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IASLASILUOD
olypropylens (GS ) Stcture

CH

(C5Hg)n -(C C

PP-R /811470 Polypropylene Random Copolymer
Hlunanamninalng lwauntnisanisessasneliianzag
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KEY CHARACTERISTICS
OF THAI PP- R PIPE

Jaqiuhs:aulan World class material:
Lmmwmamnmyﬁﬂm%ﬂu’?mqmuwammaua:mama“lmﬂww-miﬁwmmu All Thai PP-R pipes and joints are made of high quality
Wianaadnduiienglsl ilindaliluguam uazengmsliau pisiic pellets from Europe to ensure high quality and long
thrKuniun life time.

t weignt:

IS I ] 3 -~ U < << 1
UAMUAUILUU LWEN 0.897 g/cm ~N7aLlNNILan 09 8 LN

o g va o | | = | oA R
inRnAeuarazaInAanisruauegag Density only 0.897g/cm? or 8 times lighter than steel, making
AOWNUMUcioMsiBs:uuLhSou it easy for installation and ‘rronspor‘ro‘rion
anusnldiutinFaulate 95 avrraidoa uazausnldnulang Resistance to hot water system:
N s I a Q‘ ° B

50 1 ﬂqﬁiuLL?qmu\lﬂJmuV]ﬂTﬂum (Iﬂ?m@?qﬂﬂmﬂﬂﬂ"@']ﬂmqiﬁl\? can be used with up to 95 C water for 50 years under a
Long-Term Behaviour Tunti 21) specified working pressure (see details in the Long-Term
aona Uaoany Behoviour Table on page 21
pP-R Tunanadniilésunseauiuanniuia® Iudunanainid Cle nd safe!
ANuLlaansiE llmm’ﬁ”ﬂ'lmm fdlundniiu vielnedifi-ons PP-R are the plastic that approved by Green Peace as safe
Elﬂllﬂ'ﬁmﬂﬁﬂ']_l mqllﬂqmﬁ‘ﬁqu BS 6920 PART II ’J’W\lllllﬁﬂ_m’]ﬁum and clean plastic. In addition, the pipe has been tested
msazaunzney e neudiuusaeadalsn Tufiansind according to BS 6920 PART Il standard to ensure that the
Wetuwazluidy ansnauzide pipe is free from rust, sediment deposits, germs, chemicals,
wanunuiduidoitielo and carcinogens.
MsAnAwiakazdans Tnein-a15 14RsIANLSaLLNETY Homogeneous texture:

@ A S o o4 da iyia R |
hutlawieniu dadulanlifadymnsHauissuugane Installation of Thai PP-R pipes and joints can be easily done
MIRNTZNINNBLACUDAD by using thermal welding equipment, which fuses the pipe
WOISEU and the joint into homogeneous texture to ensure no leak
\asnidanuFauadanusuniunislvaties Ay GT the connection.
amansInaasamulaline mooth surface:
TBousourUnostoduUa Low friction in the pipe due to it's smooth plastic surface
Wawnddanaindeinanaatinuas J9zUuvtinanu ANSI, JiS, DiN makes the flow rate comparable fo other plastic pipes.
Fuflundeauinsgiuainaasanuise dsadnfiurialszinnau s Compatiole with other pipes:

kX I a
Ialneluifinilym Various standardized screwed joints and flange system
AoOWIduoUOU allow Thai PP-R pipe to be used with other pipes.
WawandAnaiinistinAnuFausinivielanz uinAatiuag INsulation property:

kA Vv v I I Vv | s B Ql :
TdauulunsiutieanimelanzMmeiruiu @seaziduning As polypropylene plastic has lower thermal conductivity
winlalunnii 38) than steel, Thai PP-R pipe requires much less insulation than
Qaavioaaoy a steel pipe does. (See detail in pages 38)
Hlunarasnilaensie waziflu Thermo Plastic 39@11190 Environr
uhinldd inanlagliifafamiiawasen PP-R is a safe and thermo plosfic so it can be recycled with

no harm to the environment.
Note: * Refer from pages 55 - 59 The book call PVC Plastic A looming Stainless Waste Crisis by Wytze G.H. Van der Naald and Beverley G. Thorpe produce by Greenpeace print ot April, 1998
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szuune neiin-a1d wanlnuinsgrusmellil

Product Standard

Thal PP-R pipe is made under

ISO 9001:2000 the following standards:
ISO 14001:2000

CE ahnsusaUnsniindovisou

DIN 8077

DIN 8078

DIN 16962

BS 6920

ISO 9001:2000

ISO 14001:2004

Fowelndlnsindu uazaunndndou

Polypropylene pipes - Dimensions

Sowelnalnstwdu Tarvuagunn uazauauiRnimaaay

Polypropylene pipes — General quality requirements and testing

nssetie uaz Yese WeauusiduIes Yo PP

Pipe joints assemblies and fittings for polypropylene (PP) pressure pipes
dvusruuniitenisdlnaluenans

Suitability of non-metallic products for use in contact with water intended for human
consumption with regard to their effect on the quality of water.

Design. development, production and service of poleolefin (PP-R.PE) pipe and fitting.
PVC-U, PE double wall curragated pipes and fittings and correlative management activity.
Design. development, production and service of poleolefin (PP-R.PE) pipe and fitting.

PVC-U, PE double wall curragated pipes and fittings and correlative management activity.



MSIBENUUNQUOLADINEWW - ONS |
Dimensions of Thai PP-R Pipe

msiSunauwAvielnefifi-a15 AuaRsgI DIN 8077 Snanes st
According to DIN 8077 standard, Thai PP-R pipe dimensions can be identified by various methods as

follows:
1 Standard Dimension Ratio, SDR SDR = Outer diameter (mm.)
Thickness (mm.)
Example 1:
violnefifia1 PN 20 awm 110 mm fANEMI 18.3 mm SDR = Outer diameter (mm.)
ortuissenawiavisludnuoasaey SDR 18sui thickness (mm.)
Thai PP-R PN20, size 110 mm with a thickness = —1 10 mm = 6.01
18.3 mm

of 18.3 mm can be called by the SDR as follows:

Aannlsnsenvalngif-a15 PN20 2u1m 110 mm Aavw 18.3 Tdunausziny SDR 6

Therefore, we call Thai PP-R PN20, size 110 mm with a thickness of 18.3 as being SDR 6.
Example 2:
olefif-a15  PN10 2u1m 110 mm  JANNvWT 10.0 mm SDR = Outer diameter (mm.)
ForiusnSunauwiavisludnumzaay SDR i Thickness (mm.)

‘ ‘ ‘ ‘ 110 mm
Thai PP-R PN20, size 110 mm with a thickness =——— =11

10.0 mm

of 10.0 mm can be called by the SDR as follows:
FoduissunvialneRii-ans PN10 2w1m 110 mm AW 10.0 Therefore, we call Thai PP-R PN20, size 110 mm with a thickness of

Tudunauszian SDR 11 :nsagaivaay asLiuin A7 Standard 10.0 as being SDR 11. These two examples show that the lower
Dimension Ratio, SDR Bulmsaeuanyimagdany 9 AumuInIn - Standard Dimension Ratio (SDR), the thicker the pipe and the higher

uazyuuToAulAg I pressure resistance property.

2 Pipe Series ,S

S = (SDR-1) Example 3: via SDR 6 awsaisundaluszuu Series Tatiuls?
T How can SDR 6 be called in the Series system?
S = (SDR-1) =(6-1)= 25
2 2

furlusnanansaienvio SOR 6 1ednfin s 2.5
Therefore, SDR 6 can be called S 2.5.

Example 4: via SDR 11 anunsnidundaluszuu Series T1agnuls?

How can SDR 11 be called in the Series system?

S = (SDR-1) = (11-1) =5
2 2
fodusnanansaienvia SDR 11 1sindu s 5 ;nshaduvivaoy Therefore, SDR 11 can be called S 5.

iwin /1 Series,S  BulAdaanancIMagURL | AUV These two examples show that the lower the Series (S), the thicker
LLa:muLLﬁ\jﬁulﬁguﬁuﬁ\mﬂé’wﬂﬁ\iﬁu msi5unluszuy SDR the pipe and the higher pressure resistance property, which is

similar to SDR system.



Types of Thai PP-R Pipes FP-H 80 Pipe
Type SDR11 (PN10) ECONOMY CLASS

Uszinmslios - szuuvariauszu via Chilled water
Viaﬁwa;u W3aszULviadn

annfinsléw : 3- 60 auriALdYd

1Sl . 50 T*

ANFuilfon 10 wg

ENRIZ IR : DIN 8077/78

ANNETIABLEY 4 LNAS

gﬂa”ﬂwﬂimﬂuaﬂ - 17

Applications : Potable water piping system, chilled water
piping system, warm water piping system,
or other piping systems

Working temperature : 3- 60 degree Celsius

Lifetime . 50 years”
Working pressure : 10 Bars
Standards : DIN 8077/78
Length per pipe c4m.

