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A Study on Non-Polyvinyl Chloride Plastic Pipe’s Pressure Characteristics
(Polyethylene, Polybuthylene, Polypropylene-Copolymer)
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Series
Tem-[Years| | I 2 J 3 I 4 | 5 | 6
pera-| of )
Pressure rating
ture, |serv-
in© | ice PN25PN3.2PN4|PN6[PN10JPN16
Permissible working pressure ®
1 3.4 43 | 54 | 8 13.4 {21.4
5 32 | 41 5.1 7.7 112.8 { 20.5
10 10 32 | 4 5 7.6 |12.6 | 20.2
25 3.1 39 149 73 (1221195
50 3 38 {48 | 7.2 |12 19.2
1 2.9 36 1 46 | 6.8 |11.4 |18.2
5 2.7 35 | 43 ] 65 {10.8]17.3
20 10 2.7 3.4 | 42 | 64 |10.6 |17
25 2.6 3.3 142 |62 1104 ]16.6
50 2.5 32 | 4 6 10 16
1 2.5 3.1 39 | 59 9.8 | 15.7
5 24 |3 3.8 | 56 9.4 115
30 10 23129 |37 |55 9.2 | 14.7
25 2 25 | 3.1 | 4.7 7.8 | 12.5
50 1.7 22 127 ] 41 6.8 | 10.9
1 2.1 27 13415 8 13.4
5 1.8 23 1291 43 7.2 | 11.5
40 10 16 | 2 25 | 3.7 6.2 9.9
25 1.3 1.7 { 2.1 { 31 52| 8.3
50 1.2 1.5 1.8 | 2.8 46| 74
1 1.7 22 127 | 41 6.8 |1 10.9
5 1.2 1.5 1.9 | 2.9 4.8 7.7
W0 |11 |13 L7 |25 42] 67
15 1 1.3 116 ] 24 4 6.4
. 1 1.2 1.5 119 {29 48| 7.7
O 5 - |11 1e]2 | 34] 54
70 1 - 1 1.3 1 1.9 32| 51

the

inclusion of suitable additives

moulding material(e.g. soot).
Pipes used in drains and sewers shall comply
with the specifications of DIN 19,535 Parts 1
and 2 and DIN 19,537 Parts 1 and 2.
Permissible working pressures of less than 1
bar have not been specified.

n

°) These working pressures do not apply for
pipes exposed to UV radiation. The effect of
such radiation can be eliminated or consider-
ably reduced for up to ten years of service by

the

use in above ground
cold potable water ser-
vice

Protected from sunlight
by enclosure in ducts or
building

BS 6730-1986

4. E2| FEHAX

417 R

Zo) »gABe AZE Fergd #4
1-Butene §48te] oizlol kg, <
59 Hrhetel 7tAE T QWA <
hgste] Az,

B AES wmstel RAigo] ngs =
| WEol 717 ZEsh WARol S5kl
F, FRe, v 298, oH 848 &
A4E, 7+E Holx Soz gD 9

T TS

N

Tt

258 4
1) 18 44
e FEA dolze AF FHUIVY
T4 A E 3eiste 90T ol dtel AT
ALES =S Bl 90T ol Aled
Hazt UE dolle Aol Az BALe A}
& 24L& At WY 7, WFE F

H7 AT XF FHEX

i v 22| & S|

oM

Ag | 71EA 5| 82 NNEA T | HEA

10 +0.3 1.5 +0.3
12 +0.3 L5 +0.3
10 13 +0.3 1.5 +0.3
12 16 +0.3 1.6 +0.3
15 20 +0.3 1.9 +0.3
16 22 +0.3 2.0 +0.3
19 25 +0.3 2.3 +0.3
20 28 +0.3 2.6 +0.3
23 32 +0.3 2.9 +0.3




ZEAF R TR B24% F59%(1995) / 515

H 6 PE-HD 22| MI|XME WMA| 3 E Ef 2

Series

1 2 3 4 5 6

Tempera-
Fluid transported ture, Pressure rating

inT PN 25|/PN3.2| PN4 | PN6 |PN 10 | PN 16

Permissible working pressure *’

Water and other fluds to
which PE-HD is resistant '
and which do not represent a <20 2.5 3.2 4 6 10 16
hazard even if incorrectly
handled.

