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Foreword

Uganda National Bureau of Standards (UNBS) is a parastatal under the Ministry of Tourism, Trade and
Industry established under Cap 327, of the Laws of Uganda. UNBS is mandated to co-ordinate the
elaboration of standards and is

(&) a member of International Organisation for Standardisation (ISO) and
(b) a contact point for the WHO/FAO Codex Alimentarius Commission on Food Standards, and

(c) the National Enquiry Point on TBT/SPS Agreements of the World Trade Organisation (WTO).

The work of preparing Uganda Standards is carried out through Technical Committees. A Technical
Committee is established to deliberate on standards in a given field or area and consists of representatives of
consumers, traders, academicians, manufacturers, government and other stakeholders.

Draft Uganda Standards adopted by the Technical Committee are widely circulated to stakeholders and the
general public for comments. The committee reviews the comments before recommending the draft standards
for approval and declaration as Uganda Standards by the National Standards Council.

The pressures given are gauge pressures, in bar.

Committee membership

The following organisations were represented on the Technical Committee for Building and civil engineering
standards during the development of this standard:

e Department of Geological Mines and Surveys
e Gentex Entreprises Ltd

e Makerere University

e  Ministry of Works and Transport

e Multiple Industries Ltd

e Uganda Institution of Professional Engineers
¢ Uganda National Bureau of Standards

¢ Uganda National Association of Plumbers
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FINAL DRAFT UGANDA STANDARD FDUS 898-1: 2011

Polypropylene (PP) pipes — Part 1. Dimensions

1 Scope
This Final Draft Uganda Standard specifies dimensions and tolerances for seamless pipes of circular cross
section, made from homopolymer polypropylene (PP-H 100), block copolymer polypropylene (PP-B 80) or

random copolymer polypropylene (PP-R 80), as specified in US 898-2. It covers all available types of
polypropylene pipes for all possible applications.

2 Normative references

The following referenced documents are indispensable for the application of this standard. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 12162, Thermoplastics materials for pipes and fittings for pressure applications — Classification,
designation and overall service (design) coefficient (ISO 12162: 1995)

ISO 161-1, Thermoplastics pipes for the conveyance of fluids — Nominal outside diameters and nominal
pressures — Part 1: Metric series

ISO 4065: 1996, Thermoplastics pipes — Universal wall thickness table

ISO 11922-1, Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances — Part 1:
Metric series

US 898-2, Types 1, 2 and 3 polypropylene (PP) pipes — General quality requirements and testing

3 Concepts

3.1 Pipe series

Dimensionless number related to the nominal outside diameter of a pipe and its wall thickness (designated by
S).

On the basis of this number, the wall thickness is to be calculated as follows:

d

S =
25 +1

where S is to be taken from Table 1 of ISO 4065.

3.2 Standard dimension ratio
The ratio of the outside diameter of a pipe to its wall thickness. It is calculated as follows:

SDR=2S+1=d/s

© UNBS 2011 — All rights reserved 1



FDUS 898-1: 2011

where S is to be taken from Table 1 of ISO 4065.

4 Material designation

The material designation is based on the minimum required strength, MRS (that is, the resistance to internal
hydrostatic pressure) in water at 20 °C for 50 years, as specified in ISO 12162 (cf. Table 1).

Table 1 — Material designation

MRS,
Material designation )
in N/mm
PP-H 100 V) 10
PP-B 80 2 8
PP-R 80% 8

) Previous designation: PP-H (type 1).
2) Previous designation: PP-B (type 2).

3) Previous designation: PP-R (type 3).

5 Safety factors
Safety factors shall be specified in the appropriate product standards. Minimum values are given in table 2 as

a function of the material. Since the impact strength of PP-H 100 decreases as the temperature increases, the
safety factors have been specified accordingly.

Table 2 — Safety factors, SF

Type of material Safety factor for a temperature, in °C,
from 10 to under from 40 to 60 above 60
40
PP-H 100 1.6 1.4 1.25
PP-B 80
PP-R 80 1.25

Values for allowable working pressure are given in tables 6, 8 and 10, taking into account the safety factors
specified in Table 2. Tables 7,9 and 11 include additional values which are based on constant safety factors of
1.7 (for PP-H 100) or 1.5 (for PP-B-80 and PP-R 80).

