQFDJIDBMMZ GPS UIF XBUFS EJTUSJCVUJP
LOPX IPX BOE FYQFSUJTF GPS BMM XBUFS EJTUSJCVUJPO BQQMJDBUJPOT IEFMQT 10
GPS ZPVS BQQMJDBUJPO

Water transportation lines

8IFO USBOTQPSUJOH XBUFS B TBGF BOE SFMJBCMF DPOOFDUJPO JT UIF LFZ TVDDFT
TBNF UJNF JU DBO CF B DIBMMFOHJOH UBTL FTQFDJBMMZ BU MBSHF EJNFOTJPOT (
VOEFSTUBOET UIF OFFE GPS QSPQFS UPPMJOH I1JHI QFSGPSNBODF KPJOUJOH UFDIC
DPOOFDUJPO QBSUT BT XFMM BT FYQFSU TVQQPSU PO TJUF

Water distribution lines

'PS UIF SFMJBCMF FDPOPNJDBM BOE TVTUBJOBCMF XBUFS EJTUSJCVUJPO JU JT FTT
DPNQPOFOUT MJLF QJQF IUUJOHT BOE WBMWFT BSF DPOOFDUFE TBGF BOE SFMJBCI
PEFST B DPNQSFIFOTJWF SBOHF PG KPJOUJOH UFDIOPMPHJFT 5IF FMFDUSP GVTJPC
FOTVSFT B NBUFSJBM IPNPHFOFPVT DPOOFDUJPO PG QJQF BOE IUUJOH UIBU DPOUS
OFUXPSL 8JUI UIF .6-5* +0*/5 TZTUFN BMM LJOET PG NBUFSJBMT DBO CF DPOOFDUF
TBGF BOE TINQMF XBZ

Water service lines and house connections

*O UIF MBTU TUBHF PG UIF XBUFS HSJE TFSWJDF MJOFT CSJOH XBUFS UP UIF NFUF!
BOE NBUFSJBM IPNPHFOFPVT KPJOUJOH UFDIOPMPHJFT BNPOHTU NBOZ PUIFS QPTJ
DIBSBDUFSJTUJDT 1& JT UPEBZnT NBJO VTFE NBUFSJBM GPS OFX JOTUBMMBUJPOT

&-(& 1MVT FMFDUSP GVTJPO TZTUFN BO BQQSPQSJBUF TPMVUJPO DBO CF GPVOE GF
&BD| JOEJWJEVBM &-(&' IUUJOH BOE TBEEMF JT NBEF UP NBUDI BOE XIFO QVU UPHF!
SFMJBCMF MFBL QSPPG DPOOFDUJPOT .BOZ EJEFSFOU DPNCJOBUJPOT DBO CF EFW.
QSPEVDUT "MTP 1& WBMWFT XJMM DPOUSJCVUF UP B SFMJBCMF BOE TBGF OFUXPSL
&-(&'{1IMVT TZTUFN

Pressure sewage lines

3BUIFS UIBO HSBWJUZ UIF QSFTTVSF TFXBHF TZTUFN JT VTJOH QVNQT UP NPWF UIF
BMPOH UP UIF XBTUF XBUFS USFBUNFOU QMBOU 1SFTTVSF TFEXBHF TZTUFNT BSF VT
TNBMMFS EJBNFUFS QJQF UIBU BSF MFTT FYQFOTJWF BOE FBTJFS UP JOTUBMM $IPI
("{1&{TZTUFN B SFMJBCMF OFUXPSL GPS ZFBST DBO CF CVvJMU
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Irrigation

"HSPXJOH XPSME QPQVMBUJPO BOE UIF DIBOHJOH DMIJNBUF FOIBODF UIF GPPE BOE
.PSF BOE NPSF GPPE QSPEVDUJPO XJMM CF TFQBSBUFE GSPN UIF MPDBM XFBUIFS C
HMBTT IPVTFT PS EPJOH FYUFOEFE JSSJHBUJP.Gyst€en3SFBTJOH UIF PVUQVU PG GPPE
TINQMF UP JOTUBMM BOE FOTVSJOH B TFDVSF XBUFS EJTUSJCVUJPO PWFS UIF UPUL
CFDPNF BO JNQPSUBOU BUUSJCVUF ('{1JQJOH 4ZTUFNT QSPWJEFT B DPNQSFIFOTJW
GPS JSSJHBUJPO BT XFMM BT PO UIF MPDBM USBJOJOH BOE GBTU EFMIJWFSJFT

1.7.2 Leading Systems (Samples)
ELGEF MULTIJOINT iJOINT Machines Tools

E r E NN 100/ r %/ N Butt fusion E r E NN

E r E NN 1/ E NN r E N N

&MFDUSP GVTJPS) HEB USIEBGBHFR DPVQMJOHT UFRXPUEC B0 UFDIOPMBEE SBOHFE PG
TQJHPU iUUJOHQM'UIESEHNI’MJFS‘IB‘DOFEFEVDFST BOE VEREBRWET NN EJEFSFOU JOTUBMMB