Physical appearance : Green

Outside Diameter | Thickness Internal Diameter | Water Volume Weight
(mm) (mm) (mm) (L/m) (Kg/m)
20** 23 . 15.4 0.186 0.115
*yigeun 20 mm. 1Tk SDR 9 PTAMLINNMN ¥ia SDR 11 Bavmuifens 1.9 mm.
25 2.3 20.4 0.327 0.164
32 2.9 26.2 0.539 0.267
40 3.7 32.6 0.835 0.412
50 4.6 40.8 1.308 0.638
63 5.8 51.4 2.076 1.010
75 6.8 61.4 2.962 1.420
90 8.2 73.6 4.256 2.030
110 10.0 90.0 6.364 3.010

* Tusaldgmsmarmwinsusesuuazanymsléonms uazgn1919 Long-term Behaviour Usznau
* Please use the equation for calculating the working pressure and lifetime. Please also refer to the Long-Term Behavior Table

** The 20 mm pipe is the SDR 9, with a thickness of 2.3 mm. This pipe is thicker than the SDR 11, which is only 1.9 mm thick



PP-R 80 Pips, Type SDRE (PN20)

Applications

Working temperature
Lifetime

Working pressure
Standards

Length per pipe

Physical appearance

HGH PRESSURE CLASS

Usziannslios © ssuuvariussun viaridan
sUUVia Chilled water #3052UUViaAM 7
gosnninisldom : 8- 95 auALEaLded
2nensldonn 150 U*
AnNEulEon 20 11g
N9 : DIN 8077/78

ANETIRBLE S 4 LHRS

gﬂa”nwmimﬂuan - S8 AuaudamALan

. Potable water piping system, hot water piping system,
chilled water piping system, or other piping systems

. 3- 95 Degree Celsius

: 50 years®

: 20 Bars

: DIN 8077/78

4 m

. Green with 4 white stripes

Outside Diameter | Thickness Internal Diameter | Water Volume Weight
(mm) (mm) (mm) (L/m) (Kg/m)
20 34 13.2 0.137 0.172
25 4.2 16.6 0.217 0.226
32 5.4 21.2 0.353 0.434
40 6.7 26.6 0.556 0.671
50 8.3 334 0.877 1.040
63 10.5 42.0 1.386 1.650
75 12.5 50.0 1.964 2.340
90 15.0 60.0 2.829 3.360
110 18.3 73.4 4.233 5.010
160 26.5 116.8 8.962 10.60

* Tusaldgmsmarmwinsusosuuazangmslions uazgn1919 Long-term Behaviour Usznau

* Please use the equation for calculating the working pressure and lifetime. Please also refer to the Long-Term Behavior Table



U3CNSSUBUED

Jons:uuno PP-R ——

&)/’)

Applications

Working temperature

Lifetime

Working pressure
Standards
Length per pipe

Physical appearance

. 3- 95 degree Celsius
: 50 years”

: 20 Bars

: DIN 8077/78

4m

OONIUUWIALENHSUS:UULNSOUIQSEIaWN:

DaUs:avFvososaomstia/venadouoorio PP-R  TunsciRlmsivasunlavorunniludorio

Ussunmslios - ssuuvariiussln viavindaw stuuvie Chilled water
W3aszULviad

gosnniinsldom : 3- 95 auAzaLded

agl ! . 50 U~

ANNFuIl 20 U1S

NIATF N . DIN 8077/78

ANMNETIABLEL 4 LNAS

suanunineuan 187 JunudLnAvaLa

MaNURNAY aAnsiipfeNum 20ue wiaaties 1/3 1atfsuiuva SDR 6

o)

. Potable water piping system, hot water piping system, chilled water piping

system, or other piping systems

Special properties

. Less linear expansion only 1/3 of normal SDR 6

. Green with 4 red stripes

Outside Diameter | Thickness Internal Diameter |Water Volume Weight

(mm) (mm) (mm) (L/m) (Kg/m)
20 3.4 13.2 0.137 0.172
25 4.2 16.6 0.217 0.226
32 5.4 21.2 0.353 0.434
40 6.7 26.6 0.556 0.671
50 8.3 33.4 0.877 1.050
63 10.5 42.0 1.386 1.650
75 12.5 50.0 1.964 2.340
90 15.0 60.0 2.829 3.360
110 18.3 73.4 4.233 5.040

e 160 e SO 7.4 26.6 106.8 8.962 1115

* TusplfgnsmsAmwinusoiuuazatgn1sling uazpn1T19 Long-term Behaviour Usznau

* Please use the equation for calculating the working pressure and lifetime. Please also refer to the Long-Term Behavior Table

** The 160 mm pipe is the SDR 7.4

10



Usage

Working temperature
Lifetime

Working pressure

Pao)]

NIRSFIN

Uszinnnslaon

qmmgﬁmﬂﬁmu
mqmﬂﬁmu,

ANNET LE 10

ATNENIABLEY
gﬂﬁnwnimauaﬂ

O NURNL A

- s2UUNaUIUSzUN auSan Szuuva Chilled water

WIaTUUIDAN

1 3- 95 AvALAALEeE
- 50 U*
120 U9
- DIN 8077/78
L4 LHRAS
C Alden

- MSEARILWLIBTILAZLWINT AN IMALUUSTTNAN

wazguNanlwlues

A3 TﬂiﬂﬁﬂﬁiaQ’Lmuﬁmﬁmmﬂ TRansy

. Potable water piping system, hot water piping system, chilled water

piping system, or other piping systems

. 3- 95 degree Celsius

: 50 years”
: 20 Bars

Standards : DIN 8077/78 and ISO 15874

Length per pipe 4 m

Physical appearance : Green

WdUFUALA.MEUDN ANNHUT ANNHUIVY Al ANNYLNYRA PP-R ¥iuon

(mm) (mm) (mm) (mm)
20 2.8 0.15 0.55
25 3.5 0.15 0.65
32 4.4 0.15 0.65
40 5.6 0.15 0.75
50 6.9 0.15 0.75
63 8.7 0.15 0.75

* Tusaldgnsmssmwinsuseiuuazangnisliionn uazpn1919 Long-term Behaviour Usznau

* Please use the equations for calculating the working pressure and lifetime. Please also refer to the Long-Term Behavior Table

11



Jododasy Socket

v (M/F) Bushing

25/20 20 14 30 25 39
32/20 21 20 32 28 37
32/25 25 20 36 32 45
40/20 27 20 40 29 47
40/25 27 25 40 36 49
40/32 32 25 45 40 51
50/20 32 20 50 29 51
50/25 32 25 50 36 51
50/32 32 32 50 45 53
50/40 40 32 57 50 58
63/25 45 25 63 36 65
63/32 45 32 63 45 65
63/40 45 40 63 57 65
63/50 50 45 70 63 72
75/63 63 48 86 75 82
90/63 60 63 90 86 72
90/75 75 60 102 90 82
110/63 72 63 110 86 90
110/75 72 75 110 102 90
110/90 90 72 122 110 96
Jovo 45 Elbow 45
_ﬁ_
d
D
govo 90 Elbow 90 uwna / size d (mm.) D (mm.) L (mm.)

- 20 20 29 27
25 25 36 32
\ 32 32 45 38
= - 40 40 57 43
50 50 70 525
d 63 63 86 63
D 75 75 102 72
90 90 120 82

110 110 148 98

12



Jovoaa Reducing Elbow

una / size d1(mm.) d2(mm.) D1(mm.) D2(mm.) H1(mm.) H2(mm.)

= 25/20 20 25 28 34 295 31.5
32/20 20 32 28 43 33 37
32/25 25 32 34 43 35 37

dwnv Tee uuna / size d(mm.) D(mm.)
20 20 29 54 29
25 25 36 64 31
32 32 44 76 38
40 40 57 86 43
50 50 70 105 525
63 63 86 126 63
75 75 102 144 72
90 90 122 170 85
110 110 148 195 100
awnmvaa Reducing Tee uwna / size di(mm.) d2(mm.) D1(mm.) D2(mm. L(mm.) H(mm.)
> L ' 25/20/25 25 20 36 36 64 32
32/20/32 32 20 445 29 68 34
1 1. 32/25/32 32 25 43 34 67 35
i 40/20/40 40 20 57 29 86 40
= L1, 40/25/40 40 25 53 34 71 39
[a ] 40/32/40 40 32 53 43 78 41
D2 | 50/20/50 50 20 70 3¢ 105 51
50/25/50 50 25 70 36 105 525
50/32/50 50 32 70 45 105 525
50/40/50 50 40 70 57 105 525
63/25/63 63 25 86 36 126 58
63/32/63 63 32 84 43 92 525
63/40/63 63 40 84 53 100 545
63/50/63 63 50 84 67 110 575
75/40/75 75 40 101 57 110 60
75/50/75 75 50 101 60 114 62
75/63/75 75 63 102 86 144 72
90/40/90 90 40 122 56 124 71
90/50/90 90 50 122 69 124 71
90/63/90 90 63 122 8 170 85
90/75/90 90 75 122 100 149 78
110/40/110 110 40 148 56 126 835
110/50/110 110 50 148 69 136 835
110/63/110 110 63 148 84 149 85
110/75/110 110 75 148 100 161 88
110/90/110 110 90 148 120 176 92

dondavrkunanu Flange Adaptor una / size  d(mm.) D1(mm) D2(mm) Li(mm.)  L2(mm.)