2 © UNBS 2011 - All rights reserved
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6 Dimensions and designation

Figure 1 — Designation of a pipe made from PP —B 80, with an outside diameter, d, of 50mm and a wall
thickness, s, of 2,9mm: Pipe US 898-1-50x2.9 — PP-B 80

© UNBS 2011 — All rights reserved 3
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6.1 Wall thickness and mass

Table 3: Wall thickness and mass ™)

Pipe series (S)

20 26 ’ 125 [ 83 ‘ £ 3.2 J 25 2
d Standard dimension ratin (SDR)
41 33 26 17,6 11 7.4 6 5
. Mass, ¢ Mass, § Mass, & Mass, Mass, 4 Mass, 5 Mass, 5 Mass,
in kg/m in kg/m in kg/m in kg/m 5 lin kg/m in kg/m in kg/m in kg/m
10 ] - = - — = = = = = — - - 18| 0046 | 20| 0,050
12 | - - — - - - - - - - 1.8 0,057 20 0.062 24 0.071
16 - - - - - - = — — — 2.2 0.095 27 0.110 3.3 0,128
Bl—| -~ [ <] = =] = =1 = 18] 0107 | 284 0148 | 37| Garz | 41| o198
25 - - C - - - - — - 2:3 0.164 3.5, 0.230 42 0,266 51 0,307
;> 32 - - - - - - 18 0172 29 0.261 441 0,370 i 54 0.434 | 65 0,498
40 = = = e 18 0217 23 0273 37 0.412 8.5 0.575 6.7 0,671 8.1 0.775
o - 18 0274 20% - 0301; 25| o0422] 456! aswe | 53| cses | ex| 10a w1 121

o
S
w
=
¢

63 1.8 0,348 | 2. 25 0474 | 36 0659 | 58 1.01 8.6 141 105 165 12.7 191

75 | 19 0.438 | 23 0528 ( 29 0647 | 43 0335 6.8 1.41 10.3 2,01 125 "2.34 | 151 2,70

90 22 0.616 | 28 0.758 1 3,5 0936 | 5.1 1.33 8,2 2.03 123 2,87 15,0 3.36 18,1 3,88
110 27 0.903 | 34 1,12 42 1.37 63 189 | 100 3,01 151 4,30 18.3 5.01 221 5,78
125 31 1.18 3.9 1.45 438 1.76 71 255 | 114 3.91 E Pl 553 | 208 6.47 | 251 7,46
140 35 1,48 43 1,80 54 223 8.0 320 | 127 487 18,2 6,95 233 8,12 | 281 9,35
160 4.0 191 49 232 6,2 292 £ 417 | 14,6 6,38 219 9,04 266 | 10,6 321} 122

180 44 2,38 55 2,94 6.9 3,63 | 102 525 | 164 807 |[246 | 114 290 | 134 36,1 | 154

200 49 292 6.2 3.68 [V 450 | 114 650 | 182 | 995 |274 | 14.1 332 | 165 = =

225 55 3,70 6.9 457 8.6 5865 | 128 8,19 | 205 126 | 308 | 17,9 374 | 209 = =

250 62 4,63 77 5,67 8.6 699 [ 142 | 10,1 22,71 185 342 | 221 = == - -
—, 280 6.9 573 8.6 709 | 1C7 872 (159 | 1286 254 | 194 383 ) 276 = = = =

315 7.7 7.20 97 897 121 1.1 17.9 | 16,0 286 | 246 = - - - - -

355 8.7 974 {109 | 11.3 13.6 | 14,0 201 | 203 322 ) 31,2 = = == = == =

400 88| 116 123 | 144 153 | 17,8 2270 253 363 | 396 = - - - = S

450 [ 110 147 138 | 182 17.2 | 225 255 325 40,9 | 50.1 = - = = — -

500 | 123 | 182 153 | 224 181 | 217 284 | 402 — - — - - - - —

560 | 137 226 172 | 282 21,4 | 347 317 | 503 - - - = = — = =

630 | 154 | 286 193 | 356 241 | 440 357 | 637 - - - - = = o= =

710 | 174 | 364 218 | 452 27.2 | 559 40,2 | 80.8 - — - — - - — —

800 | 196 | 46,1 245 | 572 30,6 | 708 453 [ 103 - - - - — — = =

900 )220 | 583 27,6 725 344 | 895 51.0 | 130 — - = = = = = =

1000 1245 720 306 | 89.2 382 | 110 = - - - — = = - — -

1200 {294 |104 36,7 | 128 459 | 159 - - - - - . = i s =
1400 |343 141 429 1175 535 [ 216 - - - = = w = P = =
1600 }39.2|184 48,0 | 228 612 | 283 = = - - == 2 - - - —

) The mass has been caiculated taking the average density as 0,91 g/cm? and the wall thickness as the
nominal size plus half the tolerance specified. For other densities, the mass shall be established by linear
interpolation.
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8.2 Tolerances on outside diameter and circularity (ovality)

Table 4: Tolerances on outside diameter and circularity (ovality)

