INTERNATIONAL

ISO

STANDARD 21138-1

First edition
2007-10-15

Plastics piping systems for-rnon-pressure
underground drainage and sewerage —

Structured-wall piping(systems of
unplasticized poly(vinyl chloride)
(PVC-U), polypropylene (PP) and
polyethylene (PE) —

Part 1:

Material specifications and performance

criteria for pipes, fittings and syste

Systenies de canalisations en plastique pour les brancheme
et les'collecteurs d'assainissement sans pression enterrés —
de canalisations a parois structurées en poly(chlorure de vin
non plastifié (PVC-U), polypropylene (PP) et polyéthylene (H

Partie 1: Spécifications des matieres et critéres de performa
des tubes, raccords et systeme

m

nts

- Systemes
yle)

E) —

nce

=S —— Reference number
= — ISO 21138-1:2007(E)

© SO 2007


https://standardsiso.com/api/?name=eeee67966d3ebf7cac84e8be0d1e7a76

ISO 21138-1:2007(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2007

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=eeee67966d3ebf7cac84e8be0d1e7a76

ISO 21138-1:2007(E)

Contents Page
o] =NV o iv
e Yo 11 T o) P \'
1 — Scope e ———— 1
2 o B LYo = =Y =Y 4 Lo s S 1 K 1
3 Terms, definitions, symbols and abbreviated terms.............cccoovmrmrirriiccciiccn e 3
31 Terms and definitions..........ooo oo S mne e s b e 3
3.2 SYMDOIS ...t ann e e e e se s nmnne e e neeen s nnfTpekadesessssnnnnnenasbesssnnnnenneees 6
3.3 Abbreviated terms ... e T b 7
4 ] 1= o - T 1 P S 7
41 =Y 0 T - O, S PP FRR 7
4.2 Sealing ring retaining components...........ccccoiiinnn s St 7
4.3 RS T=T 111 4T 5T T T KR 7
4.4 Fused or welded joints.........ccccivciiiiinniiiinir et 7
5 Designation of wall construction ...........cccevcmminiicend Y 7
6 L0 o o 1 | ! F 8
7 Geometrical characteristics...........cccoveeeceriecei i 8
8 BN/ T2 1112 SO URPPY ST 8
8.1 L= = | . A F 8
8.2 Design length of fittings.......cccccmmriee e S see e eh e e e e s 1
9 Functional characteristiCs .........c.iu i . 1
10 Relation between ring stiffness;installation technique and resulting deflection ........{............. 1
Annex A (informative) General material characteristics of PVC-U, PP and PE pipes and fittings........... 13
Annex B (informative) General performance characteristics of PVC-U, PP and PE pipes and

FItEINGS oo s e 14
Annex C (informative) Structural design........ccccciiiiiiiiiinnii b 15
Bib[iography ......... i s h e 18
© IS0 2007 — All rights reserved iii


https://standardsiso.com/api/?name=eeee67966d3ebf7cac84e8be0d1e7a76

ISO 21138-

1:2007(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee has
been established has the right to be represented on that committee. International organizations, governmental

and non-g
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| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.

hsk of technical committees is to prepare International Standards. Draft International Stand

shall not be held responsible for identifying any or all such patent rights.

1 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves for
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d drainage and sewerage — Structured-wall piping systems of unplasticized poly(vinyl chlo
blypropylene (PP) and polyethylene (PE):
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Introduction

ISO 21138 is the system standard covering the plastics piping systems for non-pressure underground
drainage and sewerage, in particular thermoplastics structured-wall piping systems.

© 1SO 2007 — All rights reserved \"
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Plastics piping systems for non-pressure underground
drainage and sewerage — Structured-wall piping systems of
unplasticized poly(vinyl chloride) (PVC-U), polypropylene (PP)
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Material specifications and performance criteria for pipes
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Scope

part of ISO 21138 specifies the definitions and requirements\for pipes, fittings and the syste
asticized poly(vinyl chloride) (PVC-U), polypropylene (PR) ‘and polyethylene (PE) structured
E1 These pipes, fittings and the system can be used for highway drainage and surface water.
part of ISO 21138 specifically refers to PVC,-RP and PE materials.

E2  Other thermoplastic materials can be added via an addendum.

part of ISO 21138 covers a range\of pipe and fitting sizes, materials, pipe constructions, 1
nesses, and gives recommendations’concerning colours.