Water and other fluids to
which PE-HD is resistant 1°

and which represent a <20 1.1 2 2.5 3.8 6 10
special hazard if incorrectly
handled.

Allowance shall be made in pipe applications for electrostatic charges which may occur
In some circumstances.

Refer in this connectioi to the guidelines on the prevention of hazards from
electrostatical charges set out in Richtlinie(Code of practice) No. 4 issued by the
Berufsgenvssenschaft der chemischen industrie(Employers’ Liability insurance Association of
the Chemical Industry), Weinheim,

10) Supplement 1 to DIN 8075 provides basic information in this respect.
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30

40

50

60

70

80

90

20 15

2.0

1.5 120 15

20 15

20 15

20 15

2.0

1.5

6.15 820 565 753 515 6.8 425 566 3.70 493 310 413 245 3.26
(62.7) (83.6) (57.6) (76.7) (52.5) (69.9) (3.3) (57.7) (37.7) (50.2) (31.6) (42.1) (24.9) (33.2)

217 2.89

1.99

265 1.81 242

1.50 1.99

1.30 1.74

1.09 1.45

(22.1) (29.5) (20.3) (27.0) (18.5) (24.7) (15.3) (20.3) (13.3) (17.7) (11.1) (14.8)

0.86
(8.8

1.15
(1.7)

1.94 2.59

1.78

237 162 216

1.34 1.78

1.16 1.55

(19.8) (26.4) (18.2) (24.2) (16.5) (22.0) (13.7) (18.2) (11.8) (15.8)

0.97 1.30
(9.9) (13.3)

0.77
(7.9)

1.03
(10.5)

10

1.60 2.14

1.47

1.96 1.3¢ 1.79

110 1.47

0.96 1.28

(16.3) (21.8) (15.0) (20.0) (13.7) (18.3) (11.2) (15.0) (9.8) (13.1)

0.80 1.07
(8.2) (10.9)

0.63
(6.4)

0.85
(8.7)

13

1.64 218 150 201
(16.7) (22.2) (15.3) (20.5) (14.0) (18.7) (11.5) (15.4) (10.0) (13.4)

1.37 1.83

1.13 151

098 1.31

0.82 1.10
(8.4) (11.2)

0.65
(6.6)

0.87
(8.9)

15

1.51 2.02

1.39

1.85 1.27 1.69

1.04 1.39

(15.4) (20.6) (14.2) (18.9) (13.0) (17.2) (10.6) (14.2)

091 1.21
(9.3) (12.3)

0.76  1.02
(7.7) (10.4)

0.60
(6.1)

0.80
(8.2)

16

1.50 2.00

1.38

1.84 1.26 1.68

1.4 1.38

(15.3) (20.4) (14.1) (18.8) (12.8) (17.1) (10.6) (14.1)

090 1.20
(9.2) (12.2)

0.75 1.01
(7.6) (10.3)

0.60
{(6.1)

0.79
(8.1)

20

1.19 1.59

1.10

146 1.00 1.33

(12.1) (16.2) (11.2) (14.9) (10.2) {13.6)

0.82 1.10
(8.4) (11.2)

0.72 096
(7.3) (9.8)

0.60 0.80
(6.1 (8.2)

0.47
(4.8)

0.63
(6.4)

25

1.06 141
(10.8) (14.4)

0.97
(9.9) (

1.30 0.89 1.18
13.3) (9.1) (12.0)

0.73 0.97
(7.4) (9.9)

0.64 0.85
(6.5) (8.7)

0.53 0.71
(54) (7.2

0.42
{4.3)

0.56
(5.7)

30

1.05 1.40
{(10.7) (14.3)

0.66
(8.8) (

1.28 1.17
13.1) (11.0)

0.88
(9.0)

0.72 0.66
(7.3) (9.8)

0.63 0.84
(6.4) (8.6)

0.53 0.70
(6.4) (7.1

0.41
(4.2)

0.55
(5.6)

40

1.05 1.41
(10.7) (14.4)