CFOET BOE TFHNFOUFE USBOTIWWIPIDH T UPPMT FOBCMF FBTZ

TJUUJOHT VOJWHSUBRHT Electrofusion JOTUBMMBUJPO BOE ¢
5SBOTGPSNFS |JHI RVBMJUZ KPJOUT
4"

Electrofusion
*OWFSUFS UFDIOPMPHZ
.4"

GF Piping Systems — Industrial Piping Systems — Part 1 (05.19) 2 { {



.BSLFU 4FHNFOUT

1.8 Gas Utilities

1.8.1 Overview

'PS EFDBEFT HBT IBT CFFO EFMIWFSFE UISPVHI B OFUXPSL PG CVSJFE USBOTNJTTJ
EJTUSJCVUJPO QJQF UP IPNFT BOE JOEVTUSJFT UISPVHIPVU UIF XPSME *U IBT HSP.
NPTU EFQFOEBCMF GPSN PG FOFSHZ BOE CFJOH POF PG UIF DMFBOFTU TBGFTU BOI
FOFSIHPA/SDFT

%VSJOH SFDFOU ZFBST UIF HBT TVQQMZ JOEVTUSZ IBT JOWFTUFE HSFBUMZ UP FOTY\
DPOTJTUFOU RVBMJUZ JO UIF PQFSBUJPO BOE NBJOUFOBODF PG HBT TVQQMZ OFUXI
("{1JQIJOH{4ZTUFNT DPOUJOVFT UP QSPWJEF IJHI RVBMJUZ TZTUFNT BOE TFSWJDFT !
NBJOUBJOJOH UIFTF OFUXPSLT UIVT DPOUSJCVUJOH UP UIF USBOTQPSUBUJPO PG H
TFDVSF BOE SFMJBCMF XBZ

L e m"
e N = -\;.%
g L
<, -
R, ¥ o ‘&##*# o
%,;’/ Tl 7 o
lﬁl‘.
/ - a-.«-;:z;-’i: S

Gas transportation lines

8IFO USBOTQPSUJOH HBT B TBGF BOE SFMJBCMF DPOOFDUJPO JT UIF LFZ TVDDFTT
TBNF UJNF JU DBO CF B DIBMMFOHJOH UBTL FTQFDJBMMZ BU MBSHFS EJNFOTJPOT

VOEFSTUBOET UIF OFFE GPS QSPQFS UPPMJOH IJHI QFSGPSNBODF KPJOUJOH UFDIC
DPOOFDUJPO QBSUT BT XFMM BT FYQFSU TVQQPSU PO TJUF

Gas distribution lines

'PS UIF SFMJBCMF FDPOPNJDBM BOE TVTUBJOBCMF HBT EJTUSJCVUJPO JU JT FTTFC
DPNQPOFOUT MJLF QJQF IUUJOHT BOE WBMWFT BSF DPOOFDUFE TBGF BOE SFMJBCI
PEFST B DPNQSFIFOTJWF SBOHF PG KPJOUJOH UFDIOPMPHJFT 5IF FMFDUSP GVTJPC
FOTVSFT B NBUFSJBM IPNPHFOFPVT DPOOFDUJPO PG QJQF BOE IUUJOH UIBU DPOUS
OFUXPSL 8JUI UIF .6-5* +0*/5 TZTUFN BMM LJOET PG NBUFSJBMT DBO CF DPOOFDUF
TBGF BOE TINQMF XBZ

Gas service lines and house connections

*O UIF MBTU TUBHF PG UIF HBT HSJE TFSWJDF MJOFT CSJOH HBT UP UIF NFUFS %V
NBUFSJBM IPNPHFOFPVT KPJOUJOH UFDIOPMPHJFT BNPOHTU NBOZ PUIFS QPTJUJWF
1&{JT UPEBZnT NBJO VTFE NBUFSJBM GPS OFX JOTUBMMBUJPOT 5IBOLT UP UIF NPE)
FMFDUSP GVTJPO TZTUFN BO BQQSPQSJBUF TPMVUJPO DBO CF GPVOE GPS FWFSZ B
JOEJWJEVBM &-(&' ITUUJOH BOE TBEEMF JT NBEF UP NBUDI BOE XIFO QVU UPHFUIFS
SFMJBCMF MFBL QSPPG DPOOFDUJPOT .BOZ EJEFSFOU DPNCJOBUJPOT DBO CF EFW.,
QSPEVDUT "MTP 1& WBMWFT XJMM DPOUSJCVUF UP B SFMJBCMF BOE TBGF OFUXPSL
&-(&'{IMVT TZTUFN
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1.8.2 Leading Systems (Samples)