— EE— 40 40 50 78 10 27
u 50 50 61 87 10 30

63 63 84 100 12 34

I 75 75 99 143 14 38

. Js 90 90 118 140 15 44

I 110 110 141 161 185 50

160 160 186 220 25 53

13



Jgodadasvinagolu Female Thread Connector

. yuna / size
20*1/2 20 1/2" 29 45
20*3/4 20 3/4" 29 45
- -l o 25*1/2 25 1/2" 36 49
) 25*3/4 25 3/4" 36 49
—— 32+] 32 1 45 45

40*1-1/4 40 1-1/4" 57 71
? " Uu]qlsize : 32*1'40*1_1/4' 50* 1_1/2, 63*2 50* ]_] /2 50 ] '] /2" 70 80
’ 1 63*2 63 2" 86 92

Jovalnayolu Female Thread Elbow

uuna / size D(mm.) L(mm.)
20*1/2 20 1/2" 29 28
20*3/4 20 3/4" 28 28
25*1/2 25 1/2" 36 32
25*3/4 25 3/4" 36 32

32*1 32 1" 45 40

L yina / size D(mm.) L1(mm.) L2(mm.)
20*1/2 20 1/2" 29 36 56
25*1/2 25 1/2" 36 38 64
32*3/4 32 3/4" 44 38 64
i uwna/size : 1/2* D32* D32
acioUorao Stop Valve
- yna / size d(mm.) D(mm.) R
20 20 28 1/2"
25 25 34.5 3/4"
32 32 43 1"
40 40 54 1-1/4"
50 50 70 1-1/2"
63 63 86 2"

«nsou Cap

L yuna / size

14



Jgododasvinagouon Male Thread Connector

2 uina/size : 32%1,40%1-1/4, 50% 1-1/2, 63*2

o

Jovalnagouon Male Thread Elbow

T
iy

giiouinagouon (Tar:/wanadin) (M/F)
Male Thread Union

uwna/size : 20*1/2,25*3/4,32*1, 40*1-1/4,50%1-1/2,63*2

giiuinagolu (F/F)
Female Thread Union

uwna/size : 20*1/2,25*3/4,32*1,

yuna / size

20*1/2
20*3/4
25*1/2
25*3/4
32*1
40*1-1/4
50*1-1/2
63*2

uuna / size
20*1/2
25*1/2
25*3/4
32*1

uuna / size
20*1/2
25*1/2
25*3/4
32*1

15

20
20
25
25
32
40
50
63

20
25
25
32

d(mm.)
20
25
25
32

1/2"
3/4"
1/2"
3/4"
'| n
1-1/4"
1-1/2"
2"

]/2u

]/2||

3/4"
1"

R(mm.) D(mm.)
1/2" 29
1/2" 36
3/4" 36

1" 44

36
36
36
36
45
57
70
86

29
36
36
45

L1(mm.) L2(mm.)

invgou Repairing Stick

61
61
61
61
86
93
102
119

36
38
38
43

56

64

7mmj

T1mm.

gitisu (M/M) Union

ywuna/size :

20,25,32,40




Jocdoo1ul Saddle

uwna / size d(mm.) D1(mm.) D2(mm.)
50/25 25 325 38 25
63/25 25 32.8 38 31.5
75/25 25 32.8 38 37.5
90/25 25 32.8 38 45
110/25 25 32.8 38 55
90/32 32 43.0 48 45
110/32 32 43.0 48 55
yna / size d(mm.) R1(mm.) R2(mm.) L(mm.)
20 20 48 73 270
25 25 55 83 350
32 32 55 83 350

Jovolnayoludawuyv

Janga Plug Female Thread Elbow with Ear
yuna/size 1/2, 3/4 ywna/size 20*1/2, 25*1/2, 25*3/4

goaanau (F/F) Reducer

- yunna / size
25/20,32/20,32/25,40/20,40/25,40/32
50/20,50/25,50/32,50/40,63/25,63/32
63/40,63/50,75/63.,90/63,90/75,
110/63,110/75,110/90

Double Union Ball Valve Single Female Union Ball Valve

uina/size 20, 25, 32, 40, 50, 63 uina/size 20 x 1/27, 25 x 3/47, 32 x 17
Single Male Union Ball Valve

ywna/size

20 x 1/2” , 25 x 3/4” , 32 x 17

16



Electro Fusion (E.F.) Fitting
Jocioasy E.F. Socket Jovo 45 E.F. Elbow 45 Jgovo 90 E.F. Elbow 90

_ condavrthnu drsurieauna D160
diumvaa E.F. RedUCIﬂg Tee diuniv EF Tee F|ange Adaptor for p|pe D160

Joaanau E.F. Reducing Tee InSovidous:uu E.F. E.F. Welding Machine

1Asunsi Arevna ne Wi-0135 Teeld szuu EF. Fitting

[T ] = 2 —_ - :
. okl iy 1L —, * pra—
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ovAUs:=nouyavnaviraovnuwINidudadoinglii-o1s

danainduilanzany nedi-a13 J 2 wuu Wdanld fa indumaunioy uay
\ndeanaviniavgusmeiniianauan 'ﬁ;\jm‘iquﬁ’lﬁlﬁﬂLﬁﬂﬂ’]ﬂﬂiﬂﬂﬂ\ﬁ%ﬂﬁ&ﬁﬂ"ﬂﬂ\j NaYLNADY
LLazLﬁu@mamﬁﬁﬁmmawmami Oxidation 2avaandianluainia %'imﬂummaﬁﬁﬂﬁ‘[am
LARAINVNEUAAN LAZLANATINEINENGEY

Metal fittings of Thai PP-R has 2 types , made of brass and brass coated with nickel. The nickel coating are
prevent cracking, improve oxidation resistance property , prevent the fittings from being dark and improve

its appearance.

TredavAUsznavzautanauivany ludanannazluusas
Composition of brass in 2 types are shown in the table below

FORDUUUYIALAEDY NaYAUSZNaUZaILTEaNagLATEY AIRTSIIAIHEY

Weixing New Building Materials Co.,Ltd.
No.WXJC090306

Chemical Analysis Report DATE : 2009-3-6

S/N | Grade |Cu% [Sn%|Ni%| Al%|Fe%|Pb%|Sb%Bi% |P% |Si%|Mn%| As% | Zn% | Impurity % Remarks
wos1| He2 |623| - | - | - 013|005 [005|0002{001| - | - | - |3609| o4 |V2Femalethread
connector
woe| He2 |625| - | - | - [014 [007 |004 [0002(001| - | - | - |3608| 05 V2 Male thread
connector
Department: Inspect oenter of  Zhegiahg Wessing ntw biflding materialé co.hd
Approvet i i

Madn Analyst g

ﬁa&immuma\jmﬁauquﬁmﬁa FovAUsznauaaulhanaunaay MRS IAIET

Weixing New Building Materials Co.,Ltd.
No.WXJC069921

Chemical Analysis Report DATE 2006-8-10

S/N | Grade |Cu% [Sn%|Ni%| Al%|Fe%|Pb%|Sb%Bi% |P% |Si%| Mn%| As% | Zn% | Impurity % Remarks
A260| HPb59-1(5933 (015 | - | - [o23 |16t | - | - | - | - | - | - |39 | o7 |V2Femalethread
connector
A261| HPbso1[5921 [ 007 | - | - foaz|wes| - | - | - | - | - | - |393| o0e | V2Malethread
connector
Department: Inspect oenter of  Zhegiahg Wessing ntw biflding materialé co.hd
Approvet i i

Madn Analyst g
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JocoINagonNovIKaow
Fitting — Brass Thread

Jacdoinagonaviraovyuunina
Fitting — Brass Thread with Nickel Coated

awnmwinagouan Male Thread Tee ' awninagolu  Female Thread Tee

Jocioyuna Yo" - 34" Jodoawa 1” Fuld Jocioyuna 1" - 34" dodouwa 1” Full
dadeasvinagouan Male Thread Connector dadeasvinagdiu  Female Thread Connector

Jodouuna %" - %" Jodosuna 1”7 Jull Jodoauna %" - %" Jodoyuna 17 Juld

Jgovalnagouan Male Thread Elbow govolnagolu  Female Thread Elbow

Jocioyuna " — %" Jadouuna " - %7

giiouinagouan (Tar:/wanadn) (M/F) giiouinagolu (fak:/wanaan) (F/F)
Male Thread Union Female Thread Union
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MSAUSAUISHAUIA:ONEMSIZONUND INEWW-1S

vialneii-013 aansnfiongmsléonuleio 50 Yn3aunnniiu Beazdiiusiuuservuazamnnd Tunsldom namAamnusesn
wazgomAgulin anemslfnuazduas luamzfenduwnnlfnuinseiu uazgumgiisag Aazdansmsldnuiemuwisanngumeaiduiu
sunnlunadanlivalneiin-a13 ialidangnislinm muisiasmsmsimmargmstionulasiiansmn foeuansznugasussibuazgmn)isne

Buanunsadulalagldgng suae uddniluiGeulfisuiuans1s Long-term Behaviour fiusingatluninsgin DIN 8078

Ov = (PxC (De-e))
2e

Tﬂﬂﬁ 6v = Q‘IJ dLRSd , Hoop Stress (Hydrostatic stress) (MPa)

P = WSUAULEIUgOER , Max working pressure (MPa)

C = rﬁhﬂ\jﬁmmﬂaamﬁ’ﬂ ,Safety factor (Security coefficient) Iﬁﬁ 1.5

De = iU ARENaeNBkaNaauYia , Outside diameter of the pipe (mm)
Example 5 e = ATNAWIZRVIE ,Wall thickness (mm)

saunslévielnefifi-a15 51 SDR 6 (PN20) au1m 110 mm
r’fufiﬁauqmwgﬁ 70°C TroduseAusatiiay 0.8 MPa (Ussanos 8

115) TnalifiAn Safety factor 1winfiu 1.5 azldvwls 50 Tndalu?