E3 It is the responsibility ©©f\the purchaser or specifier to make the appropriate selections from th
g into account their particular requirements and any relevant national regulations and installation practice

bnjunction with 1ISO 24,138-2 and ISO 21138-3, it is applicable to PVC-U, PP and PE structure

b used for buried piping systems for the transport of drainage and sewerage.

applicablerto PVC-U, PP and PE structured-wall pipes and fittings with or without an integral
tomerie-ring seal joints as well as welded and fused joints.

m based on
Fwall piping

ominal ring

lese aspects,
5 or codes.

j-wall pipes

fittings, to their joints and to joints with components of other plastics and non-plastics materigls intended

socket with

Clause 2 can

NOTE 5

regarding appearance, colour, physical and mechanical characteristics as well as performance requirements.

2

Normative references

rents for joint

For dimensions larger than DN/OD 1200 or DN/ID 1200, this part of ISO 21138 can serve as a general guide

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.
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ISO 472, Plastics — Vocabulary

ISO 580:2005, Plastics piping and ducting systems — Injection-moulded thermoplastics fittings — Methods for

visually ass

essing the effects of heating

ISO 1043-1:2001, Plastics — Symbols and abbreviated terms — Part 1: Basic polymers and their special
characteristics

ISO 1133:2005, Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow rate
(MVR) of thermoplastics

ISO 1167-1
the resistar

1ISO 1167-2
the resistarn

1ISO 1183-1
method, lig

ISO 2505, 1
ISO 2507-1
ISO 2507-2
unplasticize
high impact
ISO 3126, £
ISO 3127, 1

ISO 4435,
poly(vinyl ¢

ISO 8772,
(PE)

ISO 8773,
(PP)

ISO 9852,

temperatur¢ (DCMT) —/Fest method

ISO 9967, 1

Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determinatio
ce to internal pressure — Part 1: General method

Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determinatio
ce to internal pressure — Part 2: Preparation of pipe test pieces

Plastics — Methods for determining the density of non-cellular plastics~—~ Part 1: Immen
hid pyknometer method and titration method

[hermoplastics pipes — Longitudinal reversion — Test method and parameters
Thermoplastics pipes and fittings — Vicat softening temperature— Part 1: General test meth
Thermoplastics pipes and fittings — Vicat softening température — Part 2: Test conditions

d poly(vinyl chloride) (PVC-U) or chlorinated poly(vinyl eéhloride) (PVC-C) pipes and fittings an

resistance poly(vinyl chloride) (PVC-HI) pipes

Plastics piping systems — Plastics components <x"Determination of dimensions

hermoplastics pipes — Determination of resistance to external blows — Round-the-clock meth

Plastics piping systems for non-pressure underground drainage and sewerage — Unplastic
nloride) (PVC-U)

Plastics piping systems for_nen-pressure underground drainage and sewerage — Polyethy
Plastics piping systems._for non-pressure underground drainage and sewerage — Polypropy

Unplasticized Jpoly(vinyl chloride) (PVC-U) pipes — Dichloromethane resistance at spec

[hermoplastics pipes — Determination of creep ratio

n of

n of

sion

bd

for
y for

od

ized

ene

ene

fied

ISO 9969, 1

[hermoplastics pipes — Determination of ring stiffness

ISO 11173,

Thermoplastics pipes — Determination of resistance to external blows — Staircase method

ISO 11357-6, Plastics — Differential scanning calorimetry (DSC) — Part 6: Determination of oxidation
induction time (isothermal OIT) and oxidation induction temperature (dynamic OIT)

ISO 11922-1:1997, Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances — Part 1:
Metric series

ISO 12091:

ISO 13967,

1995, Structured-wall thermoplastics pipes — Oven test

Thermoplastics fittings — Determination of ring stiffness
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ISO 21138-2:2007, Plastics piping systems for non-pressure underground drainage and sewerage —
Structured-wall piping systems of unplasticized poly(vinyl chloride) (PVC-U), polypropylene (PP) and
polyethylene (PE) — Part 2: Pipes and fittings with smooth external surface, Type A

ISO 21138-3:2007, Plastics piping systems for non-pressure underground drainage and sewerage —
Structured-wall piping systems of unplasticized poly(vinyl chloride) (PVC-U), polypropylene (PP) and
polyethylene (PE) — Part 3: Pipes and fittings with non-smooth external surface, Type B