ELGEF Ventile MULTI/JOINT Machines Tools

= Q *

E r E NN 1/1& CBMM WBMWBI V© WP NN Buttfusion E rE NN

E rE NN 1/E N N E NN r E N N

&MFDUSP GVTJP@sbuéThopihd 8JEF S BROBHFV XJUIl $/$ UFDIOPMBEE §SROHF PG

TQJHPU IUUJOHTBNMRAEFNMFQ UP BDMBNEHRTUSBJOFEP E NN EJEFSFOU JOTUBMMB

CFOET BOE TFHRFOMFE NBJOT VQ UP _ UPPMT FOBCMF FBTZ

TJUUJOHT E {NN Electrofusion JOTUBMMBUJPO BOE ¢
5SBOTGPSNFS |JHI RVBMJUZ KPJOUT
4"

Electrofusion
*OWFSUFS UFDIOPMPHZ
.4"
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1.9 Building Technology

191 Overview

4VvTUBJOBCJMJUZ DPNGPSU BOE IZHJFOF BSF BU UIF UPQ PG UIF XJTI MJTU GPS OF:
SFOPWBUJPO QSPKFDUT &OWJSPONFOU GSJFOEMZ BOE DPTU FIDJFOU QJQJOH TZTL
EJEFSFODF JO UFSNT PG [FSP EFBE MFH OPJTF SFEVDUJPO DPSSPTJPO SFTJTUBOL

1SFGBCSJDBUJPO JT CJH USFOE FWFO JODMVEJOH QSFGBCSJDBUFE CBUISPPN VOJU
UIF PWFSBMM DPOTUSVDUJPO UJNF EVF UP GBDUPSZ QSPDFFEJOHT JO QBSBMMFM B
CBUISPPN TVQQMZ UP UIF TJUF *ODPSQPSBUJOH EFTJHO BOE UIF TVQQMZ PG B iFY.
QMVNCJOH BOE TBOJUBSZ QJQJOH TZTUFN NBLFT BMM UIF EJEFSFODF

Industrial buildings Residential buildings

Hotels

YPUFMT BSF BO PBTJT PG DPNGPSU BOE DBMN (VFTUT FYQFDU ISTU DMBTT TFSWJDI
QFSGFDUMZ GVODUJPOJOH IZHJFOJD BOE FOWJSPONFOU GSJFOEMZ QJQJOH TZTUFN
XBUFS IZHJFOF XJUI B GVMM IZHJFOJD DPODFQU QJQJOH TZTUFNT JO B IPUFM QSPV
BDPVTUJD TPMVUJPOT GPS ESBJOBHF BOE XBUFS TVQQMZ TZTUFNT &OFSHZ TBWJOI
GVSUIFS DPOUSJCVUFT UP B NPSF TVTUBJOBCMF CVJMEJOH DIBOHFPWFS

Hospitals

)PTQJUBMT BOE IFBMUIDBSF GBDJMJUJFT BSF B QMBDF PG IFBMJOH BOE DPOWBMFT|
FOWJSPONFOU XBUFS IZHJFOF JT PG VUNPTU JNQPSUBODF XIFSF OP DPNQSPNJTFT I
5IZVT ESJOLJOH XBUFS JOTUBMMBUJPOT JO IPTQJUBMT NVTU CF DBSFGVMMZ QMBOO
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Commercial and industrial buildings

$PNNFSDJBM BOE JOEVTUSJBM CVIJMEJOHT BT XFMM BT SFTFBSDI GBDIJMJUJFT IBWF
UIFZ BMM OFFE BO FOWJSPONFOU GSJFOEMZ IFBUJOH BOE DPPMJOH TZTUFN BT XFM
MFBL GSFF TVQQMZ PG ESJOLJOH XBUFS TQSJOLMFS XBUFS HBT BOE DPNQSFTTFE

Residential buildings / Green buildings

$PNGPSU IZHJFOF BOE TVTUBJOBCJMJUZ BSF UIF DVSSFOU LFZ USFOET JO NPEFSO
SFOPWBUJPO PS FYUFOTJPO QSPKFDUT POF SFMJFT PO FOWJSPONFOU GSJFOEMZ IF
TZTUFNT EVSBCMF FBTZ IBOEMJOH ESJOLJOH XBUFS JOTUBMMBUJPOT BOE MFBL G
systems.