1INA20Y10  Tamdonds avi

P = 0.8 MPa De = 110 mm e=183mm C= 15
vt 6v= (P xC (De-e))
2e
= (0.8 MPa x 1.5(110 mm -18.3 mm))
(2x18.3 mm)
= 3.00 MPa

\f15713150wIN51W Long-term Behaviour aauvialvnedifi-an3 illaaniduaty 50 T Tuuwinnu X daduidugnmgd 70°C waanidulusingie
Hoop stress luuwiunu Y azlsiAUszans 8.1 MPa wamei via PN 20 zuia 110 mm Téomiurinsauanngd 70 C Taudusdusaliios 0.8 MPa

Trel#siAn Safety factor iy 1.5 221#emls 50 T 254 1lovandiAn Ov = 3.00 MPa 1xiifin 3.1 MPa
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Hoop stress, in MP 3 —>

a0

as1v Long-term Behaviour govnalnguu-01s
Long-term Behaviour Diagram of Thal PP-R Fioe
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30

25

20
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N
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N\, 5
Ll [ 1 L 1 1
1 5 10 25 50100
Time to failure,
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10 10? 10° 10* 10° 10°
Time to failure, in hours >

Long-term Behaviour of PP-R pipes
ARaanoIN DIN 8077/78
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aswnaavorgmslgviugovnanazgodolnglii-o1s lagauwusnuauknbiazisvau
Table showing Thai PP-R Pipe and Fitting lifetime
in correspond with temperature and pressure

Max. Continuous Working Pressure(Bar)

o Continuous
Temperature (<) working Security coefficient = 1.5 Security coefficient = 1.25
eriod (years : e
period (years) "\ I PPR SDR 11 (PN 10) Norml PP-R SDR 6 (PN 20) Fiber Composite Pipe (SDR 6)
10 15.89 31.68 38.00
10 25 15.40 30.70 36.82
50 15.00 29.91 35.83
10 13.52 26.95 32.37
20 25 13.13 26.16 31.39
50 12.73 25.37 30.50
10 11.45 22.80 27.34
30 25 11.05 22.01 26.45
50 10.76 21.52 25.76
10 9.67 19.35 23.29
40 25 9.28 18.56 22.31
50 9.08 18.06 21.71
10 8.09 16.29 19.44
50 25 7.90 15.69 18.85
50 7.60 15.20 18.26
10 6.81 13.62 16.38
60 25 6.61 13.13 15.69
50 6.32 12.53 15.10
10 11.55 13.82
70 25 997 11.94
50 8.39 10.07
80 10 7.90 9.48
25 6.32 7.50
95 10 5.03

Joyalan uaniklovINucs1vIVAU ADSIFFASMUDUIAzTVISUININCISTY
Long-term Behaviour aevrielnglii-o1s 1iiono1uiAgvasy

If data are not shown in the table, please use calculation formula and
consult the Long-term Behaviour Table of the Thai PP-R Pipe for accurate results
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N1sgqcinyovnoIiovIINADIUSOU

mMadeaenamzaialuimenguagiuiaduvaieuszns ww Ussinmeasianiihanldlunsudn gunndlunmsins wazamnnlumsldonn
Taeshlunialnedf-a1s dmsuewiialuil aowndviay azladifinniseenuimauwwiend dmsunmsaantuufinseszuuviafilinuduius

9 U

fuAnuson w ansan hdu Wiaw wiafandluuinmidentan saviansoniady Aifuanszvuadesaunausie

JYyvgndowadamsyagdozoono

1. AdndszAnamszenuizaeian dfige uansirenafmiiasananusaulaun

2. wasnugusn)fnslfnuguantovanniazaainafilnani (Tyox ) WAZMANRELYINNTARRY (Tistaiation )
AT = (Twork - Tinstallation )

3. mwemzawiafFasa duuwidunse Tnaldfandemiaine

work nstallation

work installation

mauUs:=ansmsa819dovovdaq
ﬂ'wﬁuﬂs:ﬁmémwwmaﬁmaﬁaa L) A AATITiLaRuEIA I NENSOlANSaRUEEaY idin) LodNTEAN S

Tnamndmannuanuliinit dmseenuindedndaiuanusauan ne valnefR-arsimdnyszansnmseenai s

maudszansmsvenen (Q) (mm/m.K)
( Coefficient of Linear Expansion )

Thai PP-R Pipe SDR 11 and SDR 6 0.15

¥ia (Pipe Type)

Thai PP-R Pipe SDR 6 Fiber 0.05
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N1SATUDTUKINISIQADCNUNIUDYIDYOVNDIUOAUWANDIUSOU

nseifinsAviadmsuauier R Sauduuduase azfinnsiasmauwezasie seriusuiugay AMwmmmstasmzaiafema
anImuay NNgaaiulimsdafmmunmezasiaduiug lnensuriu Adnuszans M3BENEFMBaYIER AINEIZEUVBUAZHAR
i:mwwqmwgﬂﬂaummﬁlﬁmuﬁuqmwgﬁ Tun1simsa

If the pipe is laid in a straight line, the pipe might experience linear thermal expansion. Thus, the pipe linear expansion needs to be
calculated using the below equation. The equation shows that linear expansion of the pipe directly relates to coefficient of linear

expansion and the difference between working temperature of liquid within the pipe and the installation temperature.

AL = OlxLx At

Iﬂﬂﬁ AL = mMsfAfzava (Linear Expansion) (mm)
= rﬁiwﬁmi:ﬁwﬁmiﬂmmﬁma\j’iﬂ@ (Coefficient of Linear Expansion)(m_ﬁ}l-)
L = ANNEIZBWIBLLULLILEWASY (Length of pipe) (m) .
At = mal;h\quwgﬁ"l,umﬁﬁﬂﬁuﬁu"tﬁmm%u

= (Twork _Tinstal\ation) (K)
doog1on 6
\3arl#va SDR 6 (PN20) ANYTI 20 m §iAAufin1saenash 0.15 (mm./m.K) Iﬁﬁuﬁ?ﬁauqmmgﬁ 60 auALZaLdyd qmwgﬁiumiﬁwﬁ"\jﬁa

30 auAZaldua vieazfinmseenasin cm ?

Example 6
A 20 m long SDR 6 (PN20) pipe with a coefficient of linear expansion of 0.15 mm/m.K is to be used with 60 ‘C hot water. If the installation
temperature is 30 ‘C, how much (in cm) will the pipe expand?
Nndoagwvldmdonus ol
o0 = 015 mmmK L = 20 m At = (60-30) =30K
pud AL ox L x At
= (0.15%)x(20m) X (30 K)

= 90 mm

= 9 cm
wamsivia Inefifi-a13 SDR 6 (PN20) 717 20 1ums Liafnesd 30 avridadua LLaﬂﬁrTuﬁﬁauqmwgﬁ 60 avAlgaldud azinTaeuAInIN
wwemfialAnATNSan 9 wAtes  wihiudnmsdamiagu 0.45%
Thus, the 20 m long Thai PP-R pipe type SDR 6 (PN20), will have a linear expansion of 9 cm or 0.45% when it is installed at 30 C

and used with 60 'C water.
ndcnlasulldnelneiii-o1s SDR6 FIBER #Fvidar 0= 0.05 mm/m.K 2:GAmmsag1ado avd

AL =(0052%)x (20 m) x (30K)=30mm =3cm WAUSMS R ANTWLTREY 0.15%

v ]
s s kY

sunnanuasnaldalnaff-ansananlwiuasazdnmsiasndn 1 1w 3 2aualnaff-a1SuuUsIINaT

However, if we change to the Thai PP-R Pipe, Type SDR6 FIBER that has 0= 0.05 mm/m.K, the
linear expansion will be:
L =(0.052%) x (20 m) x (30 K) = 30 mm =3 cm which means that the pipe will expand by only 0.15%
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aisvomsdadocunusgiogavnalngwi-o1s uu SDR11 (PN10) na: SDR6 (PN20)

ANEIND waGhemaeqmwg?ﬂun1sﬁﬂ€1"’auaﬂ‘i’fmm§e (Temperature Difference) At (K)
(m) 10 20 30 40 50 60 70 80
MsBAMIMMIMIINIYEIR (Linear Expansion) (mm)

5 7.5 15 225 30 375 45 525 60
10 15 30 45 60 75 90 105 120
15 22.5 45 67.5 90 112.5 135 157.5 180
20 30 60 90 120 150 180 210 240
25 375 75 112.5 150 187.5 225 262.5 300
30 45 90 135 180 225 270 315 360
35 52.5 105 157.5 210 262.5 315 367.5 420
40 60 120 180 240 300 360 420 480
45 67.5 135 202.5 270 337.5 405 472.5 540
50 75 150 225 300 375 450 525 600

cNS1MSIQaoCUIUDYIDIoVNOINY-01s nuu SDR6 (PN20) nvuwauluivos

ANNYIIND waGhemaeqmwg?ﬂun1sﬁﬂ€1"’auaﬂ‘i’fmm§e (Temperature Difference) At (K)
(m) 10 20 30 40 50 60 70 80
MSBARIMNNUIEIVEIND (| incar Expansion) (mm)
5 2.5 5 7.5 10 12.5 15 17.5 20
10 5 10 15 20 25 30 35 40
15 7.5 15 22.5 30 37.5 45 52.5 60
20 10 20 30 40 50 60 70 80
25 12.5 25 37.5 50 62.5 75 87.5 100
30 15 30 45 60 75 90 105 120
35 17.5 35 52.5 70 87.5 105 122.5 140
40 20 40 60 80 100 120 140 160
45 22.5 45 67.5 90 112.5 135 157.5 180
50 25 50 75 100 125 150 175 200
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MISBABEMSEATDUOLNOIUILIJEND

wanafnyneniaazinmsdamamuuweniialisuanuiaw st davimalnedn-a1s wldiusinsan uhaq'u, niaansSan An1sdnFLAndn

sariuLilafnsuszuuviadnduazfavinmsidoszezlunsfingy (iegnigy NSERf M NLIENIRaWIamY Fua1nnsavinld 3 dnume fat

