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Auauiduevriolneliii-01s

Trai PP-R specification

msldnus:uuriolngiiii-o1s

Applications of Thai PP-R pipe

nasyueaanturi

Product standard

msiSgnauazovriolngiid-01s

Dimensions of Thal PP-R pipe

Us:nngovrio

Type of Thai PP-R 80 pipe

s:uudodalnglili-ons

Tral PP-R ftting

s:uudade E.F.

Electro fusion fitting

ovAUs:nauzevNoIHdeVAtUITM

Hodelnyiidi-01s

Gomposition of brass used in Thal PP-R fitting
ms#

Galculations of Tnai Thai PP-R permissibie working
pressure and lifetime

msw Long-term Behaviour
yovriainglili-ons

Long-term benaviour diagram of Thai PP-R pipe

Togduiusiuamunrninazisoau

Table showing Thai PP-R pipe and fiting ifetime in
correspond with temperature and pressure
mséadozevrioiiovvinaosou
Thermal expansion of pipe
msfudummsgadomuiudgozevrio
Wodudanousou

Galoulation of linear thermal expansion
msyagmsdadogovrisluiuogo
Allowance for linear expansion

Bending Side

Expansion loop

Bending Side with Pre Stress
s:msdadoduwesn

Support Intervals
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msfuounsvuadozevioauIuING 1D
iodudanowsou

Caloulation of Thai PP-R pipe horzontal expansion force when
the pipe Is n contect with heat

Insulation for hot water pipe

Insulation for cold water pipe
nswidavdasimsisagovriongliii-o1s

Su SDR 11, SDR 6

Flow rate diagram for Thai PP-R pipe type SDR 11 and SOR 6
msna@eunsvau awwagiu DIN 1988

Pressure test according to DIN 1988 standard

3 masdamsnadeunsuau

Meter for pressure test
msthnowaeras:uurioth ne il-o1s
Thai PP-R pipe cleaning
msdomadudmsurioth Iny Gili-o1s
Earthing for Thai PP-R pipe

msdaifiy

Storage

msmaéfiu UV nstildowmniaa
Anti-UV paint for application under direct sunlight

5 msiwlng

Fire fighting measures
msaaldamuuiasgiu DIN 4102
Fammablty according to DN 4102 Stancard
fAOWNUMUdoasinTzevriNa:dad:

Chermical resistance of Thai PP-R pipes and fitting
Fohialumslivu
Usage imitation
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THAI PP-R PIPE SPECIHCATION

Inspasouo
Polypropylene (C,H,), Structure

i ch
(C5Hg)n +C-C¥
b oA

PP-R /02191 Polypropylene Random Copolymer
e
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KEY CHARACTERISTICS \
OF THAI PP-R PIPE
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Long-Term Behaviour Tuwth 21)
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lord cla
All Thai PP-R pipes and joints are made of high quality

plastic pellefs from Europe fo ensure high qualify and long

Iife fime.

Density only 0.897g/cm’ or 8 fimes lighter than steel, making
t cayfor itolition and rarporiain.
e to hot water system:

can be used with up to 95 °C water for 50 years under a
specified working pressure (see detalls in the Long-Term
Behaviour Table on page 21)

Clean and

PP-R are the plastic that approved by Green Peace as safe
and clean plastic. In addition, the pipe has been fested
according fo BS 6920 PART Il standard fo ensure that the
pipe s free from rust, sediment deposits, gems, chemicals,

and carcinogens.

installation of Thal PP-R pipes and joints can be easlly done
by using thermal welding equipment. which fuses the pipe
and the joint info homogeneous texture to ensure no leak
ot the connection.
Irfa

S
Low friction in the pipe due to it's smooth plastic surfoce
makes the flow rate comparable to other plastic pipes.
Compatit th other pipes:!

Various standardized screwed joints and flange system

allow Thal PP-R pipe to be used with other pipes,
ion proper

f

Au\lulu\uunv‘uuuuln g7
Gt 38

dciodvioodou

Hunanainiilasni uazibu themo Plostic Femmza
i tEnlo Falymiudndou

s plasic has lower thermal conductivity
than steel, Thai PP-R pipe requires much less insulation than
a steel pipe does. (See defall in pages 38)

Environmental friendly:

PP-R s a safe and themo plostic so it can be recycled with

no ham fo the environmen.

Noke: * Refr fom poges 55 - 59

Vo cor Noold o Beveky G: Thrpe produce by Gresnpeoce pin of A, 1998
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szuwvie Wnefif-d wdnlfunmsgudoaluil

Product Standard

Thai PP-R pipe is made under
the following standards:

1SO 9001:2000
1SO 14001:2000

CE éhriUeunsniindeidou

DN 8077 aevistwalwstndiu unsnadindau
Polypropylene pipes - Dimensions
DN 8078 dawvistwalwstndu dormunamunm uazauamiEmMemaday
Polypropylene pipes — General quality requirements and testing
DIN 16962 msstevie ua farie Weussiuaes via P
Pipe joints assemblies and fittings for polypropylene (PP) pressure pipes
56920 dduszumnbiitemlnalusans
Suitability of non-metallic products for use in contact with water infended for human
consumption with regord to ther effect on the quality of water.
180 9001:2000  Design, development, production and service of poleolefin (PP-R.PE) pipe and fitfing,
PVC-U, PE double wall curagated pipes and fitings and correlative management activity.
180 14001:2004  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.
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imensions of Thai PP-R Pipe

msSunuwavialneifi-ans muaaszIw DIN 8077 fvanads doit
According to DIN 8077 standard, Thai PP-R pipe dimensions can be identiiied by various methods

follows
1 Standard Dimension Ratio, SDR SDR = Outer diameter (mm.)
Thickness (mm.)

Example 1:

ialneiies PN 20 2w 110 mm SATavw 183 mm SDR = Outer diameter (mm.)

o daneievialudsoizzae SDR il , wlgick"ess (mm.)

120 mm
Thai PP-R PN2D, size 110 mm wilh & tickness S L1411
e o B3mm - 00!

SDR as foll

of 183 mm can

dorfuiriSunvslneiR-ang PN20 2w 110 mm AwInA 183 Tudiaszim SOR 6

Therefore, we call Thai PP-R PN20, size 110 mm with a thickness of 18 ng SDR 6.
Example 2:

vislnefiand PN10 oum 110 mm  Fmmm 100 mm SDR = Outer diameter (mm.)
dinfuiSunaavialydnuoizaoy SOR 1l "~ Thickness (mm)
Thai PP-R P20, size 110 mm witha hickness :%: 11

of 10.0 mm can be called by the

dfuiGunvialneifind PN1O TR 110 mm P 100
Fullwiatszin SOR 11 ywndatwiodey sofui1 A1 Standard 10,0 2s
Dimension Ratio, SOR BuilAmiasuanyiviandariu 1 SAmmmunnn  Sian

show that the lower

 the pipe and the higher

uazmausuAulAguin pre

2 Pipe Series ,S

S = (SDR-1) Example 3: o SDR 6 annsnidundaluszuy Series F1athdls?
e fow can SDR 6 be caled n th
S = (SDR-1) =(61= 25
2 2

dinfwsransoiduniia SOR 6 9 S 25

S = (SDR-1) =
2

R 11 can be called S 5.