Limit deviations Circularity tolerance Limit deviations Circularity tolerance
d  |for mean outside d  |for mean outside | , g
diameter')?) Straight Coiled diameter')) Straight Coiled
| pipes pipes pipes pipes
-
40| t03(+03 4 10 sae | #2104 45
| 0 0
L sz | #0808 1.1 10 gy | TEEL R 50
]
|
. g | TORFOE 1.2 10 280 *2a 98
0 0
o0 | +03(+03) 12 12 315 *2s 11,1
0 0
o5 | *03(+03) 1.2 15 385 *32 125
0 0
| | R 9 98 13 20 400 g 140
g0 | TOAGO3 L g 24 456 | +38 158
0 0
so | *O8 é‘* 0.3) 1,4 30 500 4 g,o 175
| ez | *OB(+OA 16 38 560 * 43 196
! 0 0
7 | P RS 16 630 48 221
0 0
o | *t09(+08) 18 710 *43 249
0 (0]
i | TR F08 22 800 - 28,0
0 0
125 | *WR{E08) 25 1000 * 58 250
0 0
140 | *18(r03) 28 1200 ® 80 420
0 0
w0 { TUEETA 3.2 1400 - 490
0 o]
1go | TITHLY 36 1600 =680 56,0
0 0
=i L 40
) The given values have been calculated as follows:
for d < 400 mm: +0,008 4, rounded up to the nearest 0,1 mm, at least 0,3 mm;
for d = 450 to 710 mm: +0,004 d + 2 mm, rounded up to the nearest 0,1 mm;
for d = 800 to 1 000 mm: +5,0 mm;
for d = 1200 to 1 600 mm: +6,0 mm.
2) The bracketed values apply in cases where pipes are manufactured by heating eeil welding..Here, the
limit deviations are equal to +0,006 d, but at least 0,3 mm (rounded up to the nearest-0,1 mm
%) The given values have been calculated as follows:
Straight pipes:
ford <75 mm: 0,008 x d + 1 mm, rounded up to the nearest 0,1 mam;
for d from 90 mm to 250 mm: 0,02 x d, rounded up to the nearest 0,1 mm;
for d greater than 250 mm: 0,035 x d, rounded up to the nearest 0,1 mm.
Coiled pipes, with d <83 mm: 0,06 x d, rounded up to the nearest 0,1 mm, at least 1 mm.
Coiled pipes, with d > 75 mm: subject to agreement.

© UNBS 2011 — All rights reserved 5
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Table 5: Wall thickness tolerances

Wall thickness, | Limit Wall thickness, Limit Wall thickness, Limit
s deviations’) s deviations') S deviations?®)
Uit "84 Over22upto2s| *32° Overd3upto 44| *28
Over2 up to 3 = 8‘5 Over 23 up to 24 e g.s Over 44 up to 45 = 3'7
Over 3 up to 4 v 8'6 Over 24 up to 25 N 3'7 Over 45 up to 46 N 3'8
Over 4 up to 5 + 87 Over 25 up to 26 *3'8 Over 46 up to 47 . " 3‘9
Over 5 'up to 6 = 8’8 Over 26 up to 27 N 5’9 Over 47 up to 48 " g
Ovefr 6upto7 ¥ 8‘9 Over 27 up to 28 " g Over 48 up to 49 . g"
Over 7 up to 8 " é Over 28 up to 29 N 3‘1 Over 49 up to 50 > 3'2
Over 8 up to' 9 + (1)‘1 Over 29 up to 30 k- g? Over 50 up to 51 - 8’3
Over 9 up to 10 = (1)'2 Over 30 up to 31 +8‘3 Over 51 up to 52 +S’4
Over 10 up to 11 e (1)'3 Over 31 up to 32 +3'4 Over 52 up to 53 +g.5
Overituptot2| *14 Over32upto3s| ~o° Overs3upto54| 20
Over 12 up to 13 * 8'5 Over 33 up to 34 L 8'6 Over 54 up to 55 +8‘7
Over 13 up to 14 N 8’6 Over 34 up to 35 +g‘7 Over 55 up to 56 +(5)’8
Over 14 up to 15 * (1)'7 Over 35 up to 36 = 8‘8 Over 56 up to 57 +g'9
‘ Over 15 up to 16 " (1)‘8 Over 36 up to 37 * 8‘9 Over 57 up to 58 +g
Over 16 up to 17 % (1)‘9 Over 37 up to 38 *04 Over 58 up to 59 +g’1
Over 17 up to 18 +g Over 38 up to 39 * 3’1 Over 59 up to 60 - 8‘2
Over 18 up to 19 +§‘1 Over 39 up fto 40 +g'2 Over 60 up to 61 ¥ 3'3
Over 19 up to 20 +§'2 Over 40 up to 41 N 3'3 Over 61 up to 62 +g’4
Over 20 up to 21 " 5’3 Over 41 up to 42 N 8’4 Over 62 up to 63 N g‘s
Over 21 up to 22 N 3‘4 Over 42 up to 43 +g‘5
) The given values have been calculated on the following basis: Limit deviation = 0,1 s + 0,2 mm, rounded
up to the nearest 0,1 mm.
A local increase in wall thickness of up to +0,2 s is permissible for s up to 10 mm, and of up t0 0,15 s for
s greater than 10 mm. The mean of the measurements shall, however, still lie within the given limit
deviations.
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-