0.97
(9.9) (

1.29 1.17
13.2) (11.9)

0.88
(9.0)

0.73 097
(7.4) (9.9)

0.63 0.84
(6.4) (8.6)

0.53 0.71
(5.4) (7.2)

0.42
(4.3)

0.56
(5.7)

50

1.04 1.39
(10.6) (14.2)

0.96
{(9.8) (

1.28 1.16
13.1) (11.8)

0.87
(8.9)

0.72 0.96
(7.3) (9.8)

0.62 0.83
(6.3) (8.5

.52 0.70
(5.3) (7.1D

0.41
(4.2)

0.55
(5.6)

1.05 1.40
(10.7) (14.3)

0.96
(9.8) {

1.28 1.17
13.1) (11.9)

0.88
(9.0)

0.72  0.96
(7.3) (9.8)

0.63 0.84
(6.4) (8.6)

0.53 0.70
(5.4) (7.1)

0.41
(4.1

0.55
(5.6)

~1
(o]

1.05 1.40
(10.7) (14.3)

0.96
(9.8) (

1.28 1.17
13.1) (11.9)

0.88
(9.0)

0.72  0.96
(7.3} (9.8)

0.63 0.84
(6.4) (8.6)

0.53 0.70
(5.4) (7.1)

0.41
(4.2)

0.55
(5.6)

100

1.05 1.40
(10.7) (14.3)

0.96
(9.8) (

1.28 1.17
13.1) (11.9)

0.88
(9.0)

0.72  0.96
(7.3) (9.8)

0.63 0.84
(6.4) (8.6)

0.53 0.70
(5.4) (7.1)

0.41
(4.2)

0.55
(5.6”
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R ETE F24% F5%(1995) /519

H 12 38 AIEEE 13
Series ﬂ /\B]—ﬁ(
A0 1n)
Tem- | Permissi- [2 3] 4]5 #7(in)
pera- | ble serv- Pressure rating Pipe Tubing
ture. | ice life.
in C | in years | PN4 | PN6 [PN10|[PN16[PN20 1/2 15(25) 16(26)
Permissible working pressure ® 3/4 20(32) 16(26)
1 49 | 73 | 121 | 193 | 24.1
5 47 | 71 J11.8 | 188|235 1 25(40) 20(34)
10 10 47 |7 | 116 | 186 | 232 1 1/4 30(50) 25(42)
2% 46 | 6.9 | 115 | 184 |23
50 46 | 68 | 114 | 182 | 227 1 1/2 35(57) 30(48)
1 45 | 68 112118 | 225 2 45(72) 40(64)
5 44 | 66 [ 109|175 | 21.8 2 1/2 55(86)
20 10 43 | 65 [ 108|173 | 216
25 43 | 64 | 107 | 171 | 213 3 70(90)
50 4 6 (10 |16 |20
1 42 | 63 | 104 | 167 | 208 T 1
5 41 | 61 [ 102 | 163 | 20.3
30 10 4 6 101 [ 161 | 201 A 0= (o A0 519 2ot
o 4 P vl ol HAA2x(T) H 58 £YHSE
50 4 6 99 | 159 | 198 (23.0) 100
1 4 6 9.9 | 15.9 | 198
5 37 | 56 | 93149 | 186 (37.8) 8
40 10 37 | 56 | 93148 | 185 (65.60) 58
2 37 | 55 | 92147 | 183
50 36 | 54 | 91| 145|181 (82.2) 41
1 35 | 53 | 88 141|176 (93.3) 30
5 34 | 51 | 861137171
50 10 34 | 51 | 85136 |17
2 33 |5 83 | 133 | 16.6 2 oq o] L AFEA] 2 5 P
50 33 | 49 | 82 (131|163 ?9;%;2 L’]ﬁ N L] Ao 8 5
L= 2 Fd
1 |32 | 48 | 81129 | 161 T wEE JE 1S e
5 31 | 47 | 78] 124 | 155 Bl = A H JAE oM e gd
60 10 3 45 1 7512 |15
25 29 | 43 | 72| 115 | 143
50 28 | 41 | 69| 1L1 | 138 4.4 M8 7
1 29 | 44 | 73117 | 146 KS M 3363-1992 Z2¢ »dd#
5 27 | 41 | 68109 | 136 o o -
70 10 27 | 4 6.7 | 10.7 | 133 JIS K 6778-1990 &2 w3
25 25 | 38 | 63 101|126 DIN 16968 Polybutene pipes, Gen-
0 24 |37 | 61| 98122 eral quality requirement
1 25 | 38 | 63101126 testin
5 23 | 35| 58| 93116 g .
80 10 22 133 | 56| 89111 DIN 16968 Polybutene pipes, Di-
15 21 | 32| 54 87108 mensions
, 1 17 | 26 | 43] 69| 86 .
% 5 16 1941 309! 631 78 AWWAC 902-88 PB. Pressure pipe and
8) These working pressures do not apply for tubing
pipes exposed to UV radiation. The effect of AS /NZS 2642.2 :1994 Polybutylene pipe
such radiation can be considerably reduced for systems