dorfwsnanansaiunvia SDR 11 1wl s 5 ndaathuosan
szifvtn 1 Series,s Buftsanusviiouls 1 Semaminann
siligofh dunduriy mais SOR

hat the lower the Series (S), i

erty

similar to SDR sy



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

Yzl : ssuwviesiuszu via Chilled water
v vdaszuuvindu 1

goangiimslio : 3- 60 svruzaBd

agmiliom 50 U+

ewsuillions 10 11§

WM DIN 8077/78

ANNEMABIEN 14 AT

qudnoimenan : A

Applications Potab er piping system, chilled water
piping system, warm water piping system,
or other piping systems

Working temperature : 3- 60 degree Celsius

[E

Working

Standards DIN 8077/78

4m

ime

Green

Outside Diameter | Thickness | Internal Diameter | Water Volume Weight
(mm) (mm) (mm) (L/m) (Kg/m)
20+ 2.3 154 0.186 0.115
820 . i
25 23 204 0327 0.164
32 29 262 0539 0.267
40 37 326 03835 0412
50 46 408 1.308 0638
63 58 514 2076 1.010
75 68 614 2962 1.420
90 82 736 4256 2030
110 10.0 900 6364 3.010




PP-R 80 Pipe, Type SDR6 (PN20)

Applications

Working temperature
Lifetime

Working pressure
Standards

Length per pipe

Physical appearance

HGH PRESSURE CLAS

Uszimmilfionn

goangimsldom
angmilifom
PAuildem
IR
ANNETBLAY
Judnyaimenan

Potable water piping system, hot wi

suwiathusz siavhiau

2UUMa Chiled water Wiaszuuviau |
3-95 puAnzAded

50 T*

20 1§
+ DIN 8077/78
14 1A

fiden fuousemiidn

piping system,

chilled water piping system, or other piping systems

3- 95 Degree Celsius
50 years*

20 Bars

DIN 8077/78

4m

Green with 4 white stripes

Outside Diameter | Thickness Internal Diameter | Water Volume ‘Weight
(mm) (mm) (mm) (Lim) (Kg/m)
20 34 132 0.137 0.172
25 42 166 0217 0226
32 54 212 0353 0434
40 6.7 266 0.556 0.671
50 83 334 0.877 1.040
63 105 420 1.386 1.650
75 125 500 1.964 2.340
90 150 60.0 2829 3360
110 183 734 4233 5010
160 26.5 116.8 8.962 10.60




SNl udanssusug

(& wovs:uurio PR —

ooniIVUWIFLEhrsUs:uUthSoulaeiaw:
W 8¢ R PP-R UADr 3 AL

vsstannsldome : ssuwiarhszn viebdow scuuvie Chilled water
nSassuuiadu |

goangimsléom : 3- 95 avrnizaided

angmisléom 50 O

awauilldom 120 nd

IR : DIN 8077/78

AMNETHBEY 4 AT

suanuaimenan : A fuaudundidn

AMANTRRIAY ;s towi wdaifioy 13 Weifiuiuvia SDR 6

Applications Potabl

 piping system, hot water piping system, chilled water piping

system, or other piping

ms

Working temperature ~ : 3- 95

legree Celsius

Lifetime

Standards
ength per pipe 4m

Green with 4 red stripes

Less linear expansion only 1/3 of normal SDR 6

Outside Diameter | Thickness Internal Diameter | Water Volume ‘Weight
(mm) (mm) (mm) (L/m) (Kg/m)

20 34 132 0.137 0172

25 42 16.6 0217 0.226

32 54 212 0353 0434

40 67 266 0556 0671

50 83 334 0.877 1.050

6 105 20 1386 1650

75 125 500 1964 2340

% 150 600 2829 3360

110 183 734 4233 5040

[P o= — 266 1068 8962 1115




PP-R 80 Type SDR6 (PN20)
ALUMINIUM COMPOSITE PIPE

Uszavmsliu  ssuuviavihusnh viavi$au ssuuvia Chilled water

wiaszuwviedu 1
gouingAmsléom : 3- 95 avAnigaided
awmidlfom 50 O
il 20 nd
AT : DIN 8077/78
AMNETIBIY 4 LAS
gudnsoimensn : A

AanAiAy msdadluuemuasunnhulaeniviauuussaim
unzgusaslHiuas

auls Tusmdmsiaguudadmmie Taense
Usage Potable water piping system, hot water piping system, chilled water
piping system, or other piping systems

Working temperature ~ : 3- 95 degree Celsius

Lifetime 50 years*

Working pressure 20 Bars

Standards DIN 8077/78 and SO 15874
Length per pipe 4m

Physical appearance  : Green

@A MEMEN ANUNI ANUHUIVOI Al ANUHHIVEI PP-R i“uusn
(mm) (mm) (mm) (mm)
20 28 0.15 0.55
25 35 0.15 0.65
32 44 0.15 0.65
40 5.6 0.15 0.75
50 69 0.15 0.75
63 87 0.15 0.75

aculating th woringpressure & e, Fieass 85 ot o th Long-Tar Behevior Tabe.



Jocio/Fitting
Jadonnastia nunsvdu (Permissible Working Pressure) i 20 u1s

fiacloasy Socket una / size d (mm). D (mm) L (mm)

fiove 45 Elbow 45

uina /. size d (mm.) D, (mm) Ly(mm)
20 20 29 21
25 a5 34 24
32 32 45 275
40 40 53 31.5
50 50 67 365
63 63 86 48
75 75 102 52
90 90 122 61
110 110 148 70
dovo 90 Elbow 90 wna /. size d (mm) D (mm.) )
20 20 29 27
25 25 36 32
32 32 45 38
40 40 57 43
50 50 70 525
63 63 86 63
75! 75, 102 72
90 90 120 82




Jovoaa Reducing Elbow wna / size d1(mm)._d2(mm,) D1(mm.)._D2(mm) Himm)_H2(mm.)
1
o 25/20 20 25 28 34 295 315
e 32/20 20 32 28 4 3B 37
L:F 32/25 25 32 34 43 3B 37
Py

o

awmv Tee una / size d(mm.) D(mm.) L(mm.) H(mm.)

. | 20 20 29 54 29

25 25 36 84 31

32 32 44 76 38

of [ 1 ) 40 57 86 43
B 50 50 70 105 525

L 6 6 86 126 6

75 75 102 144 72

90 90 122 170 85
110 110 148 195 100

@wnvaa Reducing Tee una / size_di(mm.)_d2(mm.) D1(mm)_D2(mm.)_L(mm)_ Hmm)

I - 25/20/25 25 20 36 36 64 R
32/20/32 32 20 445 29 68 34

== 32/25/32 32 25 43 3 &7 B

] b 40/20/40 40 20 57 29 86 40

I 40/25/40 40 25 53 34 71 39

40/32/40 40 32 53 43 78 41

50/20/50 50 20 70 36 105 51
50/25/50 50 25 70 36 105 525

45 8 A

50/40/50

50/32/50 50 32 70 3 525
/40// 50 40 70 57 105 525
/ 63 25 86 36 126
63/32/63 63 32 84 43 9125 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 57110 60
/50//; 75 50 101 60 114 62
75/63/75 75 83 102 86 72
90/40/90 90 40 122 56 124 71
90/50/90 90 50 122 89 124 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 &9 136 835
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

Gondavrtitvu Flange Adaptor wna / size  d(mm)  Di(mm) D2(mm) Li(mm)  L2(mm.)