7 Allowable working pressure

7.1 Pipes conveying water
Table 6: Allowable working pressure for pipes made from PP-H 100, with SF=1,25, 1,4 or 1,6

Pipe series (S)
20 | 16 | 125 | 83 | 5 | 32 | 25 | 2
Temperature, Years of ; ] :
in°C sarvice Standard dimension ratio (SDR)
41 ] 33 ‘ 26 l 176 l 1 i 7.4 l 6 ll 5
Allowable working pressure, in bar ‘

10 1 45 57 72 108 181 287 36,1 454
5 4.2 52 6.6 10,0 16,8 26,3 33,1 417
10 40 50 64 9,6 16,0 25,3 318 40,1
25 3,8 48 8.1 8.2 152 241 304 382
50 3.7 4.6 58 88 146 231 29,1 36,6
100 3.5 45 5.6 85 141 223 281 354
20 1 3.9 49 6,2 94 1586 247 311 39,2
5 3,6 45 57 8.8 142 225 28,4 357
10 34 43 55 83 137 217 274 345
25 3.3 41 52 7.8 13,0 20,6 259 3286
50 3.1 3.9 5,0 7.5 125 19,8 249 31,3
100 3,0 338 48 72 120 19,0 23,9 30,1
30 i 3.4 42 53 80 - 13,3 »p —~ 2150 285 385
5 3.0 338 48 73 121 192 241 30,4
10 29 3 4,6 70 116 184 23,1 291
25 2.8 3,5 4.4 6.6 11,0 17,4 219 27,8
50 26 33 42 6,3 105 16,6 209 263
100 2.5 32 40 6,1 10,1 16.0 202 254
40 1 3.3 41 52 7.8 13,0 20,6 2598 326
5 29 37 47 7,0 1.7 18,5 233 294
10 2.8 35 44 6,7 115 17,6 222 27.9
25 2.6 33 4.2 6.3 10,5 16,7 21,0 26,5
50 25 32 40 6,0 10,0 158 19,2 25,1
100 24 30 38 57 95 15,1 19,1 240
50 1 2.7 34 43 6,5 108 17,2 216 272
5 2.4 84 3.9 58 97 15,4 193 243
10 2.3 29 3.7 56 g3 147 185 233
25 22 257 358 52 87 138 173 218
50 21 26 33 50 83 131 16,5 20,8
100 20 25 3 47 78 124 156 19,7
60 1 25 23 40 6,0 10,1 158 201 253
5 22 238 3,6 54 89 142 178 225
10 22 27 34 52 86 13,7 17,2 217
25 2,0 2.5 3,2 48 80 126 15,8 20,0
50 1,9 24 3,0 45 75 118 15,0 18,8
70 1 2,0 26 32 4c 8.1 129 16,2 204
9 1,8 23 29 43 7.2 114 143 18,0
10 1.7 22 27 41 6.9 109 137 172
25 1.4 1.8 2,2 34 56 8,9 11,1 140
50 12 15 19 29 48 76 | 96 12,0
80 1 16 2.1 26 38 85 104 | 137 164
5 1.4 1.8 2.2 34 56 g4 111 140
10 1.2 1.5 18 28 46 73 92 116
25 = 12 1,9 22 3.7 58 73 8.2
95 1 1,2 15 1.8 28 46 7.3 9,2 116
5 - 1,0 12 1.8 30 48 61 ! 76

(10)") e = = (1.5)") (2.6)") (4.0 5:11") &4)"

1) The bracketed values apply where testing can be shown to have been carried out for longer than one year at 110 °C.
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Table 7: Allowable working pressure for pipes made from PP-H 100, with SF = 1,7