up to ten years of service life by the inclusion
of suitable additives{e.g. soot) in the mould-
ing material.
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5. Zd| T2y = A (polypro- ZEeYd $35 FABe Tz
pylene copolymer pipe) oFZt A FA TF FAE F L
BE o 2ishlAAl 2 & HIAE H
5078 2 7taled & 71, 71EF wiol ols) Az
z15 &8
3AAE vz & 58922t T A7Y &8¢ 3} HOEAY
(mm) (mm) (mm) (mm) (mm) (kg /m)
6 10 +0.3 1.8 +0.4 0.047
8 12 +0.3 1.8 +0.4 0.058
12 16 +0.3 1.8 +0.4 0.082
15 20 +0.3 1.9 +0.5 0.110
20 25 +0.3 2.3 +0.5 0.167
25 32 +0.3 3.0 +0.5 0.273
30 40 +0.4 3.7 +0.6 0.421
40 50 +0.5 4.6 +0.7 0.652
50 63 +0.6 5.8 +0.8 1.030
65 75 +0.7 6.9 +0.9 1.450
75 90 +0.9 8.2 +1.1 2.080
100 110 +1.0 10 +1.2 3.080

IAAE v 2 & 5893t ¥ Av 589 A} FuFAD
(mm) (mm) (mm) (mm) (mm) (kg /m)

6 10 +0.3 1.8 +0.4 0.047

8 12 +0.3 1.8 +0.4 0.058
12 16 +0.3 1.8 +0.4 0.082
15 20 +0.3 1.9 : +0.5 0.110
20 25 +0.3 2.3 +0.5 0.167
25 32 +0.3 3.0 +0.5 0.273
30 40 +0.4 3.7 +0.6 0.421
40 50 +0.5 4.6 +0.7 0.652

F U o] FAE gE Ao ot AAte A4y ol st AA e 7hA] AlLbgi

S——-Z%_g pg}d-J e kg/sz)
ozl 4 F4E 1.8mmE 3o},
D g WEE 093 /o2 AN Ha T FA 88 w9 L 3o A

Ao



Aoz Eejzzddle 4dd YA AA
FAT2E Holle drtad FA2AM W
24 FolA Hojd a3E yeEply I
AqME 1T TEE 2F 2579802 A}
&5 Qo

528 A
Zelzegyd 35 FAw: AH dof
A, 1A ZE, HA7EIY, 22g0]
Fla] g, dig BoE A
on 93 4E2 PEHU}:= 953} PB
of wstel k7t F5 3t
(1) &9 25
oo 7AL # 15 # 169 g
(2) B9 F2& o9 E 179 +F
of wkZslofof s},
(3) AHE x99} Ha ARErE
DINO| A& 5% & &AR8-qtol] gk u
€& DIN 80771 ¥ 183} ol 43t Q)