40 40 50 78 10 27

L 50 50 81 87 10 30

1 63 83 84 100 12 34

75 75 99 143 14 38

8 I= 90 90 118 140 15 44
i 110 141 185

110 161 50
160 160 186 220 25 53




Jacioasvindgolu Female Thread Connector

’i una/size : 3241,4041-1/4, 50% 1-172,63+2

Jovoinduolu Female Thread Elbow
|

B \

i una/size : 1/2* D32* D32

adieUoao Stop Valve

> &

dhnsou Cap

uuna / 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

uwna / size
20*1/2
20%3/4
25%1/2
25%3/4

321

d(mm.)

20

d(mm.)

uwna / size d(mm.)
20%1/2
25%1/2
32*3/4

20
25
32

1/2"
172"
3/4

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

" 45

1-1/4" 157
1-1/2" 70
28 86
G D(mm.)
1/2" 29
3/4" 28
1/2" 36
3/4" 36
s 45
D(mm.) L1(mm.)
29 36
36 38
44 38
D(mm.)
28
345
43
54
70
86
D(mm.)
29
36
45
57
70
86

L(mm.)
45
45
49
49
45
71
80
92

L(mm.)
28
28
32
32
40

L2(mm.)
56
64
64



Jadioasvindgouan Male Thread Connector

Jovoindgouan Male Thread Elbow

wuna /. size d(mm)___ R(mm)___ D(mm)___ L(mm)

20

:

awmvindgousn Male Thread tee

una / size d(mm)___ R(mm)___ D(mm)___ L(mm)

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

20*1/2

25%1/2

25*3/4
3281

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

gilisuinasouen (Tan:/wanadn) (M/F)

Male Thread Union

2

unasize : 2011/2,25'3/4,3241, 40* 1-1/4,5041-1/2,63°2

giisuinaoolu (F/F)

Female Thread Union
|

-

ina/size : 20°1/2,25°3/4,32°1,

36 61

20 1/2"

20 3/4" 36 61

25 1/2" 36 61

25 3/4" 36 61

32 1" 45 86
40 1-1/4" 57 93
50 1-1/2" 70 102
63 2" 86 119

25 1/2" 36 38

25 3/4" 36 38

82 g 45 43

d(mm) R(mm.) D(mm) Li(mm) L2(mm.)

20 1/2" 29 36 56
25 1/2" 36 52 64
25 3/4" 36 54 64
32 44 68 64

1/2" 29 36

nnvdou Repairing Stick

glfiuu (M/M) Union

=

uinassize : 20,25,32,40




Jocdooulin Saddle

Uanaa Plug

una/size 1/2, 3/4
goaanau (F/F) Reducer

Double Union Ball Valve
L

wna/size 20, 25, 32, 40, 50, 63

4

una / size

50/25
63/25
75/25
90/25
110/25
90/32

110/32

uwna / size

wna / size

d(mm)._ Di(mm)___ D2(mm)
25 325 38
25 328 38
25 328 38
25 328 38
25 328 38
32 430 48
32 430 48
d(mm,)__ Ri(mm)__ R2(mm)

20 48 73
25 55/ 83
32 55 83

Govaindsoludawin

iG]

25

31.5

375
45
55
45
55

L{mm)
270

350
350

Female Thread Elbow with Ear
—

&

uinarsize 20°1/2, 25°1/2, 25°3/4

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

Single Female Union Ball Valve

-

una/size 20 x 1/2", 26 x 34", 32 x 1"

Single Male Union Ball Vglve

una/size

20X 12", 25 x 34", 32 x 1"



Electro Fusion (E.F.) Fitting

dodeasv E.F. Socket diove 45 E.F. Elbow 45 diove 90 E.F. Elbow 90
é <4
)
»
Godavrtinu drduriesuna D160
awnmvaa E.F. Reducing Tee awnw E.F. Tee Flange Adaptor for pipe D160
-

dioaanau E.F. Reducing Tee  ndovidous:uu EF. E.F. Welding Machine




ovfiUs:nouyevnevikdevAthiiludodensdii-ons

Harainfenlanzzay Inefif-and 2 wuu Whdanld Aa infemavindas uaz
indumaundavguihednifianmenan inmiquﬁm\imﬁamminﬂauﬁumﬁ\mnnau vipundag
uasifingoisaIAF NSNS Oxidation zavaanBiawluanme fouiuamaiiviiliTans
WP amaeAd uasiRaANEgNENdY

nd brass coated nickel. The nickel coating

Metal fittings of Thai PP-R has 2 types , made of bras

ation resistance property , prevent the fittings from being dark and improve
its appearance

3 PR AT o X

Tnedours:
Composition of brass in 2 types

e shown in the table below

Hasiaut Ao favAusr il Fomosua
Weixing New Building
) NoWXICos0306
Chemical Analysis Report DATE: 200836
SIN | Grade Zn% | Impurity % Remarks
(wos1| H&2 (€23 | - | - - |013 | 005 (005 0.002 001 | - - - | 3609 04 12 Femmalethread
connector
woe We2 |@s| - |- | - [o14|007 004 |eon2{om| - | - | - |aces| s | VEZMaethread
connector

Department: Inspectcenterof - Zhjfang Weixing nevw building materils o, 1l

Approved

Main Analyst: B1

Harauu Aovguitnifia favdszr i Sav fomnsodiua
Weixing New Building
vil Analysis Beoo NoWXIC069921
Chemical Analysis Report DATE: 10
SN | Grade 9% |si% | M3 iy% | Remarks
260 mpossa933 [aas | - | - o3 |16 | - [ - [ - |- | - | - |s| oy |V2Femsletiead
eonnector
|A261| HPhS9-1{5921 (017 | - R AR e B . - |31 06 2Nk e
connector

Department: Inspectcenterof - Zhjiang Weixing névw building mterils co.lid.

Approved:

Min s %1

18
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Fitting — Brass Thread

'

awmvindgouen Male Thread Tee

dodoauna %" - W' dodonuna 17 Fuly

dodeasvindsouen  Male Thread Connector

Fodeuuna %" - %" Fodeutna 17 Bl

dovaindgouon Male Thread Elbow

99

Jodoauna 17 3l

o

dodouua 4 -

<

gidouinasouen (Tan:/wanadn) (M/F)
Mele Thread Union

Jodeindgonovindovgulnina

Fitting — Brass Thread with Nickel Coated

awmvindgolu  Female Thread Tee

e

dodoauna %' - %" dodonuna 17 dul

dodeasvindsolu  Female Thread Connector

D

dodouuna 4" - %"

Fodeutna 17 3l

dovaindgolu  Female Thread Elbow

© @

dodoauna 17 3l

gidouinasolu (Tan:/mmann! (FIF)

Female Thread Union

dodouuna 4" - "



MSFUONUISLAUIANEMSIZNUND TNEWW-01S

viglneiii-013 annsofgnslioulit so Ivdannninii ﬁuvuﬁuwuﬁ’ﬁuusuﬁuns.nmunﬁ 'lums'l!(mu namABINLSIL

pigebu syl

A darlouusod uagomgishas Aezayn

o " o
sniilumsdenlivialedii-ons wibifagmsldm o rilfmilaaioson

Hoannsod ma Iy fTus1979 Long-term Behaviour fiusingjagluanisg s DIN 8078

Ov = (PxC (De-¢))