|
| Pipe series (S)
g 20 1 W | @5 | 88 | 8 | 82 |«25 | ©?
Temperature, Year§ ot Standard dimension ratio (SDR)
e > .
in °C e 4 ] 8 | 2 | 76 | 11 | 74 [ B | s
‘) Allowable working pressure, in bar
10 | 1 43 5.4 6.8 102 | 170 | 270 | 340 | 427
5 3.9 49 6.2 94 15,6 247 | 311 39,2
f 10 3.8 48 6.0 9.0 150 238 30,0 377
25 3,6 45 57 8,6 14,3 227 286 36,0
| 50 34 43 5.5 8,3 137 21,8 274 345
’ 100 38 42 5,3 8,0 133 - 21,0 26,5 333
20 1 7 46 5.8 838 14,7 233 293 35,9
5 34 42 5.3 8,0 13.4 212 26,7 33,6
10 3.2 4.1 5.1 7.8 128 205 258 324
r 25 3.1 3.9 49 73 122 193 24 4 30,7
50 29 3.7 47 73 1 B 18.6 234 29,5
[ 100 28 36 45 68 113 17.9 225 233
30 1 32 4,0 50 76 12,6 19.9 254 315
: 5 2 J B6 B S5 E.8 114 180 227 3 .288 L
10 2,7 35 43 6,6 109 17,3 218. 27,4
f 25 26 33 41 6.2 10,3 16,4 20,6 259
50 25 3.1 39 59 3,9 15,6 187 248
100 24 3.0 38 857 9,5 154 190 239
40 1 27 34 43 64 10,7 16,9 213 26,8
5 24 3,0 38 58 9,6 153 182 242
10 23 29 3,6 55 9.2 14,5 183 23.0
25 22 2.7 35 52 3,7 13.8 173 218
50 21 26 33 49 3,2 13.0 16,4 206
100 2,0 25 3.1 47 7.8 125 157 19,8
50 1 22 28 3,6 54 3,9 14,1 178 224
5 2.0 25 3.2 4.8 8,0 12.6 15,8 20,0
10 1.9 24 30 4.6 76 12,1 152 192
25 1,8 23 29 4.3 T2 113 143 18,0
50 1.7 2.2 2.7 4.1 6,8 10,8 13,6 171
100 16 2,0 26 3.9 6,5 10,2 128 16,2
60 1 18 2.3 29 44 7.4 11.7 148 186
5 1.7 23 26 4.0 6,6 104 131 16,5
10 1.6 2.0 25 38 6,3 10,0 126 159
25 1.5 1.9 23 3,5 59 9.3 b T fPe 14,7
50 14 i 2.2 3.3 55 87 110 13.9
70 1 15 1.9 24 3,6 6,0 95 119 15,0
5 1.3 17 2,1 32 5.3 84 105 13:3
10 1.3 1.6 20 3,0 50 8.0 101 127
25 1,0 1,3 1,6 25 4.1 6.5 82 103
50 . 14 1,4 21 35 J 56 7.0 838
80 1 12 1.5 1,9 29 48 76 96 121
5 1.0 1.3 1,6 25 41 6,5 82 103
10 — 11 1,4 20 34 54 6,8 85
25 — — 13 16 27 43 54 65
85 1 — T 1.4 2.0 34 54 6.8 85
5 - - — 13 22 35 44 56
J (10)") = = = (31" (1.9)") 3.0)") (3.7 (4.7)
") The bracketed valuas apply where testing can be shown to have been carried out for longer than one
year at 110 °C.
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Table 8: Allowable working pressure for pipes made from PP-B 80, with SF = 1,25

Pipe series (S)
20 | 16 | 125 | 83 | 5 | 32 | 25 | 2
Temperature, |  Years of Standard dimension ratio (SDR)
in °C service
41 l 33 ] 26 [ 1786 [ 11 [ 74 l 6 | 5
Allowable working pressure, in bar

10 1 49 6,2 78 11,8 19,6 311 39,2 493
5 46 5.8 73 11,1 184 291 36,6 . 461
10 45 586 7.3 107 17.7 28,1 354 445
25 43 54 6.8 10,3 171 271 341 429
50 42 52 6.6 10,0 16.6 26.3 331 417
100 4.0 51 6.4 97 16,1 256 322 405
20 1 42 5.2 6,6 10,0 16,6 26,3 33,1 417
5 38 49 6.2 8,3 185 245 30,9 389
10 3.8 4.7 6,0 3,0 15,0 238 29,9 37.7
25 3,6 45 57 8,6 144 228 28,7 36,1
50 35 4.4 55 8,4 13,9 220 270 349
100 3,4 42 53 8,1 13,4 21,3 26,8 337
30 1 35 4.4 56 8.4 14,0 223 280 35,3
5 . 3.2 4.1 . 5.1 7.8 129 205 258 325
. 31 39 1 50 7.5 ‘125 19,7 24’8 3313
25 3.0 3.8 48 7,2 120 19,0 239 30,1
50 28 3,6 46 6.9 1148 182 229 3849
100 28 35 44 6,7 112 17,7 223 28,1
40 1 29 3.7 46 7.0 11,7 185 23,2 293
5 27 34 43 6.4 10,7 16,9 213 26,9
10 26 33 41 6,2 104 16,4 207 26,1
25 25 3.1 39 6,0 9.9 157 19,7 248
50 23 29 37 58 8.3 147 18,5 233
100 19 24 31 46 7.7 121 15,3 182
50 1 24 39 38 58 9,6 162 19,1 241
5 2.2 28 35 5.3 838 13,8 143 22,1
10 2.1 2.7 34 8,1 85 134 16,9 212
25 1,8 23 29 4.4 73 11,6 147 184
50 1.5 1.8 24 3.6 6,1 9.6 12 152
100 1,3 1,6 2,0 31 51 8,1 10,2 128
60 1 20 25 3.1 47 78 124 156 18,6
5 1.8 2.3 29 43 2 114 143 18,0
10 1,6 2,0 25 T 6.2 9.9 124 156
25 1.2 1,6 20 3.0 49 7.8 g9 124
50 1,0 1,3 1.7 25 42 6,6 83 10,4
70 1 1.6 2,0 25 3,8 64 10,1 12,7 16,0
5 1.3 1,7 21 3.2 53 8,3 10,5 132
10 1.1 1.7 26 43 6.8 86 108
25 — 1,1 1.3 20 34 5.3 8.7 84
50 — — 11 17 29 4R 57 | 72
80 1 1.3 16 20 3.1 51 8.1 102 + 128
5 — 1:2 1,5 22 3.7 58 73 9.2
10 - 1,0 1.2 1.8 3.0 48 8.1 76
25 — — 1.0 1.4 24 3.8 48 6,0
95 1 -_ T3 1.3 20 34 53 B.7 84
5 — = = 13 22 3.5 45 56