19.2 Leading Systems (Samples)
iFIT INSTAFLEX JRG SANIPEX JRG SANIPEX MT

=
a3 g
g 2
g% | \fzgj 3ok i
LY T g_’“ = L
E r E NN 1/E r E r E NN 1/E r E NN 1/
«<$ UP <$ «<$ UP <$ «<$ UP <$ «<$ UP <$
AQUASYSTEM (PP-RSilenta Premium iLITE GF Malleable Iron
Fittings
N - | =F8 5@
L O | K Tx B "0
E r E NN 1FE r E N N E r NN 1/ UP JODI 1/
«<$ UP <$ «<$ UP <$ «<$ UP <$ «<$ UP <$

GF Piping Systems — Industrial Piping Systems — Part 1 (05.19) 2 {’{



.BSLFU 4FHNFOUT

1.10 Application-System Overview

2} [}
bz £ 588% - :
5 = s o 1 & ¢ 2 u g £ a
2E Sl 528338620258 sk«
n 2 Z 9 L @ E 5 5 00 % 0 2 00 8% % & 9 2
2888w zEE528 8228850 =
"$ $PPMJOH 9 9 9 9 9 9 9 9
"EWBODFE 8BUFS 1SPDFTTJOH PO 41JQ@T 9
Ballast Water 9 9
#BMMBTU 8BUFS 5SFBUNFO®U PO 41JQT 9 9 9 9
#J P M P HRIBDIBM 9
$IFNJDBM %JTUSJCVUJPO $POVOFZBODF 9 9 9
$PNQSFTIFE 9 9 9 9 9
$PPMJOH 5PXFST 9 9 9 9
%JTUSJDU DPPMJOH IFBUJOH 9 9 9
%PTIJ@HMVUJIPO 9 9 9 9 9 9
%SBIJCBYREIMEIJOHT 9
%SBX PE 4UBUJPO 9 9 9 9 9
'JSEHIUJOH 9 9
'JSF 1SPUFDUJPO 4QSJOLMFS 4ZTUFENT 9 9 9 9
'JTI 'BSNT 9 9 9
(BT %JTUSJCVUJPO MJOFT 9
(BT )PVTF $POOFDUJPOT 4FSWJDF -JOF®
(BFOTUBMNVBUIWEOMEJOHT 9
(BT .BJOUFOBODF BOE 3FQBJS 9 9
(BT 4DSVCCFS 9 9 9 9 9 9 9 9
(BT 5SBOTQPSU MJOFT 9 9
(FPUIFSNBM 9 9 9 9
(SFZ BOE #MBDL 8BUFS JO 41JQT 9 9 9 9 9
Heating 9 9 9 9 9 9
J)PU $PME 8BUFS 9 9 9 9 9 9
*OEVTUSJBM $PPMJOH 8BUFS 9 9 9 9 9 9 9
*SSIJHB'WHISPIDVMUVSF 9 9
*PO &YDIBOHFS 9 9 9
.FEJB 'JMUSBUJPO 9 9 9
.JYJOH #BUDIJOH BOE 3BUJP $PDUSPHM 9 9 9 9
/FVUSBMJ[BUJPO 9 9 9
1SFTTVSF TFEXBHF 8BTUF XBUFS 9 9
1SPDFTT $PPMJOH 8BUFS 9 9 9 9 9 9 9
3FGSJHFSBUJPO 9 9 9 9 9
4BGHURZXFST 9 9 9
4FBN (BT -/( 9 9 9
4VSGBPFFBUNFOU 9 9 9 9 9
A4XINNJICGH M T 9 9
5BOMMJIOH 9 9 9 9 9 9
6MUSBQVSF 8BUFS )PU 6MUSBQVSF 8BUFS 9
8BUFS .BJOUFOBODF BOE 3FQBJS 9 9 9
8BUFS %JTUSJCVUJPO MJOFT 9 9 9 9
8BUFS )PVTF $POOFDUJPOT 4FSWJDF -JOFT 9 9
8BUFS JOUBLF MJOFT 9 9
8BUFS TUPSBHF 9
8BUFS 5SBOTQPSU -JOFT 9 9

4VJUBCJMJUZ PG TZTUFN TPMVUJPOT NBZ EJEFS BDD UP SFTQFDUJWF MPDBM OFFE
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4ZTUFN BOE 1SPEVDU 4PMVUJPOT

2 System and Product Solutions

("{1JQJOH 4ZTUFNT EFWFMPQT QSPEVDFT BOE NBSLFUT B DPNQSFIFOTJWF SBOHF P
TZTUFNT BOE DPNQPOFOUT JO B WBSJFUZ PG NBUFSJBMT VTFE XPSMEXJEF UP USBO
BOE BHHSFTTJWF NFEJB OVS HPBM JT UP QSPWJEF DPNQSFIFOTIJWF TZTUFN TPMVU.
QJQF ITUUJOHT WBMWFT UPPMT KPJOUJOH UFDIOPMPHZ BOE BVUPNBUJPO GPS JO
UIVT GVMIMMJOH UIF FYQFDUBUJPO PG PVS DVTUPNFST

OVS JOEVTUSJBM TZTUFN TPMVUJPOT BSF BMM CBTFE PO DFSUJIFE SBX NBUFSJBMT
SFRVJSFNFOUT PG UIF NPTU TJHOJIDBOU JOUFSOBUJPOBM TUBOEBSET BOE PEFSJO}
TPMVUJPOT UP PVS DVTUPNFST