2e
Tnerit 6v = g s, Hoop Stress (Hydrostatc stress) (MPa)
P = usuulEamuguan , Max working pressure (MPa)
[o} = mufiaranaanst Safety factor (Security coefficient) 147 1.5
De = W mguinauEuantaua , Outside diameter of the pipe (mm)
e = ATMNMWIEYYE Wall thickness (mm)

Example 5

soumsliialnedii-a13 Ju SOR 6 (PN20) WA 110 mm
fusiriaugangil 70°C Tauiusodusianilon 08 MPa (Uszanoi s
19) Tneil¥ifieh Safety factor Wiy 1.5 alfonwildl 50 Iwdalaiz

Nndoego TdmdonUs dol

P =0.8MPa De = 110 mm e=183mm C= 15
o 6v- (P xC (De-e))
2
= (0.8MPax 1.5(110 mm -18.3 mm))
(24183 mm)
= 3.00MPa

\flaisouns Longerm Behaviour zaowialnoifi-and iamniduany 50 T Tiuwaums X dndudugomgd 70°C udamnidhilusafio
Hoop stress Tuusauni Y selddnlszanns 3.1 MPa usinot via PN 20 mam 110 mm Wewinbdaugoingdl 70°C Tnufiusodiusiauitay 0.8 MPa

Tnelfiten Satety factor wiy 1.5 sEldivmild 50 @ 9% wlavwniieh Bv = 3.00 MPa Wi 3.1 MPa

Pipe and craw a ifetime line of 50 years from the x-axis to cross the 70 °C temperatur




Hoop stress, in MP @ ———»

30
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35

25
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a1s10 Long-term Behaviour govrielngiii-o1s

A i ~ A A sl DD Dl
n Behaviour Diagram of Thai PP-R Pipe
10 L[]
| 20c I T
a0 T[]]I+
a0 || [T
L | I
50T i man I
— 60°C 1T Eim =
[ 70C I L]
|| soc L[ [T L]
[ oo I T T i
— 95°C === = L
— 110C it
] [
o “ i ‘ﬂ.ﬂ\' ol |
[
[
(I B Y M|
‘ 1 5 10 25 50100
Rq}g to failure, — 3
1 T T
; ;
01 1 10 10? 10* 10° 10°

Time to failure, in hours ————>
Long-term Behaviour of PP-R pipes
Anaon©n DIN 8077/78
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mswidgavergmsldvuzevronagodelingliti-o1s lasdudusnuarurninazisoau
Table showing Thai PP-R Pipe and Fitting lifetime
in correspond with temperature and pressure

Confinuous
working Security coefficient = 1.5
period (years)

Werking
Temperature ('c)

Normal PR SDR 11" (PN'10) " Normal PP-R SDR 6 (PN 20)

10 15.89 31.68
10 25 15.40 3070
50 15.00 2991
10 1352 2695
20 25 1313 26.16
50 1273 2537
10 11.45 22.80
30 25 11.05 2201
50 1076 21.52
10 9.67 19.35
40 25 9.28 1856
50 9.08 18.06
10 8.09 16.29
50 25 7.90 15.69
50 7.60 15.20
10 681 13.62
60 25 6.61 1313
50 632 1253
10 1155
70 25 997
50 839
10 790
£ 25| 632
95 10
Joyalan uoninliow fodiu Aosligase Fnsaminas1o

Long-term Behaviour zovrislnalii-ens 1liorowifevaso

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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mfan diuleitmmauszms in Tainariilumsudin qungiumsfind uszgoimgiumsliog
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Taentiluvialnefi-ond vty quingfios slaiamsuenesirauiem dmiumsaenuuidoszuuafifomidiniug
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mall

For pipe installation that in

ied factors should be carefully consid

UvisRdowademsamedoveonio

1. dnussvimsmnudioavian Sisge uamrhomesuissnadauldin

2 gongfimslumugoq 14 (T pork ) UAZEY

AT = (Twork - Tinstallation )
it

i 1SRRG (Tinstalation )

3. AT

1 of Linear

tween the maximum

Maus-ansmszenadorevdaq
sdnsszandmsonusnavian (O) fe maviifuanofommaansdlunsomesinevian waduimmudon
TawndiAnss 1 St o Tay selnufifi-nifedinssavimaneneih domag

ion (Q1) is er
e coefic
T miulszEnEmsveneds () (mm/mK)
A (Pipe Type) ( Coefficient of Linear Expansion )
Thai PP-R Pipe SDR 11 and SDR 6 015
Thai PP-R Pipe SDR 6 Fiber 005




msmusummsgadomuiuogiozevroliodudanoiusou

e . PR Coew oy oy
nsdfimsiduviadmiuuiony aifinmsiadmaumemzawia dniwindwsian Anosnmsiaduawiasunu

sy gl ImsEaTmMETEDwodTUS Thmsoy iduuszAng minernoyiig ANETRRYaLARA
swhugugimavmmitlFoniugomnit Tumsindo

If the pipe s 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 inear

expansion and the diference between working temperature of iuid within the pipe and the installation termperature.

AL = OxLxAt

Tonit AL = msfimfwauvia (Linear Expansion) (mm)
= ﬂ’wﬁuuazﬁv;ﬁ’miumuﬁmaﬁﬂq (Coefficient of Linear Expansw‘cn)(%’&)
L = ANNETIBAUVBlILILEUATO (Length of pipe) (m)
A = uashogeenglunsdndoiil et
= (Tt ~Trosatrisn) (i)
Goodoi 6

o %y

\anlisia SDR 6 (PN20) AMAEM 20 m AAAWTiMsEENEs 0.15 (mm./m.K) Wifurih3augowgdl 60 avAdaius qmnq»ﬂumsﬁwm‘uﬁa
30 aurniaaitus viawzimsoenesaf om 7
Example 6

A 20 mlong SDR 6 (PN20) th 60°C hot water. If the installation

with a coefiicient of linear expansion of 0.15 mm/m.K is t

temperature is 30°C, how much (in cm) will the pipe expand?

ndoathvldrhdonds Gotl
O = 015 mwmK L=20m A= (6030 =30K

doun AL = oxLx At
_ mm.
= (0.15 va)x(EOm) X (30 K)
& 90 mm
= 9 cm
usnvwio Wneifi-a 5 SDR 6 (PN20) &M 20 s fofinsfoft 20 eurnieaien wasldiuiriauguingd 60 aurnizas sxiimsonusiaa

wwwudtalaumidon o wuias whiulimatatuiadu o4s%

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.

udihivaeululdnelnsiiii-ens SDR6 FIBER Folif 0= 0.05 mm/m.K w:ifmszenado aoll

AL =(0052%)x(20m) x(30K)=30mm=3cm wiriufimsdasifiatuiiieg 0.15%
SeziimsBasudu 1 w3 ISUUUETINAT

I

P S
FIWRWITURE WA’ T
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:

AL =(0052)x(20m) x(30K) =30 mm =3 om which means that the pipe wil expand by only 0.15%



mswmsdadonuniudgnogovriolnglili-o1s iuu SDR11 (PN10) na: SDR6 (PN20)

o iunrsindaeslnuede (T Difference) At (<)
(m) 10 20 | 30 | 40 | 50 | 60 70 80
nsfiafamaunaenavesie (Linear Expansion) (mm)
5 75 15 225 30 375 45 525 60
10 15 30 45 60 s 90 105 120
15 225 45 67.5 90 1125 135 157.5 180
20 30 60 90 120 150 180 210 240
25 375 75 1125 150 187.5 225 262.5 300
30 45 90 135 180 225 270 315 360
35 525 105 157.5 210 262.5 315 3675 420
40 60 120 180 240 300 360 420 480
45 67.5 135 202.5 270 3375 405 4725 540
50 75 150 225 300 375 450 525 600
mswmsdadomunuogozevrialnglili-01s uu SDR6 (PN20) vuwauiwives
ANNBTIe unsanaasl¥nueia (T Difference) At (K)
(m) 10 20 | 30 ‘ 40 ‘ 50 | 60 70 | 80
nsBadamunneaveas (Linear Expansion) (mm)

5 25 5 75 10 125 15 175 20
10 & 10 15 20 25 30 35 40
15 75 15 225 30 375 45 525 60
20 10 20 30 40 50 60 70 80
25 12.5 25 375 50 62.5 s 87.5 100
30 15 30 45 60 75 90 105 120
35 17.5 35 525 70 875 105 1225 140
40 20 40 60 80 100 120 140 160
45 225 45 67.5 90 125 135 157.5 180
50 25 50 s 100 125 150 175 200

25




I’ﬂSDO[DEJﬂWSEJOCDUODﬂOTUIIUOEﬂO
Wanes Tor [ir

! ' or lin
wanainnesiaeimsiammauseTislisur o Aokwdaimalneiii-ond wldividou vihgw wioanden sinsiadiins
s dladiafoscuwviadduesianinl aiinsty utagaiay nsaiimesemnaniaiy denananiild 3 dnuos Gl

1. Bending Side Aa

diumsoaion i rilunscifignsdadilainmin

2. Expansion Loop #a

P PP .

Bending Side lalvituwaiiezomiumsiaiiti |

3. Bending Side With Pre-Stress #a

mswmamsiashmavislunsdiitimssaiannua: fuiiia

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

may also expand when it is

with hot i or hotjwarm water. Thus, additional space

has to be provided when installing the pipe to allg

forlinear expansion of the pipe. This can be

done by 3 methods
Bending side
1. Bending Side
o allow for inear & or minor expansion)
2. Expansion Loop
Expansion loop.

1o allow for inear expansion wihen there is adiional expansion and

the bending side is not enough to allow for expansion

Stress

3. Bending Side With Pre-

1o allow for linear expansion when there is significant expansion

and

pace is limited

26



Bending Side

Tnmsfndusnar T4 Toemsvin Bencing sice ufduoss dogy

o5 ovrIBINATINTINN (L) s nuadiasy Jashmiauuumeis (FP)

ent damage. Tt

own in the picture below

from the right angle to install a fixed-point

pipe clamp (Ls) by using the below equation

FP= Fixed point SP= Sliding point
= qedmiouuumeia = qadmiowuudonldt

laglggasiumsuomnu

K x/(d xAL)

Ls & ANEMTBY  bending side (Length of bending side) (mm)

K = Material specific constant #ay vialneii-a13 = 15.00

d = ueugudnanumenan (Outside Diameter) (mm)

AL = SUULMSULUTIMNUWIETYLinear expansion) (mm) (IdanmsAinidlumi 24)

27



G001 7
anmp\o T4

\&anil#in SDR 6 (PN20) PN 20 m FFANANSHENEEA 0,15 (mm/m K) Tituhdaugoamgii 60
avAnieAlBed  goangdlumsiinaoda 30 avrniEades NNSAIL MafmsBenafmmaLLIET 90 mm
(37N Example 6 page 24) fusiléviazwin 90 mm (fiuviatnuiiZan dniusiazeagemstnsmmuuwien il

be used with 60 C hot water. Instalk

220 m long SDR 6 (PN20) pipe, which has a coefficient of linear expansion of 0.1 mmim.

om the calculation, the pipe vl nave a linear expansion of 90 mm. If 290 mm for the hot main pipe, clearance for

nndoagoldmaons dol
K=15 d = 9mm AL = 90mm

L

Ls = Kx[(dxaD)

= 15 x/{90 mm x 90mm)
= 1350 mm

= 135cm

28



Expansion Loop

mARsAiM3h Bending side falaiil

syawemstadnunem Wihnsiad E

Loop uildnuauz dagt) Fusiinnamanuemangasmniitedads gaimiouuumed Ly uih

15178aMANNATYRI 100p (Amin) Fiol

IF the bending side is not enough o allow for linear expansion, it is recommended to use an expansion loop as shown in the picture below.
Since we have already calculated the distanc

m the right angle for installing the

ixed point pipe clamp (L9, we have to calculate the loop
widih (Amip)

Tagldgasiumsmuon

Amin =(2XAL) +SD ‘

Amin = Aanhuzey Expansion Loop (Length of Expansion Loop) (mm)
AL = SEHZMTPEEFIAINLWILTI (Linear expansion) (mm)
D = AviszezUaansib (Safe distance) = 150.0 (mm)



dooghon 8
Example 8
\aanl#via SDR 6 (PN20) AT18EM 20 m FFMAvTiNISEENEEA 0.15 (Mmim.K) 'liﬁuﬂ'ﬁauqmqﬁ
60 aurnizalua oangilumsindoda 30 aumigalBEd NMSHWIK YiaRMIBLIEMMKLET 90 mm
dusilivionwnn 90 mm wiaiiian Awan Ls 1980 135 om uazsdmmmmhy

200 Loop lefifodl

Select a 20 m long SDR 6 (PN20) pipe that has a coefficient of inear expansion of 0.15 (mmim.K). The pipe is to be used with 60°C hot water

and the installation temy 1 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 wil

dth can be calcu

as follows:

Nndoegldmdonls Gol
AL =90mm SD = 150mm
vk Amn =  (@xAL)+SD
= (2 x 90mm) + 150 mm

= 180 mm + 150 mm

v:Gadvldanuru:aod
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Bending side with Pre-Stress

Tunsckdfiudianimunn azvihmsads Bending side Sazpzfidualadlddauidumnntu ot

Bending Side With Pre - Stress Aoalifuditann ﬂa’wm:m"ngﬂ ua:m“a\wnmwNunmnqﬂﬁummﬁaﬁmm‘u
IasEiouuUANER (Ls) sl Boazauas 1auann Loop AFmsidevantn

ase that space is very imited and we want to construct a shorter bending side, the slope needs to be increas

ed. This technique s called

ss, which requires less space, making it suitabl

or pipe

for installing the fixed point pipe clamp

lation within a fimited area as shown in the picture. How

. the distance

from the right

) needs to ulated. The Ls will be shor

e to increased

Tagldgasiumseuonu

= Kx/dx%l_

L = AYNEMEEY Bending side 14N Pre-Stress ( Length of Bending Side With
Pree - Stress ) (mm)
K = Material specific constant 28y Vialvefif-a15
= 15.00
d = Luugudnatumenanaayie (Outside Diameter) (mm)
AL = SEUZNSULLFAAINUIIET (Linear expansion) (mm)