Bending side

Expansion loop

1. Bending Side #a

Wunmsaaenstiaszasialuuwwielunsaiidnisdasmladanniin

2. Expansion Loop #a

Wunmsgaenstiaszasialunsaiifdnisdasannguiaznisvi

Bending Side luitfiywafiazaniaon1sdnsiing |

3. Bending Side With Pre-Stress #a

msgaenNsinfzasialunsaiidnistnsainuas Anuidin

Plastics normally experience thermal expansion when subjecting to heat and so does Thai PP-R,

which may also expand when it is used with hot air or hot/warm water. Thus, additional space

has to be provided when installing the pipe to allow for linear expansion of the pipe. This can be

done by 3 methods:

to allow for linear expansion of the pipe (for minor expansion)

to allow for linear expansion when there is additional expansion and

the bending side is not enough to allow for expansion

to allow for linear expansion when there is significant expansion

and the space is limited
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Bending Side
lumsfansanansaidaszelwiaifaasivmsidemeannmsiameawialwuwienls Tnunsyi Bending side Fuddnuni: sagu

AU TIFDYAIIMAIATINETIAN (L) qmﬁ\jmmﬁaﬁm 21\ Fgm%mﬂauuummm (FP)

To allow for thermal linear expansion, it is recommended to provide some clearance during installation to prevent damage. This can be done by
applying a bending side as shown in the picture below. In addition, we have to calculate the distance from the right angle to install a fixed-point

pipe clamp (Lg) by using the below equation

FP= Fixed point SP= Sliding point

= YATAVIBLUURIEG = gesaviouuuidouls

laglggaslumsmuoru

Ls=K x/(d xAL)

Ls = AINHNBIABY bending side (Length of bending side) (mm)

K = Material specific constant 28y vialngWi-a13 = 15.00

d = Lﬁumu@uﬂﬂm\]mﬂ%aﬂ (Outside Diameter) (mm)

AL = S2UZMSALLFIRINLILTI(Linear expansion) (mm) (LAnn15AWwIeklnRIT 24)
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doogn 7
Example 7
\danl#via SDR 6 (PN20) AMNET 20 m SAAYTINISBENEE 0.15 (mmym.K) ifurinSaugmngd 60
DuALTaLdd qmmgﬁlumiﬁﬂﬁuﬁa 30 avALZaldad  91INNSAIWIW NaRn1SPRNERIRTNLIENT 90 mm

a

(31N Example 6 page 24) G1571802115 90 mm LOWDLNWIUISDW ARSI IAEENISERMIANLIITILFFIT

Select a 20 m long SDR 6 (PN20) pipe, which has a coefficient of linear expansion of 0.15 mm/m.K, to be used with 60 ‘C hot water. Installation

temperature is 30 C. From the calculation, the pipe will have a linear expansion of 90 mm. If we use a 90 mm for the hot main pipe, clearance for

the linear expansion has to be:

NNaoogvlamasids avi
K=15 d = 90 mm AL = 90 mm

Fovi
Lg = Kx/dxAL)

15 x/(90 mm x 90mm)

1,350 mm

135 ¢cm

135¢cm

28



Expansion Loop

) o . . [ 1 A J A s Y o a 3 .
mnAIUNIINM Bending side galimganenemsvalsemsgadmmuuulen THnmsanas Expansion

o 1 o

=2 Ao @ = Y o 3: A a Z: Y
Loop %auanwue @NE‘IJ G]NLiﬂﬂﬂnnm‘ﬂ1ﬂﬂllEJTJ“Mﬂi!ﬂ@NﬁWﬂLWEWWWN AIANBLUUMYAY (Lg) thad

q

(51ABIMANNATINNEI loop (Amin) #0 k)

If the bending side is not enough to allow for linear expansion, it is recommended to use an expansion loop as shown in the picture below.
Since we have already calculated the distance from the right angle for installing the fixed point pipe clamp (Lsg), we have to calculate the loop

width (Amip)-

FP sSP AL AL &SP FP

laglggasiunismuonu

Anmin =(2xAL) +SD

Amin = ATNNI9ERY Expansion Loop (Length of Expansion Loop) (mm)

AL

2UZNNSULIBFIANILIIENT (Linear expansion) (mm)

SD AAvfissezUaansie (Safe distance) = 150.0 (mm)
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Goog1on 8
Example 8
\danl#via SDR 6 (PN20) AN 20 m SAAYTNISEE7867 0.15 (mmym.K) lﬁﬁuﬁﬁauqmmﬁ
60 uFLgaLduE qmmgﬁhmiﬁﬂﬁ\jﬁa 30 auALgaldud  INNSATWIL BRNTIRILMIANLLIETT 90 mm
(37N Example 6 page 24) &i5TLEazw1A 90 mm (uviaiamiingan mwin Ls 188w 135 cm uastsdwimamany
284 Loop 6ot

Select a 20 m long SDR 6 (PN20) pipe that has a coefficient of linear expansion of 0.15 (mm/m.K). The pipe is to be used with 60 ‘C hot water
and the installation temperature is 30 ‘C. From the calculation, the pipe will have a linear expansion of 90 mm. If we use a 90 mm for the hot

main pipe, the Ls will be 135 cm and the loop width can be calculated as follows:

NNasogvlanmasnds avd

AL = 90mm SD = 150mm

ee

FI\IThh Amin = 2xAL)+SD

= (2 x 90 mm) + 150 mm

= 180 mm + 150 mm

= 330 mm

L . = 33 cm
v:cadviaanuyru=aou

FP

A
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
Y
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Bending side with Pre-Stress

Tunstlnuasinxan azviin198519 Bending side dszasfiduaslaglidanadavands 158070

Bending Side With Pre - Stress Buazl@iuiiiaunin Sanumsvgy LazABMIANNEMIANNIAAIAINLTBARARY

a

MTAVBULUUANEF (Ls) v Buazduay Litavain Loop fAaLBHYRINGL

In case that space is very limited and we want to construct a shorter bending side, the slope needs to be increased. This technique is called
Pre-Stress, which requires less space, making it suitable for pipe installation within a limited area as shown in the picture. However, the distance

from the right angle for installing the fixed point pipe clamp (Ls) needs to be recalculated. The Ls will be shorter due to increased slope.

laglggaslunmsmuoru

L, = Kx/dxAL

2

L = AITNENIYDYI Bending side ﬁﬁmiﬁﬂ Pre-Stress ( Length of Bending Side With

Pree - Stress ) (mm)

K = Material specific constant 28y vialngWi-813

= 15.00
d = iU TARENaeN1BkaNYaYia (Outside Diameter) (mm)
AL = 2UTNNTULIBFIANLIIEN (Linear expansion) (mm)
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doog1on 9

\anl#via SDR 6 (PN20) A2NEND 20 m fiAAfin1saenesi 0.15 ( lzmumﬁauamwnw 60
DUALTALEYE qmwgmumﬁmmma 30 auAZaldEd  INNSAWIK YIaRNTPRNAIAINLLIETT 90 mm
gusldviaaua 90 mm Luvaieuinsen @au190AwIBATINAIEEY Loop itdw 510 mm

d

”IHHWiElEIE]\jLLWUNWH 221818NSALEEN SHRRIA LI IﬂﬂﬂWﬁLWN Pree Stress  LAUAZAWIW

De

Ls Indlps ﬁ

Select a 20 m long SDR 6 (PN20) pipe that has a coefficient of linear expansion of 0.15 ( ) The pipe is to be used with 60 ‘C hot water and
the installation temperature is 30 ‘C. From the calculation, the pipe will have a linear expansion of 90 mm. If we use a 90 mm for the hot main
pipe, the loop width will be 510 cm. If the space available for installation is very limited, it is recommended to use Pree Stress to allow for linear

as below calculation

Nnlnglamdonds avi

K =15 d = 90 mm AL = 90 mm

Ly = K x j@
= 15 /90 mm x 90 mm
2
= 954.60 mm
= 95.5cm
:dadvldanuru: ol
FP sSP 4.5cm 4.5cm 4.5cm 4.5cm sP FP
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a1s101davAITVYI0IOY Bendlng side

enNaing

al
\;;‘ ge

aole

YN mimﬂ1ﬂﬁ3ﬂ1u!!u3ﬂ13(Linear expansion) (mm)
(mm) 10 20 30 40 50 60 70 80 9 | 100
ANV Bending Side (m)

20 021 | 030 | 037 | 042 | 047 | 052 | 056 | 0.60 | 0.64 | 0.67

25 024 | 034 | 041 | 047 | 053 | 058 | 063 | 067 | 071 | 0.75

32 027 | 038 | 046 | 054 | 060 | 066 | 071 | 076 | 0.80 | 0.85

40 030 | 042 | 052 | 060 | 067 | 073 | 079 | 085 | 090 | 095

50 034 | 047 | 058 | 067 | 075 | 082 | 089 | 095 | 1.01 | 1.06

63 038 | 053 | 065 | 075 | 084 | 092 | 1.00 | 1.06 | 1.13 | 1.19

75 041 | 058 | 071 | 082 | 092 | 1.01 | 1.09 | 1.16 | 123 | 130

90 045 | 064 | 078 | 090 | 1.01 | 1.10 | 1.19 | 127 | 135 | 142

110 053 | 070 | 086 | 099 | 1.11 | 122 | 132 | 141 | 149 | 157

160 060 | 085 | 1.04 | 120 | 134 | 147 | 159 | 170 | 1.80 | 1.90

cnsmnaoonopupmo Bendlng side NIy Pre- Stress
ding side wit )t
YIIAND m‘jmn1ﬂﬁ]ﬂ1u!!u]ﬂ13(Linear expansion) (mm)
(mm) 10 20 30 40 50 60 70 80 90 100
AI1N81IVBY Bending Side (m)