oo
i oox
ki
3% o

' 17
PR X £ 2
SRk .
g | A AERA e A

Al shegol AA A
5ol 10% 1w A
AgA el gtk 227t 23
974 %42 A

2R FEA

23548y 8 = 0.5% o]s}
A5 1% o3t
AL E
oM 2mg / £ o]&}
RAER
bk 1ppm o] &}

ol4o] §%

23 AY exE 4o 3, AEd
T ug m@zbu Az RE T3t

ISR BT 24% 5% (1995) / 521

¥ 18 Permissible working pressures for
pipes transporting water

Desi Series
_jesign
Tem vl 1 [ 2 [ 3[4 ]5[6
pera-|~.
ture, | . J°€ Pressure rating
in© life, in
vears PN2.5{ PN4 [PN6 [PN10[PN 16PN 20
Permissible working pressure *’
114268 (10.1]16.8]26.9)33.6
5139 (63} 94|156[25 [31.2
10 [ 10 ] 38 |6 91115 ]24 |30
25 135157 | 86142227 28,4
50 | 3.4 | 5.6 | 83(13.8(22.1(27.6
1 (34|54 81(13.6{21.7{17.2
5131 (5 7.5112.6 [20.1 | 25.2
201 10 | 3.1 {49 | 74]124[19.8|24.8
25 291477 |11.6|18.8(23.6
50 {2514 6 |10 (16 {20
1127143 64[108]17.2121.6
5125 |4 6 |10 (16 |20
30| 10 |24 38| 57| 9.6|15.3]19.2
25 123136 | 55 92114.7]184
50 {22 (36| 5419 144118
112113315 8.4(13.4 |16.8
512 3.2 | 48[ 8 |12.8]|16
40 1 10 | 1.9 | 3 451 7.6]12.1]15.2
25 118 |28 | 43| 7.2[11.5]14.4
50 [ 1.6 | 26 | 3.9] 6.6[10.5]13.2
1 11728 4217 |[11.2]14
5115124 37| 6.2] 99124
50 110 | 1524 | 36|6 | 9612
51132 31{ 52 83(10.4
50 | 1.1 [ 1.8 ] 27| 46| 7.3] 9.2
1 (14|22 33| 5.6} 89/|11.2
51122 3 5 8 10
60 | 10 | 1.1 |17 | 26| 44| 7 | 88
15 - 114 21| 36{ 57| 7.2
50 - 12| 19f{ 32| 51| 64
1 11| L7 | 26| 44| 7 8.8
5 - 13| 2 3.4 54| 6.8
NVl — 12]18]3 | 48|56
25 - - 14| 24| 38| 4.8
1 - 1.3 ( 2 34 54| 6.8
5 - - 1.4 24 3.8| 4.8
80110 | - | -] 1L2]2 {324
20 - - 1 1.8 2.8] 3.8
1 - - 1127 2 321 4
95 5 - - - 1.4] 22| 2.8
10 - - - 1.2 1.9] 24
9! These pressures do not apply for
pipes exposed to UV radiation. The effect
of such radiation can be considarable
reduced for up to ten years of service life
by the inclusion of suitable additives(e.g.
soot) in the moulding material. See DIN
19,560 for the permissible working
pressures for pipes as components of
drainage systems inside buildings.
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o9 o] Ugt(hoop stress)el W& W+
do] disted 22 ag=e 2y 29
2ol FAsk ek,

5.3 AFBA| FLlAtg

KS 73+ A Uiy ZE = Al go]
95ColA 1000A18 Al Aldste Roe=
Holx o AA wj@ Az H &3
cille S8 A5V 5K 2o

wetA] A FHEAlelE DIN 80772 7
& AES wWBAZE WolHe Hagt
Hu2xe g gelsleg A YyrdrsE F%
T A=A gt of s,
53] gggol} Bl di mYgozw
NE AAA 60Cc Ax 2FAM 1559
74-%- 5kg /cm? o]4de] gt o] e WAy
H| PPC sj#Ale] gL Aol &
A7} @A s A gl

w2t PPC dpo]iZye vhig Fe8-9
A BTt ok W Aol sttt

&

o7

5.4 #H 7
KS M 3362-1990 #ax=zdHd 33 FA

DIN 8077 Polypropylene(PP) pipes
dimensions
DIN 8078 Polypropylene(PP) pipes

dimensions general qual-
ity requirement and test-
ng

6. HBA|2| afAtet

(1) Surge pressure®] A4}

TSR HELR H24% F55%(1995) / 523

Surge pressure= W @A FolA F4 H
sloll o3 WA= £HFYA ol g
2 HE% 5o ojria) A6 sl
wA o gt &9 FA(AWWAC 901) 9
Ae By FAZFAAA HEsls Swge
pressured]] thated B A&t Qi)