2.1 Advantages of Industrial Plastic Piping Systems

Excellent Problem Solver

*« $PSSPTJPO GSFF
- (PPE DIFNJDBM BOE UFNQFSBUVSF SFTJTUBODF

- /P FMFDUSJDBM DPOEVDUJWJUZ BOE MPX UIFSNBM DPOEVDUJWJUZ

* ANPPUI JOOFS TVSGBDF
* -PX XFJHIU BOE I1JHI

Economic e ciency

[FYJCIMJIUZ

« -PX JOTUBMMBUJPO BOE NBJOUFOBODF DPTUT

* 4ZTUFN MJGFUJNF EFPIJHO PWFS

Complete solutions

e )JHI RVBMJUZ TZTUFN DPNQPOFOUT

- #SPBE TFMFDUJPO PG WBMWFT XJUI

e 1SPWFO KPJOUJOH UFDIOPMPHJFT

- 8PSMEXJEF TFSWJDF $VTUPNJ[JOH FOHJOFFSJOH TFSWJDFT NBDIJOF SFOUBM Qf
TBMFT TVQQPS

* 4ZTUFN MJGF UIMMF XBSSBOUZ

High quality

ZFBST

NBOZ DPOOFDUJPO PQUJPOT

« $FSUJIFE SBX NBUFSJBMT XJUIl NBOZ BQQSPWBMT
. USBDFBCJMJUZ
e -PX $6GPPUQSJOU PG QMBTUJD NBUFSJBM

2.2 Most Important Market Segments

Industrial Systems Water Chemical Micro- Energy Marine Cooling
treatment process electronics
industry
17% 6 9 9 9 9 9
17% $ 9 9 9 9
ABS 9
4:(&" 17%' 9 9 9
130(&" 11 9 9 9 9
FDP'*5 1& 9 9 9 9 9 9
$00- '*5 9 9

$0/5"*/ *5 1MVT
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XXX HGQT DPN
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2.3 PVC-U Piping System

5F QJQJOH TZTUFN NBEF PG 17%$ 6 NBUFSJBM DBO CF VTFE GPS PQFSBUJOH UFNQFS

SBOHF PG <«$ UP

<$ 5IBOLT UP PVUTUBOEJOH DIFNJDBM SFTJTUBODF

17%$ 6 QJQ.

XJUITUBOE EFNBOEJOH DPOEJUJPOT QBSUJDVMBSMZ EVSJOH UIF USBOTQPSU PG Bl
BT BDJET CBTFT BOE TBMUT 5IF 17$ 6 TZTUFN JT XJEFMZ VTFE JO UIF DIFNJDBM BC
JOEVTUSZ JO XBUFS USFBUNFOU QSPDFTTFT GPS ESJOLJOH XBUFS BQQMJDBUJPOT

| 42

Pipes Fittings Jointing technology

Automation Valves

Essential system properties

Most important market segments

¢ Water treatment

$IFNJDBM QSPDFTT JOEVTUSZ
.BSJOF

.JDSPFMFDUSPOJDT

Energy

.

Technical data

'PPE BOE ESJOLJOH XBUFS BQQSPWBMT QSPWFO QIZTJPMPHJDBM
'JSTU DMBTT TPMVUJPO GPS BHHSFTTIJWF NFEJB TVDI
4QBDF TBWJOH JOTUBMMBUJPO XJUI 130 '*5 TQJHPU TPDLFU IUUJOHT
4BGF BOE TINQMF KPJOJOH UFDIOPMPHIJFT XJUI

IBSNMFTTOFTT
BT BDJET CBTFT BOE TBMU

MPX DPTUT GPS UPPMT BOE NBUF

1

/IPNJOBM QSFTTV|$SK) UP CBS 'PS BEEJUJPOBM JOGPES
Temperature range <$ UP <$ BCPVUBOEBIYHEFMJOFT
+P JO UFDHO P MP HZ4 P MVDFONF O UJOH )B(g)E( i%QQSTPE’)VPB’\'IV'T TFF
Standards and guideline® | *40 &/ "45. #4 +*4 $& 3P)4 %*/ %74
"QQSPWBMT %*#5 %7(8 (045 3 % (4 "$4 83"4 ,*8" $45# **1 "#4

#7 $$4 %/7 (- -3 3*/" 3.304

2{{
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PVC-U product overview
51F GPMMPXJOH UBCMF VTFT NFUSJD VOJUT PG NFBTVSF

= o
= S 8 ®28d
T =
o2 E o n s 88 &%
Products (bar) aps
Pipes 1/ T
Fittings 1/ ' -