20 015 | 021 | 026 | 030 | 037 | 037 | 040 | 042 | 045 | 047

25 017 | 024 | 029 | 034 | 041 | 041 | 044 | 047 | 050 | 0.53

32 0.9 | 027 | 033 | 038 | 046 | 046 | 050 | 054 | 057 | 0.60

40 021 | 030 | 037 | 042 | 052 | 052 | 056 | 0.60 | 0.64 | 0.67

50 024 | 034 | 041 | 047 | 058 | 058 | 063 | 067 | 071 | 0.75

63 027 | 038 | 046 | 053 | 0.65 | 0.65 | 070 | 075 | 0.80 | 0.84

75 029 | 041 | 050 | 058 | 071 | 071 | 077 | 0.82 | 087 | 092

90 032 | 045 | 055 | 064 | 078 | 078 | 084 | 090 | 095 | 1.01

110 035 | 050 | 061 | 070 | 086 | 092 | 093 | 099 | 1.06 | LII

160 042 | 060 | 073 | 085 | 1.04 | 1.04 | 1.12 | 120 | 127 | 134
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s:g=N1scadviwwosn
ST ezMSARATNNaSZaualnaNn-a195 ﬁa\jﬁwﬁ\jﬁ\qumﬁiumﬁﬁmﬁ\jLLﬁﬂﬂ”\jMﬂ%\jﬁ’J&l

For SDR 11 and SDR 6

Wamevsguing iy VUIAND Pipe size (mm)
m‘smmnmﬂmmma
Difference between 20 25 32 40 50 63 75 90 110
installation temperature
and working temperature ; 3
At (K) IZULHUBINIIAAA Support Intervals (cm)
0 85 105 125 140 165 190 205 220 250
20 60 75 90 100 120 140 150 160 180
30 60 75 90 100 120 140 150 160 180
40 60 70 80 90 110 130 140 150 170
50 60 70 80 90 110 130 140 150 170
60 55 65 75 85 100 115 125 140 160
70 50 60 70 80 95 105 115 125 140
For SDR 6 Fiber Composite Pipe
wagn;umqmrgﬁ‘l:; e Pipe size (mm)
m‘mﬂmunz“l‘lmmsq
Difference between 20 25 32 40 50 63 75 90 110 160
installation temperature
and working temperature =
At (XK) izﬂzmwmmsﬁﬂﬁa Support Intervals (cm)
0 120 | 140 160 180 205 230 245 260 290 340
20 90 105 120 135 155 175 185 195 215 270
30 90 105 120 135 155 175 185 195 210 245
40 85 | 95 | 110 125 145 165 175 185 | 200 235
50 85 95 110 125 145 165 175 185 190 205
60 80 90 105 120 135 155 165 175 180 195
70 70 80 95 110 130 145 155 165 170 185
Example 10

paunsARFuiaanIn 25 mm dannfansin 35 avrneaidud wazinslouiifaud 65°C rawinszez support nawils?

AT = (Twork - Tinstallation)

(273.15 + 65) —(273.15+35)
30 K

A BWIAYIE 25 mm § At v 30 K
Manuspulszuzingeaudunasnil 75 wusNAS
watldiudiBuanmiung azdavdszuzvinvgauduwadn

71 105 LAuALNAS

Lﬁulﬁﬁqunmgﬁﬁmaa&h\]mn”lunﬁﬁmﬁ\ﬁ:ﬂ:ﬂ”wwa%w
Youvia ﬁﬂ?ﬁl’ﬁﬁauqmwgﬁq\iﬁuﬂuﬁa\j
vhﬂ"wwasi'wﬁs’ii:H:”‘Emniwmﬂﬁﬁuﬁwqmmﬁﬂnﬁ
ﬁ\jﬁmzﬁa\jﬂmiqumwgﬁiumﬂﬁmuﬁw

1qnﬂ%udm%umﬁﬁﬁzazﬁwwﬁwﬂa\jﬁa 34



msmMuonunsvaggdaocnuiuondw (Expansion Force) govnalngili-ons Idoduuanousau

Calculation of Thai PP-R horizontal expansion force when the pipe is in contact with heat

viawanasnynaiadaldiuiiSou
zdinsaenemalL e ILAZLWINTN dUSuna
IypefAf-015 810150AIWIHAINISALNEIFIATNILI)

Ny Lasumalut

Fp == 6R X A
o = ax E x At x 10°
TR Fp = WSZRFIPRWNE , Expansion Force of pipe(N)
O = WSILALLTRRYAINAIINSDY , Thermal Stress (N/mm?)
A = WwnARZaMa ,Section area of the pipeline(mn?)
R
" A ZﬂRz _ﬂrz
At = Harggmng R lunsianuiulfomas

Difference between installation temperature and working temperature.

= (Twork —T\nstaHaﬂon) ( K)

m
1l

A8aERN ‘[u@ﬁa, Elasticity Modulus (N/ mnfi )
a = Iﬂl’]ﬂ\jﬁmi‘ﬁlEl’mﬁ’l‘zla\j’i’a@,Coefficient of Linear Expansion ( mm/m.K)

= 0.15 mm/m.K
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aswnaava Elasticity Modulus ngrurkniciio g

Qm“r‘i{]ﬁ( °C) Elasticity Modulus (N/ mm?)
20 800
40 563
80 300
95 250

A elasticity modulus NlFduagnuaruknionigoiu awsnKkuluiculavInmswasansiauaio

Elasticity Modulus

O
o
o

~ O
o O
o O

©))
)
o

500
400

300
200

100

Elasticity Modulus(N/mm’)

o

0 20 40 60 80 100

arunnii (°C)
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Example 11

fidanlévialnein-a19 SDR 6 auwin 20 mm fidushududnaneniauan 20 mm Sidudmeaudnanemelu 13.2 mm Téiuinsaw 65°C

figoungflunsfine 35°C vl 65 °C &N Elasticity Modulus 400 N/mm ? :fiuswzenammuuuwiniiovitls

AIMLHARYZR MY

At (273.15+65) — (273.15+35) K

30K

FWIWA1 Thermal Stress

OrR - O xExAtxi0”
- 0.15 (1) X 400(7ke ) x 30(K) x 10

- 18x10° N,
mm

FIATWA R= 20 =10mm = 13.2 =6.6 mm
2

A = (TR - 1M
= (9010 - 9(6.6)) mm®= 177.31 mm°
Fariis Fp = 6RXA

18x10° N_x177.31 mm’
mm

0.319 N

mainvialnefn-a152u1n SDR6 2R 20 mm Jusvzenesi 0.319 N

WUl dwiasvihSauwuailuluady Yuazanansasunsuaenadls  uwazmsidanuaddsaviafisunseaenemitlpme
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misriuauoudirsSumsidodunoagudouinsou
Insulation for hot water pipe

vialnefifi-an3 msdmainawin Lﬁaammiqmlﬁmmm%au fi\mé”n"l,umiLﬁan"lﬁa]zﬁa\jﬁuag:ﬁuﬂaﬁﬂ wazavAusznaulunsfins
Ma1eUsns AALAluNSEIAESaY (Heat Conductivity) ftiiudniladuniiy fifrnardey Suvia Inefifi-an3 fiudmann PP-R 80
Wiananainanglsy Aa 0.15 Wim.K Jedimmsranadausi feiudeansosnmaasouliinnnimielansi 1 1
wamendemaduawinlusfomily (daifiuuiurawsn) a‘mmminarﬂFmwmﬂanamu’lﬁag‘"lm:ﬁuﬁﬁamdwﬁalﬂ
Tawafusssalui

Thai PP-R pipe that is used with hot water should be insulated to reduce heat loss. Selecting an insulator depends on various factors and
installation conditions. Heat Conductivity is one of significant factors. Heat conductivity of Thai PP-R pipe, type PP-R 80 is 0.15 W/m.K
which is low, so the pipe can better retain the heat than normal steel pipes. In addition, Thai PP-R Pipe is partly self-insulated (when

compared with a steel pipe) which helps reduce the thickness of insulation required, as shown in the table below

nmisiaanigauougovno Inolili — 1S su SDR 6
Selecting an Insulator for Thai PP-R Pipe model SDR 6

Thermal 0.030 0.035 0.040
Conductivity W/m.K W/m.K W/m.K
mmwuw"hqmmmamu (mm.) Minimum insulation thickness
Dimension | 50% | 100% 50% 100% 50% 100%
16 6.1 12.8 8.0 17.0 10.1 22.2
20 6.1 12.9 7.8 18.8 9.7 21.6
25 6.0 13.0 7.6 18.7 9.3 21.0
32 9.4 19.9 11.8 25.5 14.4 322
40 9.3 19.8 11.5 25.1 13.9 31.2
50 9.0 19.7 11.0 24.7 13.2 30.2
63 13.1 27.9 15.9 35.0 19.0 429
75 15.6 334 19.0 41.7 22.6 51.1
90 18.8 40.2 22.8 50.1 27.1 61.3
110 23.1 49.1 27.9 61.1 33.1 74.7

38



nisKuauoudIKSUnoguavLIgu

nslivaauduingu azifinnisnausidunenin (condensation) Funannisifinfifarnnsanainmeven dudaamudnzawiauin
imsnawsidunesi Jeirnadidusowinawiwiiaaamsnawmiitdedioyasrua o dudagamuninsgiuandmnssueauieassis (DIN