(10" . == = (1.2)") (1.9)7) (3.0)") (38" (4.8)")

Y The bracketed vzlues apply where testing can be shown to have been carried out for longer than one
year at 110 °C.
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Table 9: Allowable working pressure for pipes made from type PP-B 80 propyiene, with SF=1,5

’ Pipe series (S)
20 ] 16 | 125 [ 83 | 5 I 82 | 25 | 2
Temperature, Year; of Standard dimensicn ratio (SDR)
in °C service
41 l 33 j 26 I 17,6 ! 11 l 74 ! 6 , 5
Allowable working pressure, in bar

10 1 41 52 6,5 9.8 16,4 258 326 411
5 3.8 4.8 6,1 8.2 15,3 242 30,5 384
10 37 47 5.9 8,9 14,8 234 285 37,1
25 3,6 45 5.7 8,6 142 226 284 35,8
50 35 44 55 83 138 219 276 347
100 34 42 53 8,1 134 21:3 26,8 33,7
20 1 35 44 55 83 13,8 219 276 347
5 32 41 toh 78 129 204 257 324
’ 10 St 4,0 5,0 75 125 19.8 249 314
: 25 30 38 438 72 12,0 18,0 238 30,1
50 29 37 4.6 7.0 11,6 18,3 231 29,1
100 28 35 44 6,7 111:2 g (7474 223 28,1
30 1 29 3.7 4.7 70 11,7 18,6 234 29,4
5 =20 -3,4 43 6.5 10,8 S 7 215 “27A
10 26 83 4,1 6,2 * 04 16,4 20,7 26,1
25 25 3.2 4.0 6,0 10,0 158 199 251
50 24 3,0 3.8 58 9,6 152 19.1 241
100 23 29 3.7 5,6 9,3 148 18,6 234
40 1 24 31 3.9 58 9,7 154 194 244
5 Z2 28 35 54 89 141 17,8 224
10 2.2 27 3.4 92 8,6 13,7 173 247
25 2.1 2,6 33 50 82 13,1 16,5 20,7
50 19 24 31 46 Tl 122 154 184
100 1,6 2,0 25 3,8 6,4 101 127 16,0
50 1 20 25 32 48 8,0 12,6 15,9 20,0
5 1,8 23 29 44 73 11,6 14,6 18,4
10 18 22 28 42 7.0 T2 141 17,7
25 1.5 1,9 24 3.7 6,1 97 12:2 154
50 1.3 1.6 2,0 3,0 5.1 8,0 101 127
100 11 13 1,7 2,6 43 6,7 8,5 10,7
60 1 1.6 21 2,6 39 6.5 10,3 13,0 16,4
5 1.5 1,9 24 3,6 6,0 95 11,8 15,0
10 1.3 1.6 21 3.1 852 82 10,4 13,0
25 1,0 1.3 1,6 25 41 65 8,2 10,4
50 — 25| 14 21 85 55 6,9 8,7
70 1 1.3 17 2,1 32 5.3 84 10,6 134
O, 1.1 ; 1.7 2,6 44 7,0 8.8 11,0
10 —_ 1,1 1.4 22 3,6 5.7 7.2 39,0
25 = — 11 1.7 28 44 56 7.0
50 — - 1,0 14 2,4 3.8 48 6.0
80 1 151 13 1.7 26 43 6,7 8,5 10,7
5 ot 1,0 1,2 18 Sy 4.8 6,1 v
10 — —_ 1,0 15 25 40 5,0 6,3
25 = — = 1,2 2,0 32 40 5,0
95 1 — -_ 1l 157 28 44 56 7.0
5 = == - 14 1,8 3.0 ST 47

(10)") — — = (1.0)") (1.8 (2.5)") (3.2)") (40)7)

") The bracketed values apply where testing can be shown to have been carried out for longer than one

year at 110 °C.
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Table 10: A}lowabie Wofking pressure for pipes made from PP-R 80, With SE = 1,25