3



GoodoA 9
Examy

\Garlvia SDR 6 (PN20) ATxem 20 m fiAAsfinszenes 0.15 (ﬁﬂﬁn’uﬂ?ﬁauqquﬁ 60
RG] qquﬁl.umiﬁmﬁ"\nﬁa 30 avAEALBEE  NMSATWIYM YiadmseeefMmaiwIET 90 mm
fusldvianun 90 mm uviaumihdon asnsaiuaueniivaes Loop 1XW 510 mm

iftszedlumsAnfouauann wlEiEmesoaemstammauinnm Tasmsiin Pree Stress TasazAman

L. Tnall o

nnknglamaonds ot
K =15 d =90 mm AL = 90 mm

g = Kx/dx AL
2
- 15 x_/80 mm x 90 mm
2
= 954.60 mm

= 95.5cm

2:Gadvldanuru: God

FP SP 45m 4sam asemasem  SP P

32



g1smuac\1j\ma1umaua\) Bending side
Benal siae laoe

vnane MIVNLTINUUUII(Linear expansion) (mm)
(Gun) 10 ‘ 2 30 | 40 ‘ 50 | 60 ‘ 70 ‘ 80 % ‘ 100
ANE1I¥03 Bending Side (m)
20 021 030 037 0.42 047 052 0.56 0.60 0.64 0.67
25 024 | 034 | 041 | 047 | 053 | 058 | 063 | 067 | 071 | 075
32 027 038 0.46 0.54 0.60 0.66 071 0.76 0.80 0.85
40 030 042 0.52 0.60 0.67 0.73 0.79 0.85 0.90 0.95
50 034 | 047 | 058 | 067 | 075 | 082 | 089 | 095 | 101 | 106
63 038 053 0.65 0.75 0.84 0.92 1.00 1.06 L13 L19
75 041 0.58 071 0.82 092 1.01 1.09 116 123 130
% 045 | 064 | 078 | 090 | 101 | L10 | 119 | 127 | 135 | 142
110 0.53 0.70 0.86 0.99 L11 122 132 141 1.49 1.57
160 0.60 0385 1.04 1.20 134 147 159 170 1.80 1.90

mswiaavAue1o Bending side Al Pre- Stress
Bending side with Pre- ¢ e

wnane MIVENBFIMUINIENI(Linear expansion) (mm)
) 0 | 20 | 3 ‘ 0 ‘ 50 ‘ 60 ‘ ) | 80 ‘ 90 | 100
ANYTIVOI Bending Side (m)
20 0.15 021 0.26 0.30 037 037 0.40 0.42 0.45 0.47
25 017 | 024 | 029 | 034 | 041 | 041 | 04 [ 047 | 050 | 053
2 019 | 027 | 033 | 038 | 046 | 046 | 050 | 054 | 057 | 0.60
40 021 0.30 037 0.42 0.52 0.52 0.56 0.60 0.64 0.67
50 024 | 034 | 041 | 047 | 08 | 058 | 0&s | 067 | 071 | o075
6 027 | 038 | 046 | 053 | 065 | 065 | 070 | 075 | 080 | 084
75 029 0.41 0.50 0.58 0.71 0.71 0.77 0.82 0.87 092
90 032 045 055 0.64 078 0.78 0.84 0.90 0.95 1.01
110 035 | 050 | 061 | 070 | 086 | 092 | 093 | 099 | 106 | LI
160 0.42 0.60 0.73 085 104 104 L2 120 127 134
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s:g:msdadoduwesn

szuzmsfnAudNe s falnofifi-ans savriofogoampiilumsinmouadldumaioiin
o determin >R Pipe, installation and working temperatu
o be tak
For SDR 11 and SDR 6
prosquingily 8 pipe Size (mm.
||1snan4un~“nu-3¢ LPMIINDL Py e (0
erance between -
et T [ [ [ [ [ ] o [w]w]m]m
At®) 3202MAVBIMSAANT Support Intervals (cm.)
o 85 105 | 125 | 140 | 165 | 190 | 205 | 220 | 250 | 260 | 270

280
60 | 75 | 90 | 100 | 120 | 140 | 150 | 160 | 180 | 220 | 230 | 240

60 | 75 | 90 | 100 | 120 | 140 | 150 | 160 | 150 | 220 | 230 | 240

90 | 110 | 130 | 140 | 150 | 170 | 210 | 220 | 230

60 | 70 | 80 | 90 | 110 | 130 | 140 | 150 | 170 | 210 | 220 | 230

3|8|5(8|8
3
3
8

55 | 65 | 75 | 85 | 100 | 115 | 125 | 140 | 160 | 200 | 210 | 220

70 50 | 60 | 70 | 80 | 95 | 105 | 115 | 125 | 140 | 170 | 180 | 190

For SDR 6 Fiber Composite Pipe

iy a0 Pipesie (mm)
(Dicercb | 20 ‘ 2 ‘ 2 ‘ W | 50 ‘ @ | 7 ‘ % | 110 ‘ 160
A A
o 120 [140 [ 160 | 130 [ 205 [ 230 [ 205 | 260 [ 200 [ 340
2 0 [os [ 120 | 135 [ uss [ wrs [1ss | 1ss [a15 [ 20
30 90 [ 105 | 120 | 15 | 1ss | s | 1ss | 195 | 210 | 25
) 85 |95 | 110 | 125 | s | 165 | 175 | 1ss | 200 | 235
50 85 |95 | 110 | 15 | 145 | 165 | 155 | 185 | 10 | 205
) % |90 | 105 | 10 | 135 | 155 | tes | 15 | 180 | 195
™ 70 |80 | 95 | 10 | 0 | ws | 155 | 165 | 10 | 185

Examp\e 10
soomsiedivionin 25 mm fgungiuisindo 35 avrimain uazimsliomiioutesC axdaminszes support vhawils?

temperature of 35 5°C hot water.

alled 2

19 0f the support it
AT = (Twok - Trstalaion)
= (273.15 + 65) —(273.15+35)
= 30K

NFTI0 B 25 mm i At wiifu 30 K
ﬁ'“uunnuurmwmuwﬁmwn#vm 75 MRS

s

7 105 wudiams

o . .

wiisiléidiad 0

awa T AauRuingiged usian
idwadnifszazBamhmdihgomgiung

dvluscAaofirongumgflumal i

ynadodmiumahszasasurania



msfhuorunsvaggdomuiuondiv (Expansion Force) sevrielngiiii-ons idoduaanoiusou

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

viawanadinynaitaaliuindan

qfimsuenafiduuiamuazuwinio dmsuva long
Inefifi-019 ananS0A W IBAIMSEENEFANLW subject to
i Teiostaluit PP-R Pipe c: us

| F, = &x A I
|5x= (lexAtxlO"I
Tnwit s - wsvaenesTawia , Expansion Force of pipe(N)
R = wsouwitaunnaTadan Thermal Stress (N/mm?)
A - fuftmtsanauia Section area of the pipeline(mn?)