1988 Part 2) AuluusazszivAa1aezd msszyfiuansvanit Taumswaamnsoluldlafussuwiakidunuszion sube PP-R e

Standard values for minimum insulation thickness for

The insulation of potable water plants (Cold)

Type of the installation Insulation thickness at k=0.040
W/mK
Open installed pipe
4 mm
In a not heated room
Open installed pipe
9 mm
In a not heated room
Pipe in a duct,
4 mm
Without hot water pipes
Pipe in a duct
) ) 13 mm
Beside hot water pipes
Pipe in a pipe chase
. 4 mm
riser
Pipe in a duct
ipe in a duct 13 mm
Beside hot water pipes
Pipe on a concrete floor 4 mm

*The insulation thickness applied to a diameter of d= 20 mm ,for other

coefficients of thermal conduction have to be calculated correspondingly
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nsinaavoasimslsagovnalneiiions su SDR 11
Flow Rate Diagram for Thai PP-R Pipe, Type SDR 11

Loss pressure diagram for SDR 11(PN10) pipe
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nswnaavaasimslsagovnolngliions su SDR 6
Flow Rate Diagram for Thai PP-R Pipe, Type SDR 6

Loss pressure diagram for SDR 6 (PN20) pipe
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nisnadounsvau cnuvuiasyiu DIN 1988

vialvefi-a1$ fifasoudsosldsunsnasaunsssiuionswsulalasinsesiuuseiuiisnnniuseinises
130 1.5 wh shuamandRlawzaavialnedii-ans Tumsnagauusssiuananalfinnseeemiadoiondumanssny
famsnasauRaAnuAuiisamaluie azsauitovainmsseasiizaie

qmmgﬁmmanﬁm?iaulﬂdnmanﬁ:wuﬁ\jmsLﬂﬁmuLLﬂa\iLLiuﬁuﬁwqmwgﬁﬂmiLﬂ?iuw,ma\i 10 K

A inuan ol suRwUszanos 0.5 — 1 us

MSVRABULSIFUUSZNaUME 3 2879 fudh

1. misnaasuitavdu
nadaulALYinNISaRLSIRUANINNILSIAUALEISE 1.5 111 YN1SaRAWSIAY 2 ASY Audeseau finuua Maluian 30 wid

udvaaely 30 wiil Ausvanazsouldaniaclunit 0.6 Uns uaslifisasiusngliin

2. msnaaouran
msviRaLtavaInmMsnadaudosin Tnevinnisdnususuaniindeseiuinvua andudaseld Wunat 2 Foluy

L SR ADIARAYIINMSNAFEULSNAY Laifin 0.2 U1S

3. msnaaouaame
ALK 10 115 wax 1 v1s dduiu lnedaseliduinaiasvazlutosnii 5 wifl Inuazsaylaasususuwianannats

nnAsuTRsyinMsdalna wazsiaulaiiiamssiunaannmaday

NnMsvARaULARGLTLEWIzRawIMTIaniadauulna  wazsawimavadaud medanugnaziagliuwisnnia

Hamalunriulvasie

a1



cdoogivnmsnadouinsvau (Examples for pressure test)

favnslevialnedf-a1s Ausesun 10 U135 azFudiumsnagaulsnm

For Thai PP-R that is to be used with water under a pressure of 10 Bars, the test can be done as follows:

Test pressure = Working Pressure x Safety Factor of 1.5

= 10x15

= 15 11§

1.msnadsullovdiu
11 @307 1 wseswivihmanagau 15 1S
szaziandiuaaely 15 widt

WSIRWTIRALE s

1.2 @AY 2 wseEwivinnSyvAday 15 u1s
szgzanfivassly 30 wafl

WSIRWTTRLE uns

(w3usnlimsanassinii 0.6 115)

2.msnadounan
21 Sl 3 useAwivihmsvagay 15 Us
szezanfivaadly 2 dalue

WSURWTIRLE s

(wsusnldmsanagsiingi 0.2 11g)

3.msnadoudame
3.1 ﬂ%\]ﬁ 4 LLi\]ﬁ%ﬁVT’]ﬂ’]’iVlﬂﬂﬂU 10 U9

segzaivasely 5 widil  fAmssdn lddnsshdn

Uanpusuiwivnamaannawualsuwndausald

3.2 ASUN 5 Ws9sH 1 Uls
segzaivasely 5wl fnssidn Tafinsshdu
AFUNAMSYIARBUUTIA

HuNISVIRdaU Tsieiwnsvadau

1.Initial test
1.1 The First test Test pressure 15 Bars
Leave for 15 minutes

Recorded pressure Bars

1.2 The Second testTest pressure 15 Bars
Leave for 30 minutes
Recorded pressure Bars

(Pressure should not drop below 0.6 bars)

2.Main Test

2.1 The third Test Test pressure 15 Bars
Leave for 2 hours

Recorded pressure Bars

(Pressure should not drop below 0.2 Bars)

3.Final Test
3.1 The forth test Test pressure 10 Bars
No leak observed

Leave for 5 minutes Leak observed

Completely release the pressure before the next test.

3.2 The fifth test Test pressure 1 Bar

Leave for 5 minutes Leak observed No leak observed
Conclusion on the pressure test

Pass Fail
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UICISOaNISNQadouIsSYaU
NSARAATNIATIAL SUAUIZADIFAR e IAFIFAYDIN1IFAGI
Tnwanlaaldimsemnngin fanupaiamdauls ldifin 0.1

s

msmaowa:eas:uunoth INgdiid — oS
mels DIN 1988 ( Control Association Sanitary Heating Climate)
1[§Ta§maﬁ\quﬂiza\jﬁ’lumavﬁmmazmmﬁaﬁh ot
- mﬁmuammmwwauﬁiﬁu
- ANy Aademenaiuuazmsinngan
- WaAndBy Anadiananzosiudiuniagunsaiing
fiialdoman

- AnNaEzaIngaivianelu

Bodtouun Auit
1. lameluvaseii

2. lamuluvameviniazainie

o
9

msiianismsviAnuazaavalneii-a15 W

fuatifuuszaunsnizacgfns AusauN1TaugNeAN

wazfauuzvieaudnanm e

dmsurhdnmaATEIU DIN 1988 namfsszuuiain
PP-R 18131 “Flushing with water” RaviANaza AR L1
WeswauddmsunislFnuese fusiasnannsinsie
Tnefif-a15 ldufusadd Gudnuse wu nm, 10, a1sazay
uazdu 1 usliisnmaidomviauazdore e feiins
Fusion M38MaviaanazaufuATaSauit 250-260° C
’E’iu’l,ﬁqﬂnamf Aatpdauidan winiu
msiassheismasnaniidliAnmsuszana fuitaforiuzen
4R w3aii3un1 HomogenizeduazlsviliAnansivanfns

pIIEl

* The technical rule for potable water installation (TRWI) DIN

1988, Part 2

43

Meter for Pressure Test
The pressure meter must be installed at the bottommost. The

*

maximum deviation allowed for meter reading is within 0.1 Bar*.

Thai PP-R Pipe Cleaning
The DIN 1988 (Control Association Sanitary-heating-Climate)
describes the objectives of pipe cleaning as follows:

To control the quality of drinking water

To avoid damage from rust and corrosion

To avoid malfunction of corresponding parts or
equipments

To keep the inner surface of the pipe clean

Directions are as follows:
1. Flush the pipe with water

2. Flush the pipe with water and air

Selection of Thai PP-R Pipe cleaning methods depends
on experience of the installer, customer requirements, and

manufacturer recommendations.

According to the DIN 1988 Standard for drinking water,
“Flushing with water” is sufficient for PP-R pipe cleaning because
no additive substances, such as glue, chemicals, solvents, or
other equipment, are used during installation. Instead, 250-260 C
thermal fusion is used to weld the pipe and the joint together, and
a welding machine is the only equipment employed in this
process. With this technique, the material will be homogenized
and no toxic substances will be generated inside the pipe during

installation.
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FNNNAT3IW DIN VCE 0100 PART | fimseuanAxdaaniuzasineinfifviowiuazilngy dwmsudmihlnils wu e dnin
1Nd viafisnnau Afdwusznauidulans i lussunihan wazsiseu azdaudandaivuazdaeAuinaeianauanany e

wAUANIsiluamsiiarnEnRazaurndg I

The DIN VCE 0100 PRTI Standard requires safety measures for en-suit residence. Any parts that have electrical conductivity, such as a
bath tub, a shower, a valve, or an odour trap that contain metal parts, including drinking and hot water system, have to be connected and

centrally earthed; for example, at a central circuit control point in the building, to balance the electric potential

ns3ainu
Nalnefin-a158anaudunnsy waznuniu fuanansaifusnulamudounayill wimsszdnssinsasnmsiiulyIninduaewnn 1iaeain

A vV dunaraangnsldnueawianaradnynaiia 1aeiawz High Polymer Plastic
sasinldmsdmnualneii-a1s Bnatsuamduszezaiwis twszva lneiif-a15 anafiannudonals

Since Thai PP-R Pipe is tough and durable, it can be stored normally as other pipes. However, storage under direct sunlight should be
avoided because the UV affects the lifetime of all plastic pipes, especially High Polymer Plastic. Therefore, Thai PP-R Pipe should not be

exposed to prolonged sun light because it may be damaged as other plastic pipes.

nsyu&av
nagidnisendeialnedin-a1s Tuanmzannevunidn sl 61N 5°C Favszanssiosaunisnszunn wazmnaluwvialnaiinain

If Thai PP-R Pipe is to be transported under cold weather or the temperature is less than 5 C, be cautious and do not throw the pipe
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mismanu UV nstulgviucinnaaq

nslinualneii-ansanuannsasasdndasud UV Tnemseduavinldwanaindnisidananin

o o
1

sarinnsdifiazfinsvivialnedin-ans lUldnuludneasit msuntoviisuuanvia Sevilanaieissu

Y

1. ¥iueNe Aluminum jacket

) a

2. JNPNEAUIL rﬁmﬁLﬂu‘viamuﬁﬁamﬁ%ﬂuﬁa\jﬁmmu Fulpayiluazmdnu uv zim%mmuﬁﬁaagjuﬁu Wiatauriwas Uv

3yenedin UV Budwisiitleiie sIm51 uaziianuaona Bonouidny lhduiatoialnefin-a1s Tiusdmgnandduin

20U WALAA AN SRdauLaz e iin1skdenn Tasai

Using Thai PP-R pipe under direct sunlight or UV will deteriorate the plastic property. Thus, if the Thai PP-R pipe will be used under such
condition, the outer surface of the pipe should be protected by the following means:
1.Covering with aluminum jacket
2.Covering with insulator. Insulation is need for main hot water pipe. In this case, anti-UV paint is normally applied for UV protection.
3.Applying anti-UV paint. This method is easy and quick, and gives beautiful result. The company has sent an example of Thai

PP-R pipe to leading paint companies in Thailand to test and to give recommendation as shown in the table below.