#BMM WBMW FII/

#VUUFSIiZ WBMWFT

$IFDL WBMW FIT

%JBQISBHN WIBMWFT

i

Flanges 1/

(BTLFUT BOE QJQF 9999999999999 999 999999 9 9 9
DMJQT

"VUPNBUJPO 999 999 99 9 999 9 99 9 99 9 9 9 9 9 9 9

/3 17%$ 6ZTUFN
1 17$%$ 8ZTUFN
W "#4 4ZTUFN

'"PS NPSF JOGPSNBUJPO BCPVU UIF TZTUFN TQFDJIDBUJPO PG 17$ 6 WJTJU XXX HGQC
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5lF GPMMPXJOH UBCMF VTFT VOJUT PoG NFBTVSF CBTFE PO UIF #4 JODI TZTUFN
o

PN T o o 5 o© ' ° o ® o o o o o
= “ o
Products (bar) T =
Pipes 1/
Fittings 1/

#BMM WBMW FII/

#VUUFSIZ WBMWFT

$IFDL WBMW FIT

%JBQISBHN WIBMWFT

Flanges 1/

(BTLFUT BOE QJQF 9 9 9 9 9 9 9 9 9 9 9 9 9
DMJQT

"VUPNBUJPO 9 9 9 9 9:9 9 9 9 9:9 9 9

O 17%$ 8ZTUFN
B "#4 4ZTUFN

'"PS NPSF JOGPSNBUJPO BCPVU UIF TZTUFN TQFDJIDBUJPO PG 17$ 6 WJTJU XXX HGQC
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2.4 PVC-C Piping System

17$ $ QJQIJOH TZTUFNT IBWJOH BO PQFSBUJPOBM UFNQFSBUVSF SBOHF GSPN <«$ U
TVJUBCMF GPS IJHI UFNQFSBUVSF FOWJSPONFOUT 5IF FYDFMMFOU NFDIBOJDBM QS
[IJHI UFOTJMF TUSFOHUI TUJEOFTT BOE JNQBDU TUSFOHUI BSF FWJEFOU FWFO BU J
UFNQFSBUVSFT 17$%$ $ TZTUFNT BSF VTFE XIFSFWFS BHHSFTTJWF NFEJB TVDI BT NJY
PS BDJET BU B IJHI UFNQFSBUVSF BSF USBOTQPSUFE GPS FYBNQMF JO UIF DIFNJD
JOEVTUSZ PS JO NFUBM USFBUNFOU BOE NJDSPFMFDUSPOJD QSPEVDUJPO

-

Pipes Fittings Jointing technology Automation Valves

Essential system properties

e 7TFSZ HPPE NFDIBOJDBM QSPQFSUJFT FWFO BU IJHIFS UFNQFSBUVSFT
- '"MBNF SFUBSEBMG FYUJOHVJTIJOH

e« 4BGF BOE TINQMF KPJOUJOH UFDIOPMPHZ XJUI MPX DPTUT GPS UPPMT BOE NBUFS

Most important market segments
« $IFNJDBM QSPDFTT JOEVTUSZ

- .BSJOF
 JDSPFMFDUSPOJDT
* Energy

Technical data

/IPNJOBM QSFTTV/$® UP CBS " 'PS BEEJUJPOBM JOGPSE
Temperature range «<$ UP <$ SSEV;”QBSSEE\;SV/EBEEFM‘#?:';T
+PJOU.F(D)H-IO-PI\./IPHZ4PMV\D:R)\IFOUJOH XXX HGQT DPN
Standards and guideline® | *40 &/ "45. #4 +*4 $& 3P)4 %*/ %74
"QQSPWBMT % (4 "$4 83"4 (045 3 "#4 #7 $$4 %/7 (- -3 3*/"

3.304
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PVC-C product overview

5lF GPMMPXJOH UBCMF VTFT NFUSJD VOJUT PG NFBTVSF

= o
= Si 8 284
T =
o E s s 88 88§
Products (bar) S
Pipes 1/ T
Fittings 1/ ' -

#BMM WBMW FII/

#VUUFSIiZ WBMWFT

$IFDL WBMW FLT

%JIJBQISBHN WIBMWFT

i

Flanges 1/

(BTLFUT BOE QJQF 9999999999999 9999999999 99
DMJQT

"VUPNBUJPO 9 99 999 99 9 999 99 9 9 9 9 9 9 9 9 9 9 9

3 17%$ BZTUFN
3 17% 8ZTUFN
BN "#4 4ZTUFN

'"PS NPSF JOGPSNBUJPO BCPVU UIF TZTUFN TQFDJIDBUJPO PG 17%$ $ WJTJU XXX HGC
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2.5 ABS Piping System