Pipe series (S) ]
20 | 16 | 125 | 8 | 5 | 82 | 2% | 2
Temperature, Years ol Standard dimension ratio (SDR)
in °C service 74 6 ' 5
v | @8 [ 28 | mwE | W | ¥ | 1
r :
5 Allowable working pressure, in bar i
10 1 53 67 8.4 127 99 1 334 420 522
5 5.0 6.3 7.9 120 20,0 31,6 398 50,1
10 49 6,1 7.7 116 19,3 30,6 385 485
25 47 59 7.4 11,2 18,7 29,6 37:3 48.9
50 46 58 7.2 109 18,2 288 363 45,7
100 45 56 7.1 107 177 28.1 354 445
20 1 45 57 72 108 180 288 36,0 453
5 4,2 5.4 6,7 10.2 169 26.8 338 425
10 4,1 52 6,5 99 16,4 26,1 328 413
25 4,0 5,0 6,4 9,6 16,0 253 318 40,1
50 39 49 6,2 9.3 155 24,5 30,9 389
100 38 47 6.0 90 15,0 238 299 377
30 1 3,8 438 6,1 92 153 243 30,6 385
5 36 45 57 86 14,4 228 287 36,1
10 35 44701 55 84 188 1 220 | 277 | 349
25 “34 %D 53 *arT 1347 77213 1| 268 337
50 33 PRl e oy g “79 181 | 207 |7 26,1 329
100 32 4,0 541 77 1238 202 255 32,1
40 1 3:2 4.1 5,1 78 128 205 258 325
5 3,0 338 48 73 12,1 182 242 305
10 30 37 47 7.1 118 187 236 297
25 28 36 45 6.8 113 18,0 226 285
50 238 35 44 66 110 17,5 220 277
100 27 34 43 6,4 107 16,9 21,3 269
50 1 28 35 4.4 6.6 11,0 175 220 27,7
5 26 32 41 6,1 102 16,2 204 257
10 25 31 39 6,0 98 157 19,7 243
25 24 30 38 58 9.6 152 19,1 24,1
50 23 29 3,7 56 a3 14,7 18,5 233
100 22 28 36 54 89 14,2 178 225
60 1 23 29 37 56 93 147 18,5 233
5 22 27 34 52 85 13.7 17,2 217
10 2,1 26 33 50 83 132 16,6 2038
25 2,0 25 3.2 48 80 128 159 200
50 1,9 24 31 45 T 121 15,3 192
70 1 20 25 31 47 7.8 124 156 19,6
5 1.8 23 29 43 72 11,4 14,3 180
10 1,8 22 238 42 7,0 11,1 14,0 17,6
25 1,5 1,8 24 36 6.1 9.6 12,1 152
50 13 1.6 20 31 5.1 8t 102 128
80 ! 1.6 21 26 39 65 104 131 164
5 14 1,8 23 35 57 9.1 115 144
10 12 15 1,9 29 48 78 96 120
25 1,0 12 1,5 23 38 6.1 76 96
95 ; 12 1,8 1.8 28 46 7.3 8.2 11,6
e 5 10 12 18 30 48 1+ 61 76
a0 = = O 8| @8] @on| )| (64
1y The t;rtaﬁ(gtsg values apply where testing can be shown to have been carried out for longer than one
year .
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Table 11: Allowable working pressure for piges made from PP-R 80, with SF =1,5