NSiN1SIAUNBNavVIDY

nosMaJooriu UV woldoonuworomeauon
Toempusuh« Tagodoeenonoineww-ons TKusuhwwanasuih
goous:nAcidumsnaaoulia:iu:thmsizou dod

Area
Layer Paint type Usage 2 Lifetime
(m®/gallon)

st Penguard Primer SEA (RED) or 14.383
1 Base paint More than 5 years

Penguard HB (Grey,Red. White) 32.9295
ond Hardtop AS (Signal color) Top paint 33.308 More than 5 years
I Rustech Base paint 33.50-16.73 More than 5 years
TOA ond Topguard Top paint 42.54-28.24 More than 5 years

ausnasumudoyawuIiAUIaRWAsINATAYODIICa:USUNHSoQs aa:I88aWUIAUIAN

www.toagroup.com, www.jotun.co.th

Joyadpnanodhoduiludeyashnsunoineww-onsiriu nscunisrunedus)

nelneww-e1s NoMsmadeoriu UV 180 o:Go0US nmﬁumovx]wémriau
mmimaaumuﬁagaLWNLﬁsﬂﬁﬁﬁﬂwUmmﬁﬂﬂa\mﬁiam%ﬁ’w
w3anTaBunLNNLANLAT
www. toagroup.com, www.jotun.co.th

dayadunanthuiududayadmsuvalnefiiansviniu
nseildiuviadau 1 azfavlinniumudnantaw

E v = x\

rielneww-o1s AdmsmaUoonu UV 1do
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msianlky Fire fighting measures
91N Material Safety Data Sheet ﬁ:q@mamﬁﬁﬁmmﬁﬁmlWﬂamﬁmwa’laﬁnﬁmmﬁw vilnefif-ans fost
A Heat Value = 8000-11000 Kcal/Kg
ansiAfifiasUdasaanan nsciifnlwlve dsuil
41 (H0)
-msuaw laaanlas (CO,)
-88n81au (0,)
-ASUBLNawIantgs (CO)
_uazasnfinnswasuszay lalasasuanuazuaaslas 16 Tunsciilssumngan 400°C — 700°C Aousisn
nseisfalnlvel Bl Eminmlunstlosiuafumdionnseily

mssulWiiingw aansosuls Tngld v e msuaulaeanlas waz wotAf(Chemical Powder)

For safety reasons unsuitable extinguishing agents None

- Additional information Heat value : 8000 - 11000 kcal/kg

- Special hazards caused by the material, its products of combustion or resulting gases: In case of fire it can release : water (H,0),
carbon dioxide (CO,), and when lacking oxygen (O, ), carbon monoxide (CO) The products of the burning are dangerous.The
formation of hydrocarbons and aldehydes are possible in the initial stages of a fire (especially in between400 ‘C and 700 'C).

- Protective equipment: Put on breathing apparatus.

- Suitable extinguishing agents ,Water haze, Foam, Carbon dioxide, Chemical powder

mscaalwcnuuiasyiu DINA102 Flammability according to the DIN4102 Standard

, e e - According to the DIN 4102 Standard, flammable ability of
alngiin-a15 Aszaumnuainnsalwnmsialn ATNNINTF T

u » 4oa e . Thai PP-R Pipe is categorized as level B2, which is medium
DIN 4102 1{usziu B2 dufimsfimlnuinnary axnsauian

o o ! - I flammable and can be used inside buildings. Although different
T8 uwomansle TneusazUszinaAazdansgiuwuansiuly

" e e o o o standards are applied in different countries, Thai PP-R Pipe
waAvalnafn-a13 VCHUARTNNIATZTLEBINY FIIATTIIATWAT

follows the German Standard as shown in the table below.

Selection of European and ISO standards for determining fire safety parameters

Country
A t
Germany Great Britain France Italy
1SO
Parameter DIN BS NF Uni CSE
Non-flammability 1182 4102-1 476-11 P92-501 -
Calorific value 1716 - - NF M 03.005 7557
Ignitability 7657 4102-1 476-Pt5+Pt13 - RF 1/75/A ,RF 2/75/A
Heat release 5660 4102-15,16 476-6 P92-501 -
Spread of flame 5658 4102-1 476-1+7 - 4006007
Room tests 9705 4102-19 - - 035,025
Smoke Density 5924 4102-15,16 5111-Ptl - 4007012
5659 6401
Classification of building materials in Europe
Contribution to fire Germany/ Austria | Great Britain France Italy
Minimal Al 0 Mo 0
A2 0
Bl 1 Ml 1
Low
M2
B2 2 M3 2
Medium
3 3
High B3 4 M4 4
5
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In Germany, plastics are classified in accordance with DIN 4102, where Class B is combustible and Class
A is non-combustible. n Class B, a distinction is made between low flammability (B1) and medium

flammability (B2). Highly flammable building materials (Class B3) may not be used.

A gas flame with a length of 20 mm is used for the simulation of a developing fire, e.g. due to a match

as standardized in DIN 4102, Part 1. The exposure time is 15 seconds.

The assessment criterion is the maximum flame height in 20 seconds, measured from the start of flame
application. The maximum flame height of 150 mm is defined such that wood with a thickness of at least 2
mm is classified as having medium flammability (Class B2). If flaming parts fall and ignite filter paper on the

floor of the apparatus, the building material is classified as “dripping flaming particles”.

Small burner test

a7



If the primary safety goal of preventing a fire has not
been achieved, e.g. because of the ignition of newspa-
pers, wastepaper baskets, etc., the next step is to
prevent the spread of the fire. The test for low flammabil-

ity (Class B1) is based on this concept.

The corresponding Chimney Test to DIN 4102,
Part 1, 15 and 16, simulates a burning wastepaper

basket in the corner of a room.

The specimens, which are arranged in the shape of a
chimney, are exposed for 10 minutes to a gas burner with
an output of roughly 21 kW. The classification criteria are
the temperature above the specimen as a indicator of
heat release, the limit value being 200 'C, and the spread
of flame in and on the surface of the specimen, as char-
acterized by the destroyed area. The four specimens
must have a mean residual intact length of 15 cm and
none of the specimens may burn away up to the upper
edge. The smoke density is also measured, although it
has no influence on the classification result. However, at
an extinction of > 400 % . min., a note is made in the

approval certificate.

If material falling onto the perforated floor of the chimney
continues to burn for more than 20 seconds, a note is
made in the B1 test certificate indicating that the material

drips flaming particles.

Numerous Bayer plastics for application

in the building sector are classified as being
of “medium flammability” (B2). In addition,
the responsible Expert Committee

(PA III) at the German Institute for Civil

Engineering (DIBt) in Berlin has issued

“General Building Authority Authorizations”
(formerly “test certificates”) for a

number of sheets made of Makrolon®,
meaning that users have a large selection

of products at their disposal.

Chimney test

mmamaﬁaaﬂmﬁmﬁm[ﬁﬁ can see detail from requirements on the fire behavior of Bayer engineering

thermoplastics for building products. European standards and applications
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If Thai PP-R pipe and fitting are to be used as a chemical conduit, the following factors that might affect their quality
should be considered.

1. Type of chemicals: determine whether the pipe and fitting is resistant to that type of chemical

2. Concentration of the chemical: determine the chemical concentration. The pipe and fitting may be resistant to such
chemical at low concentration. High concentration of the chemical may corrode the pipe, making it unsuitable for use.

3. Temperature of the chemical: determine the chemical temperature. The pipe may be able to cope with chemical with
low temperature. However, high temperature will transform the plastic structure to be less durable and reduce its chemical resistance
property.

Thai PP-R Co. Ltd. provides chemical resistance information to users. If the chemical to be used is a mixture of
various chemicals, user has to evaluate each individual chemical. If there is no information provided for a selected chemical, the
company will send one sampling set for testing under real working condition to determine whether Thai PP-R will be resistant to
that particular chemical before the company allows the pipe and fitting to be used with such chemical. Always consult the company
before using the pipe and fitting with any chemicals.

Do not use thread fittings in the installation of the pipe and fitting for chemical transportation, because they are made of
brass with nickel coating, which is not resistant to chemicals. Instead, flange system is recommended by using a flange adaptor .
This installation method will limit only the plastic part of the pipe and fitting to be in contact with chemical, preventing corrosion
and prolonging the pipe lifetime.
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