5lF PYUTUBOEJOH DIBSBDUFSJTUJDT PG "#4 BMMPX JUT BQQMJDBUJPO JO B XJEF UF
CFUXFFO "$ UP "$ 5IF FYDFQUJPOBMMZ IJHI OPUDIFE JNQBDU TUSFOHUI WBMVF
UFNQFSBUVSFT JOEJDBUF UIF NBUFSJBMmMT IJHI SPCVTUOFTT BOE UPMFSBODF UP T
"#4{TZTUFNT PEFS BO FOFSHZ FIDJFOU TPMVUJPO GPS JOEVTUSJBM MPX UFNQFSBU\
SFGSJHFSBUJPO BOE DPPMJOH TZTUFENT

|+

Pipes Fittings Jointing technology Automation Valves

Essential system properties

« OVUTUBBESBMBIFFITATUBODF

e« -PX UIFSNBM DPOEVDUJWJUZ

« YJHI JNQBDU TUSFOHUI FWFO BU MPX UFNQFSBUVSFT

« )JBMPHFO GSFF

« 4BGF BOE TINQMF KPJOUJOH UFDIOPMPHZ XJUI MPX DPTUT GPS UPPMT BOE NBUFS

Most important market segments

- $PPMJOH
* Water Treatment

Technical data

/IPNJOBM QSFTTV/$® UP CBS » 'PS BEEJUJPOBM
Temperature range <$ UP <$ iaggzgg%%PPOW%(ﬁﬂPTvu
+PJOUFOHOPMPHZ4AP MWOFFINFOUJOH BOE HVJEFMJOFET TFF
Standards and guideline® | *40 &/ "45. #4 +*4 $& 3P)4 %*/ %74 XXX HGQT DPN
"QQSPWBMT (045 3 "#4 #7 $$4 %/7 (- -3 3*/" 3.304
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ABS product overview

5lF GPMMPXJOH UBCMF VTFT NFUSJD VOJUT PG NFBTVSF

€

s &

PN > g

Products (bar) S
Pipes 1/
Fittings 1/

#BMM WBMW FII/

#VUUFSIiZ WBMWFT

$IFDL WBMW FLT

%JIJBQISBHN WIBMWFT

Flanges 1/

(BTLFUT BOE QJQF 999999999999 99999 9999 9 9 9 9
DMJQT

"VUPNBUJPO 99999 99999999 9 9 99 9 9 9 9 9 9 9 9

1 17%$ ZTUFN
1 17% 8ZTUFN
B "#4 4ZTUFN

'"PS NPSF JOGPSNBUJPO BCPVU UIF TZTUFN TQFDJIDBUJPO PG "#4 WJTJU XXX HGQT
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5lF GPMMPXJOH UBCMF VTFT VOJUT PG NFBTVSF CBTFE PO UIF #4 6'JODI TZTUFEN

PN ’g o o EO o ? o ? o [e) o o o
Produkte (bar) - &
Pipes 1/
Fittings 1/

#BMM WBMW FII/

#VUUFSIZ WBMWFT

$IFDL WBMW FIT

%JBQISBHN WIBMWFT

Flanges 1/

(BTLFUT BOE QJQF 9 9 9 9 9 9 9 9 9 9 9 9 9
DMJQT

"VUPNBUJPO 9 9 9 9 9:9 9 9 9 9:9 9 9

/1 17%$ 8ZTUFN
B "#4 4ZTUFN

'"PS NPSF JOGPSNBUJPO BCPVU UIF TZTUFN TQFDJIDBUJPO PG "#4 WJTJU XXX HGQT
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2.6 SYGEF Piping Systems: Standard & Plus

5/F PVYUTUBOEJOH QIZTJDBM BOE NFDIBOJDBM QSPQFSUJFT PG UIF 4:(&" QJQJOH TZT
QPMZWJOZMJEFOF IVPSJEF 17%'" BTTVSF B TVQFSJPS QFSGPSNBODF GPS IJHIMZ E
BQQMJIDBUJPOT JO UIF JOEVTUSJBM TFDUPS 4:(&" 4UBOEBSE DPNCJOFT UIF TBGF U¢
BOE BHHSFTTJWF DIFNJDBMT XJUI B WFSZ CSPBE UFNQFSBUVSF SBOHF «<$ UP

BEEJUJPO 4:(&' 1MVT XJUI JUT FYDFMMFOU TVSGBDF SPVHIOFTT BOE QVSJUZ PEF
TPMVUJPO GPS UIF TVQQMZ PG IJHI QVSJUZ XBUFS JO UIF NJDSPFMFDUSPOJDT JOE\

Pipes Fittings Jointing technology Automation Valves

Essential system properties

e 7FSZ IJHI UFNQFSBUVSF SBOHF BOE DIFNJDBM SFTJTUBODF
* &YUSFNFMZ TNPPUI TVSGBDF

«+ &YDFMMFOU QVSJUZ UIBOLT UP DPNQMFUFMZ DPOUSPMMFE DMFBOSPPN NBOVGBD!
Most important market segments

 $IFNJDBM QSPDFTT JOEVTUSZ
e JDSPFMFDUSPOJDT
* Energy

Technical data

/PNJOBM QSFTTV$® UP CBS » 'PS BEEJUJPOBM JOGPS
Temperature range <$ UP <$ ESEVQDQBSQEE\;S\/IEBEAEMJT?:';T
+PJOUFOHOPMPHZAPDLFU GVTJPO XXX HGQT DPN