At B nasugomgdlumsindoiilionmiase
Difference between installation temperature and working temperature
= (Torx —Tootaion) ( K)

m
[

ndanadin Tugda, Elasticity Modulus (N/ mrft )
a = r-hr»mG‘imwmuﬁmam‘aq‘(:oemcwem of Linear Expansion ( mm/m.K)
= 0.15 mm/m.K

35



mswiaava Elasticity Modulus figrunnicion

qamgii(°c) Elasticity Modulus (N/ mm’)
20 800
40 563
80 300
95 250

f1 elasticity modulus Al#zuagAuguKiAliou awnsnriBuidUIGMINMswEoansiulduaio

Elasticity Modulus

=]
S

DN ®©
299
[sx=-<1

Elasticity Modulus(N/mnr’)

0 T T T T
0 20 40 60 80 100

grunni (°C)



Example 11

dudorilibialnufii-a1s SDR 6 w1 20 mm Sidfurhmgudnanumman 20 mm Sidusimgudnanonil 132 mm ko 65°c
fguungfllumsfing 35°C fofl 65 C e Elasticity Modulus 400 Nimm ? sxfiuswaeneshenausianuiils

FmmaiynaRR )
At = (273.15+65) — (273.15+35) K
= 30K

AWl Thermal Stress
Calouiate thermal stress

&R = QA xExAtxio®
0.15 (2%) x 400(he) x 30(K) x 16°

3
- N
= tex10tM,

N

= % =6.6 mm
AT = (IR - 1)

= (1010 - 1(6.6)) mm*= 177.31 mm?

swosnito R=z0 =t0mm ¢

o Fp = GRxA
K 2
= 18x10" N_x177.31 mm
mm?
= 0319N

sindialueiti-ariounn SOR aunn 20 mm fiusuanusih 0319 N
v Dwviavh3auudhiniluats Yuszanansoduusooenadild uazmsifanuadsdfaviaisuusmmnesniiléshy

will have a hor
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Insulation for hot water pipe

salnef-and msimsiaon saansgudammdon Somdrlun HzFoviuat i oo
vaeszs Aol IAT 1M (Heat Conductivity) AduBniadumile vmm'mﬁ'mry dovia Tnuii-g19 fiudnein PP-R 80
wiawaaAnangla e 0.5 Wim K uimmisdawsh dofudsamnsesnnmudauldnnnivialavst 11y

usewt i s oy tauntrifly
Touandtsnsosialud

Thai PP-R pipe that is used with hot 1 an insul

installation conditions. He f Thai PP-R pipe,

which is low, so Thai PP-R P

msidenidauouvevrie Inedil - o1S su SDR 6

Selecting an Insulator for Thai PP-R Pipe model SDR 6
Thermal 0.030 0.035 0.040
Conductivity WimK WinK. WimK.
(mm.) Minimum insulation thickness
50% 100% 50% 100% 50% 100%

16 61 128 80 170 101 22

20 6.1 129 78 188 i ] 21.6

25 6.0 13.0 76 187 93 21.0

32 94 19.9 11.8 255 144 322

40 93 198 115 25.1 139 312

50 90 197 10 247 132 302

6 131 279 159 350 190 429

75 156 34 190 a7 26 511

90 18.8 40.2 228 50.1 27.1 613

110 23.1 49.1 279 61.1 331 74.7
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msdadone Tng Gii-o1s nuinSevrmusSeunuu Solar Cell

Tasuniud awnsaldvia Tny 7 - a5 fuiadooiniiionuuy Solar Cell 1 wwizviafiiduasnan
wifarh ﬁwﬁqmmnuﬁlﬁtﬁu 95°C winin

§IUsEUU Solar Collector Muiwviasimundlaans surufounnuaverfing uazdemauiaw
ijﬁa\fﬁ ﬁummﬁmmwi”aua:aulﬁquniw 100°C msliiiuviawmin wiaviavasuay

roim&n/ronoviao nieursou (PP-R PN20)

iwolsasad ondonouAuOINND

riein&n/rionoviao

riethus:U1 (PP-R PN10)

ssuunsiuviadmsuiaiaviidannuu Solar Cell
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1988 Part 2) BeluusiazuszinAenenzii nsszyitunnsonnd Tawmswoltansmi

Standard values for minimum insulation thickness for
‘The insulation of potable water plants (Cold)
Type of the installation Tnsulation thickness at k=0.040
WimK
Open installed pipe
4mm
In anot heated room
Open installed pipe
9 mm
In a not heated room
Pipe in a duct
4mm
Without hot water pipes
Pipeina duct,
13 mm
Beside hot water pipes
Pipe in a pipe chase
i 4mm
Pipe ina duct, S
Beside hot water pipes
Pipe on a concrete floor A
*The insulation thickness applied to a diameter of d=20 mm ,for other
coefficients of _thermal conduction have to be calculated correspondingly




nswiaavdasimsirazevnelnediiions su SDR 11
Flow Rate Diagram for Thai PP-R Pipe, Type SDR 11

Loss pressure diagram for SDR 11(PN10) pipe

oS

Flow | / sec.

3 4 serse 2 3 456789 2 8 456789

Pressure loss Pa/m

nswiagavdasimsikagevnolnediions su SDR 6
Flow Rate Diagram for Thai PP-R Pipe, Type SDR 6

Loss pressure diagram for SDR 6 (PN20) pipe

0
8 Iz % %
3 RELT T % % ¢
2w X S =
Z w0
2 &
2w
=
10 "
s
3
s
N A i
10
o : :
a1
03
02
o1 )
ags XCINAIN N IRNSEN AN -
86 !
008 2 "
o2 P,
00

0 2 3456789 2 3456789 2 3456789 2 3456789
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ure test should be conducted for Thai PP-R Pipe that has been installed. The pipe should be tested against

s of its maximum v

chara

ossure
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ring pressure. During the p he pipe will expand due to

ne heat loss constant is another factor that may cause the
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ange by app
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The test should be done by exerting s of the maximum working pressure to the pipe.  The test shall be conducted
twice within 30 minutes. At 30 minutes after the second test, the pressure shall not drop below 0.6 Bar, and visibie leakage
shall not be observed.

2. msnaaeurian (Mair
mwivieidavann faviiu Tawvin i itwua smfudenls Bunm 2 dila

wsodszdaoanauIImIMAFEUIENA Ll 0.2 1§

The main test should be carried out right after the nitial test by increasing pressure to a required level. After that, lea

pipe for 2 hours; the pressure drop shall not exceed 0.2 Bar compared with the pres

@ at the beginning of the test,

3. msnadeugame

y %o g

SAusuiu 10 Wd waz 1 g adui

yndoftezinnsaslng uazdadaiiamshiasaaamsmasau

e shall be

5 minute altemately to the pipe. The remaining press
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je must not occur during the

e test
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If the test reveals the need for ismantie or repla

ment or retest, parts or joints at that spot shal be replaced
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doogiomsnaaounsvau (Examples for pressure test)

daomsliielnerii-ong iusodiush 10 1§ sxshwitumswasoul sl

For Thai PP-R that s to be used with water under a pre:

e of 10 Bars, the test can be done as follo

Testpressure = Working Pressure x Safety Factor of 1.5

= 10x15
=15 1

1.msnageuiGevdiu

1.1 ot 1 usodhinmsmeou 15 1§
szpznaniiudasly 15 wif

wsvAAHIAL s

12 aoit 2 usodihinmsmesau 15 1§
szeznaniivdadly 30 wiit

wsosiuftald i
(ususilsimsanaushnd 0.6 11%)

2.msnadeuxan
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suznaniisadliz dili

wsoHAL s

(wawibimsasawhmh 02 1)

3.msnadeugdame
a1 adofl 4 usoiimnesay 10 1§
sszmnuseeld 5wl fmsbin bifmah

UdnsusormiomumaaniauudTonsdausaly

32 adoil 5 usod 1 11§
senzonUsaely 5w fimsdati ( Vlifimstat
SqUHATTARBUL S

sumanadou | lalhwmsvadey

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 forthtest Test pressure 10 Bars
)No leak observed

Leave for 5 minutes () Leak observed

Completaly release the pressure before the next est.