Pipe series (S)
26 | w | 425 | &8 | ® | B2 | 28 | 2
Tem.pe:ature, \;Z?\l;iscgf Standard dimension ratio (SDR)
in °C 41 | 3B | 26 | 176 | 1 | 74 | & | 5
| Allowable working prassure, in bar
10 1 44 5,6 7.0 106 17.6 27,8 35,0 442
5 42 5,3 6,6 10,0 16,6 264 33,2 418 -
10 4,0 3.1 6,4 9,7 16,1 255 321 40,4
25 3.9 49 6,2 94 15,6 247 3t 39.1
50 3,8 4.8 6,0 I 9.1 152 24,0 30,3 38,1
100 3.7 47 59 8,9 -4.8 234 28,5 e Tdal
20 1 3.8 438 6,0 9,0 15.0 2338 30,0 37.8
5 85 45 5,6 8,5 141 223 281 354
| 10 3.4 43 5,5 8,2 33,7 217 27.3 34,4
‘ 25 3.3 42 53 8,0 133 214 26,5 33.4
50 32 4.1 5.1 78 12,8 204 257 324
100 34 40 5.0 75 125 19,8 249 314
30 1 3.2 40 5. T 2.8 202 25,5 321
5 - 20 35 48 7.2 12,0 190 239 30.1
1C 2; 37 4.5 Z.0 11, 183 23,1 291
25 2,8 3,5 44 6,7 11,2 177 223 28,1
50 27 3.4 4.3 6,6 10,9 173 218 274
100 27 34 42 6.4 10,6 169 212 26,4
40 2! 27 3.4 43 6,5 10,8 1% 215 7.1
5 25 32 4,0 6,1 10,1 16,0 20.2 254
10 25 3,1 3.9 5.9 9,8 156 19,6 247
25 24 3,0 38 5,7 84 150 18.8 237
50 23 2,9 37 55 8,2 145 183 231
100 22 28 3,5 54 8.9 141 17,8 224
50 1 23 29 37 55 8,2 145 18,3 231
5 2.1 27 34 5.1 8,5 135 17,0 214
10 2.1 2.6 33 5,0 8,2 131 16,5 20,7
25 2.0 25 32 48 8,0 126 15,9 20,0
50 19 24 3.1 46 7 122 15,4 19,4
100 1,8 24 3,0 45 7,4 11,8 14,9 18,7
60 1 1.9 24 31 46 T 12,2 15,4 194
S 1.8 23 29 43 7.2 114 143 18,0
10 1.7 22 28 42 6,9 11,0 13,8 17,4
25 1.7 24 26 40 6,7 105 133 16,7
50 1,6 20 25 3.8 6,4 101 127 16,0
70 1 1,6 2.1 2,6 39 6,5 10,3 13,0 16,4
‘ 5 1,5 19 24 36 6,0 9.5 11,9 15,0
10 15 1.9 23 3,5 5,9 9.3 117 147
25 1,3 1.6 2,0 3,0 5.1 8,0 10,1 187
50 1,1 13 1F 26 4,3 6.7 8,5 10,7
80 1 14 1,7 22 3,3 55 8,6 10,9 13,7
5 1.2 15 1.9 29 4.8 7.6 9,6 12,0
10 1.0 13 1.6 24 4.0 6,3 8.0 10.0
25 - 1,0 13 1.8 32 5.1 6,4 8.0
95 1 1,0 152 15 23 3,9 6,1 7T 9,7
5 s = 1.0 15 2.5 4,0 5,0 6,3
(10)7) o= &= = (1.3)") 219 (3.4)") (42)") (5.3)"
') The bracketed values apply where testing can be shown to have been carried out for longer than cone
year at 110 °C.
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7.2 Pipes conveying other fluids

Pipes which come in contact with aqueous fluids or fluids which are particularly hazardous are recommended
to have a lower S or SDR number.

8 Form supplied

Pipes are to be supplied in specified lengths or coils, complying with the tolerances specified in Table 12.

Table 12 — Limit deviations for nominal lengths

Form (supplied) Limit deviations

Actual length not less than

Coils, unwound length nominal length

Straight pipes uptol2m =10 mm

. over IZm
Specified lengths By agreement

9 Marking

Pipes conforming to this standard shall bear the following information, marked indelibly at 1 m intervals:

. Example.
- manufacturer's identification Xyz
- quality or inspection mark RAL
- material designation PP-H 100
- Standard number US 898 -1/ US 898 -2
= Sor SDRvalue S5

- outside diameter x wall thickness 32 x 2,9
- date of manufacture 040996
= machine number 7

This marking is only to be used for pipes which are not covered in other product standards or other technical
rules.

© UNBS 2011 — All rights reserved 13
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Annex A
(normative)

Explanatory notes

With regard to the specifications for outside diameters, this standard conforms to ISO 161-1, with regard to the
specifications for wall thickness, it conforms to ISO 4065, and with regard to tolerances on outside diameter,
circularity and wall thickness, it conforms to ISO 11922-1.

The pressure rating (PN) is no longer used for pipe designation in basic standards for plastics pipes. However,
for the purpose of comparison, Table A.1 correlates the old PN values with the S and SDR values.

It should be noted that the pipe outside diameters were selected from a preferred number series.

The service life of polypropylene pipes at operating temperatures of up to 50 °C, previously given as fifty
years, may now be assumed to be at least one hundred years.

The nominal sizes and allowable working pressure to be used in particular applications will have to be
included in the appropriate product standards or other applicable technical rules.

According to current knowledge of the long-term stability of polypropylene it can be assumed that pipes
conveying water are capable of resisting the pressures given in tables 6 to 11.

Where fluids are to be conveyed which could be hazardous if handled incorrectly, the pipe manufacturer
should be consulted.
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Certification marking

Products that conform to Uganda standards may be marked with Uganda National Bureau of Standards
(UNBS) Certification Mark shown in the figure below.

The use of the UNBS Certification Mark is governed by the Standards Act, and the Regulations made
thereunder. This mark can be used only by those licensed under the certification mark scheme operated by
the Uganda National Bureau of Standards and in conjunction with the relevant Uganda Standard. The
presence of this mark on a product or in relation to a product is an assurance that the goods comply with the
requirements of that standard under a system of supervision, control and testing in accordance with the
certification mark scheme of the Uganda National Bureau of Standards. UNBS marked products are
continually checked by UNBS for conformity to that standard.

Further particulars of the terms and conditions of licensing may be obtained from the Director, Uganda
National Bureau of Standards.
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