#VUU GVTJIPO

*OGSBSFE *3 GVTJPO

#FBE BOE DSFWJDF GSFF #%' GVTJPO
Standards and guideline® | *40 &/ "45. #4 +*4 $& 3P)4 %*/ %74
"QQSPWBMT %*#U "4.& #1& '%" 641 DMBTT 7* .
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SYGEF Standard, SYGEF Plus product overview
51F GPMMPXJOH UBCMF VTFT NFUSJD VOJUT PG NFBTVSF

£ 3 R84
PN =
Products (bar) SDR) O
Pipes
10

APDLFU GVTJPO IUUJOHT

#VUU GVTJIPO IUUJOHT
*3 BOE #$' DPNQBUJCMF

10

#BMM WBMWFT

10

%JIJBQISBHN WBMWFT

10

#VUUFSIiZ WBMWIBT

$IFDL WBMWFT

10

Pressure regulating 10
WBMWEFT

7TFOUJMBUJOH BOE CMFFE
WBMWFT

Flanges

(BTLFUT

1JQF $MJQT

"VUPNBUJPO

*3 XFMEBODHIOF

#$' XFMENBIHJIOF

#VUU GVTJPO NBDIJOF
4PDLFU GVTJPO NBDIJOF [

0@ 4:(&4UBOEBSE
BE 4:(& IMVT

» #VUU GVTJPO GPS 4:(&" 4UBOEBSE JT UFDIOJDBMMZ QPTTJCMF CVU OPU SFDPNN
GPS 4:(&" 1MVT JU JT OPU BMMPXFE
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2.7 PROGEF Piping Systems: Standard, Plus, and Natural

130(&" TZTUFENT PVU PG QPMZQSPQZMFOF TIPX FYDFMMFOU QIZTJDBM QSPQFSUJFT E
DIBSBDUFSJTUJDT 5IF IJHI RVBMJUZ NBUFSJBM BMMPXT BQQMJDBUJPOT JO B WFSZ
SBOHF «<$ UP «<$ 5IBOLT UP JUT IJHI DIFNJDBM SFTJTUBODF HPPE BCSBTJPO SF
IJHI JNQBDU TUSFOHUI 130(&' 4UBOEBSE NFFUT BMM SFRVJSFNFOUT PG EFNBOEJOH
FOWJSPONFOUT $MFBOFE BOE QBDLFE JO TQFDJIFE QSPDFTTFT UIF TIMJDPOF GSF
130(&" I1MVT TZTUFN IBT B IJHI QVSFOFTT GBDUPS 5IF TZTUFN JT XJEFMZ VTFE JO E
BQQMJIJDBUJPOT JO NJDSPFMFDUSPOJDT BT XFMM BT JO DPBUJOH BOE TVSGBDF USF!
JT B USBOTMVDFOU VOQJHNFOUFE QPMZQSPQZMFOF UIBU JT XIFSFWFS QVSF TPMVL
CFOFIDJBM QSPQFSUJFT TVDI BT FYDFMMFOU DMFBO TNPPUI TVSGBDF UPHFUIFS >
DSFWJDF GSFF XFMEJOH FOTVSF UIF TZTUFN RVBMJUZ

|

Pipes Fittings Jointing technology Automation Valves

Essential system properties

)JJHI JNQBDU TUSFOHUI

JJHI PQFSBUJOH UFNQFSBUVSF SBOHF

)JJHI TVSGBDF RVBMJUZ GPS 130(&' 1MVT

JJHIFTU DMFBOMJOFTT BOE QSPUFDUJPO BHBJOTU DPOUBNJOBUJPO GPS 130(&' 1M
#FBE BOE DSFWJDF GSFF KPJOUJOH UFDIOPMPHZ GPS 130(&" /BUVSBM

Most important market segments

* Water treatment

e $IFNJDBM QSPDFTT JOEVTUSZ
e JDSPFMFDUSPOJDT

* Energy

Technical data

/IPNJOBM QSFTTVS® UP CBS Y 'PS BEEJUJPOBM JOGPS
Temperature range <$ UP <$ BCPVUBOEBYHBEFMJOFT

BOE B SPWBMT TFF
+PJOUFOHOPMPHZAPDLFU GVTJPO X X X H%%T DP N
#VUU GVTJPO
*OGSBSFE *3 GVTJPO
#FBE BOE DSFWJDF GSFF GVTJPO #$%$' GPS 130(&"' /BUVSBM
Standards and guideline® | *40 &/ %*/ %74
"QQSPWBMT %" 641 DMBTT 7* %M#U %/7 -MPZEnT 3FHJTUFS
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PROGEF Standard, PROGEF Plus product overview
51F GPMMPXJOH UBCMF VTFT NFUSJD VOJUT PG NFBTVSF

— o o
- ;E, 3 287 