32 The fifh test Test pressure 1 Bar
Leave for 5 minutes () Leak observed () No leak obsorved
Conclusion on the pressure test

)Pass  ( Fail
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Amsuhiumsenasgi DIN 1988 namfivs:uwish
PP-R i “Flushing with water” fevivrnwszanierhi
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* The technical rue for polable water installation (TRWI) DIN
1988, Part 2

a4

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 qualiy of drinking water

To avoid damage from rust and corrosion

To avoid maffunction of corresponding parts or
equipments

To keep the inner surface of the pipe clean

Directions are as follows:

1. Flush the pipe with w

0

2. Flush the pipe with water and air

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

manufacturer recommendations.

According to the DIN 1988 Standard for drinking water,
Flushing with water” is suficient for PP-R pipe cleaning because
no addilive substances, such as glue, chemicals, solvents, or
other equipment, are used during installatio. Instead, 250-260'C
thermal fusion is used to weld the pipe and the joint together, and
awelding mechine s the only equipment employed in this
process. With tis technique, the material will be homogenized
and o toxic substances will be generated inside the pipe during

installation.
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e DIN VCE 010 esidency

bath tub, a v, a valve, or an odour trap that including drinking

nt in the buiding, to b © potentia

msiaifiu Storage

iglneiil-orsilamaudounsy uazmvme Soaananifiusr Taiuly viaun
AU dwaraagnisliomeasiawanafingnia Tasias High Polymer Plastic

ovialneff-ansina i nefift-1§ aafinasndemels

i PP-R Pipe is tough and durable.

the LV affects the lifetime of all

use it may

msyudo Transportation
nsadffimseudoialnefi-ons Tuanmzamendu shus i 5°C daesls wnszunn wasiuleuvalaeinga
f Thai PP-R Pipe is to ported under cold weather or the temperalure s less than 5°C, be cautious and do not thiow the pip
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Using Thai PP-R pipe under direct sunight or UV will Geteriorale the plastic property. Thus, i the Thai PP-R pipe wil be used under such
condiion, the outer surface of the pipe should be protected by the following means:
1.Covering with aluminum jacket
2 Covering with insulator. Insuletion is need for main hot water pipe. I this case, anti-UV paint is normelly applied for UV protection.
3 Applying anti-UV paint. This method is easy and quick, and gives beautful resut. 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.
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nosmaUeonu UV Wedoonuworemeuen

Taermousin+ Jdbdooehorieneyi-1s HUSIvaGASL
gooUsnAdITUMSNageUIaIEMSTENU dot

Layer Painttype Usnge o Lifetime
Cagalon)
" Penguard Primer SEA (RED) or Base paint 14383 More than 5 years
Jotun Penguard HB i 329295
- Toppeint | 13308 | More than s years
= Rustech. Bascpaint | 33.50-16.73 | Morethan 5 years
TOA = Topgnd Toppint | 42542024 | Mor s e

s foagroup.com, v johncoth

i cns fmemlons W 60 e e s e

anannagun o t e i

wiogmencifeniaRli i

WWw. t0agroup.com, www.jotun.coh

Saymronsmaddoymetmivialveffinsuini ve informt :
nscfluriadi 1 scAevUSmnohdarion




msiwinl Fire fighting measures
91N Material Safety Data Sheet szyapassTAFwmsAalimvulomanadinihinania vialnoftf-o1s sk
# Heat Value = 8000-11000 KeallKg
avsindifiesusousani nadkiislrlul ok
(0
-muau lnganles (CO,)
-aandiau (0,)
-Asuaunawiantes (CO)
—uaznsoifiamsvias lalasmdt il F5umwdan 400°C — 700°C Fousiusn

ilwlat WilEmbnanlun

msdtlfiingu sansodulil Tndld vh Trin ensuewlagerlost was woiedi(Chemical Powder)

For safely reasons unsuitable extinguishing agents None
- Additonal information Heat value : 8000 - 11000 keallkg

- Special hazards caused by the materia, its products of combustion o resulting gases: In case of fie 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 Inital stages of a fire (especially in betweend00 'C and 700C).

- Protective equipment: Put on breathing apparatus.

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

msdaluaunasgu DIN4102 Flammability according to the DIN4102 Standard

; - According 1o the DIN 4102 Standard, lammable by of
siglni-ans fazdummamanadumsasli masnasg i h 4
P, Thai PP-R Pipe is categorized as level B2, which is medium
DIN 4102 1wz B2 Bofimsdliminane awnsminn ' Categort ey
® 3 = . flammable and can be used inside buildings. Although different
Wlwomanmslik Tnausasusaeansy aunnsomily N q
e e e I, standards are appled in diferent couniries, Thai PP-R Pipe
usialnefiil-219 wdammanasyiseasiu domsosma

follows the German Standard as shown in the table below.

Selection of European and ISO standards for determining fire safety parameters

Country
Assessment.
o | Germany [ Greatbriain | prance Tty
Parameter pIv BS NF Uni CSE
Non-flammability | 1152 1021 41611 o501 -
Calorific value 116 - - NF M 03,005 7857
Ignitability 657 41001 | 63 - RE UTS/A RE 2775/A
Heat release se60 | aw21sis | 466 o501 -
Spreadofflame | 5658 1021 476147 - 4006007
Room tests os | a9 - - 035,025
Smokepeniy | P | 41021816 | suten - 007012
3659 sio
Classification of building materials in Europe
Contribution o fire | _Germany Austria | Great Britain | _ France Tty
Minimsl A . » o
x o
n Bl 1 i 1
ow -
. w 2 M 2
Medium : :
- B 4 i 0
s
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In Germany, plastics are classified in accordance with DIN 4102, where Class B is combustible and Class
A s non-combustible. n Class B, a distinction is made between low flammability (81) and medium

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

A gas flame with a length of 20 mm s 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
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If the primary safety goal of preventing a fire has not Numerous Bayer plastics for application

been achieved, e.g. because of the ignition of newspa- in the building sector are classified as being
pers, wastepaper baskets, etc., the next step is to of “medium flammabilty” (82). In addition,
prevent the spread of the fire. The test for low flammabil- the responsible Expert Committee

ity (Class B1) is based on this concept. (PAIl) at the German Institute for Civil

Engineering (DIBY) in Berlin has issued
The corresponding Chimney Test to DIN 4102,
W Tl R S e e p e “General Building Authority Authorizations®
Rastetinitislceratiotalioon) (formerly "test certificates”) for a

number of sheets made of Makrolon®,
The specimens, which are arranged in the shape of a e R e e P e
chimney, are exposed for 10 minutes to a gas burer with SHprodiicie st thetdepasal
an output of roughly 21 kW. The classtication 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 resicual intact length of 15 cm and
none of the specimens may burn away up to the upper
edge. The smoke density s 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 fioor 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.

Chimney test

ansnsogiayauRanslii can see detail from requirements on the fire behavior of Bayer engineering
thermoplastics for building products. European standards and applications
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Chemical Resistance of Thai PP
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