(2) A Mg FF/A wet AHEF
A o] &= WA A fpdas 2 " AL
£<td e 23 A"el 747 EgER o
o thst &g FA 2 HEI P8t

=, AlZEo A 2HAl v, xHEA o]
Alz=dle] Ag XY 45 Fox g
o FUe 2xv AA exHTh gold ¢
#H7 A7l wEe] ozt A diM=
FE NPAAS dESIA sj#Ale 55 A
ste} dalel 93 shEo] AR YRE
e sejof gy

e KS 4ol 95C 10004 7He] &
gz Aol s oA e A
b ApgA ol EA Ao ois F A A
Zo] ¢t 3 Qo 9] F9 gholx A
7o FFd wet 24 At o3 FAE
2 2z wE Wpuds 2 AEYHo] af
A5jolx gk weba] MR 9
= gz o] Zpy) i@ R AREYE,
AR es, WRdsel ik HEe AEE
A A ste] 2 A 2o gk A dAfE
2 desieg ao Az Ale] B
Aol o3 AelA] AT 5 Sle LRE

ol =% shelo} @t

3) WBAE 87 TR Al
7] glskol s KS Aol A i Abg 2ol

A%
A Frel SRg ddske 71Eol Al
Qojol dht Zglxagd gayel A
o]e}dt AlgAtgre] F-etx]o] ] Ut}

b &4 e ARES flg
AR RE o)ed Alg-E 713 AHETes
At AV = KS FF Al FEE
F7rete] A b AR E RIS £
L& 3stojof it}

Aol gal ARE AP NS gkel ¢
pe

o)

1

o]

7

[

3@ 0
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(<]

(4) A Ade @ f718400 9
A Azd Aoz AHE 220 W,
A7 ALE Bl met iR B A3
BAY 7HsAdol lerg Azl E o]
o that W& FFs) A7 2 AESY A
o 71E 23 HA AR 7)E
Ao dAYLE BHT AFS YA B
atajof gt

(5) AT 5 ALBAR, A2

P, SR REy A3y Sl 2
Ygg wonz ofo] i AN ¥H
A% AN BB FAd G AT

Sotel PHE Aol HA F A=

ofoF g},

F 1 o2

il

1. ¥= |zt ¥E5FEs 1989, F7I=
3l ¥E 1A Fs W& 19 pp. 438440

2. = A A T 1993, v BF 2ol
< pp. 48~51

3. BA F71zs A F8s] 1995, F71&3
AAzgAHY 19 7]2H pp. 47~59

4. BA W@ AT73 1992, wiAN=E
4% pp. 270~279

5 BA AEdujwig Abd #HALY
1987. Avlwl g 7121 }=H pp. 20~25

6. Mohinder. L. Nayyar. 1992 Piping
handbook Mc Grawhill

7. KS 1t+#

1) KSM 3407 dkg Eejodd &

2) KSM 3408 T g Zeddad
3) KSM 3363-1992 Za2ddn

4) KSM 3362-1990 Zgz=z9d 33 §

H) 2

8. JIS 4

1) JIS K 6761-1995 Yutg EZejoldas
2) JIS K 6762-1993 =& Zajddda
3) JISK 6778-1990 Zayrga#
9. DIN 2
1) DIN 8072
2) DIN 8074

Pipes of lowdensity PE

High-density polyethylene

pipe

3) DIN 16968 Polybutene pipes, gen-
eral quality requirement
testing

4) DIN 16968 Polypropylene(PP) pipes
dimensions general qual-
ity requirement and test-
ing

10. 71&t 3

1) BS 6572-1985 Polyethylene pipe for
use in above ground cold
water service

2) BS 6730-1986 Protected from sun-
light by enclosure in
duct or building

3) AWWAC 902-88 PB Pressure pipe
and tubing

4) AS/NZS 2642.2 : 1994 Polybutylene

pipe system