EN 681-1, Elastomeric seals — Materials requirements for pipe joint seals used in water and drainage

applications — Part 1: Vulcanized rubber

EN
app

EN
app

EN
mef

EN

K81-2, Elastomeric seals — Materials requirements for pipe joint seals used in water an
ications — Part 2: Thermoplastic elastomers

581-4, Elastomeric seals — Materials requirements for pipe joint seals used inNwater an
ications — Part 4: Cast polyurethane sealing elements

1053, Plastics piping systems — Thermoplastics piping systems for non-pressure applicatig
hod for watertightness

1277, Plastics piping systems — Thermoplastics piping systems for butied non-pressure apf

d drainage

d drainage

ons — Test

lications —

Test methods for leaktightness of elastomeric sealing ring type joints

EN [1446, Plastics piping and ducting systems — Thermoplasticspipes — Determination of ring flexibility

EN [1979, Plastics piping and ducting systems — Thermoplastics spirally-formed structured-wgll pipes —
Determination of the tensile strength of a seam

EN [12061, Plastics piping systems — Thermoplasticsfittings — Test method for impact resistance

EN [12256, Plastics piping systems — Thermoplastics fittings — Test method for mechanical |strength or
flexibility of fabricated fittings

EN
metf
pres

For
3.1

In a
and

14741, Thermoplastics piping and/ducting systems — Joints for buried non-pressure applicat
hod for the long-term sealing performance of joints with elastomeric seals by estimating
sure

Terms, definitions; symbols and abbreviated terms

the purposes efithis document, the following terms, definitions, symbols and abbreviated terms|

Terms-and definitions

ddition~to the terms and definitions given below, the terms and definitions given in ISO 472,
15011922-1 apply.

ons — Test
the sealing

apply.

ISO 1043-1

3.141

General terms

3.1.1.1

structured-wall pipes and fittings
products that have an optimized design with regard to material usage to achieve the physical, mechanical and
performance requirements of this part of ISO 21138

NOTE

For a description of the particular designs covered by this part of ISO 21138, see ISO 21138-2 fo

r Type A and

ISO 21138-3 for Type B. Type A pipes have an internal and external plain surface. Type B pipes have an internal plain
surface and a hollow spiral or annular ribbed external surface.

© 1SO 2007 — All rights reserved
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3.1.1.2
fabricated

fitting

fitting manufactured by heat forming and/or joining more than one piece of pipe and/or moulded component

NOTE

Sealing rings retaining components are not considered as a piece.

3.1.2 Geometrical terms

3.1.21

nominal size DN

numerical
approximat

3.1.2.2
nominal si
nominal siz

3.1.2.3
nominal si
nominal siz

3.1.24

esignation of the size of a component, other than a component designated by thread size, whi

his

bly equal to the manufacturing dimension in millimetres

re DN/OD
b, related to the outside diameter

re DN/ID
b, related to the inside diameter

nominal diameter

dn
specified di

3.1.25
outside dig
de

value of thg
rounded to
NOTE i
3.1.2.6
mean outs
dem

value of th
(=3,142), r

NOTE A

3.1.2.7

bmeter, in millimetres, assigned to a nominal size (DN/OD-or DN/ID)

meter

measurement of the outside diameter througlits cross-section at any point of a pipe or sp
he next greater 0,1 mm

or Type B constructions, see ISO 21138-3:

de diameter

measurement of the outer circumference of a pipe or spigot in any cross-section divided
unded up to the nearest 0,1 mm

or Type B construetions, see ISO 21138-3.

mean insi
d.

im

e diameter

average value of a number of equally spaced measurements of inside diameter in the same cross-section

pipe or fitti

got,

Dy 7T

of a

3.1.2.8

minimum mean inside diameter of a socket

Dim,min
average val

3.1.29
wall thickn
e

ue of equally spaced measurements of inside diameter in the same cross-section of a socket

ess

measured wall thickness at any point of the body of a component

© 1SO 2007 — All rights reserved
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3.1.2.10
construction height
€c
radial distance between the top of ribs or corrugation or, in the case of Type A1 and Type A2 pipes and fittings,
between the outside surface of the wall and the inside surface of the wall

3.1.2.1

wall thickness of the inside layer

waterway wall thickness

€4

(Type A1) thickness at any point of the inner layer of a pipe or fitting

Seg Figure 1in 1ISO 21138-2:2007.
(Type B) thickness at any point of the wall between the ribs or corrugations of the pipe or/fitting

Seg Figure 4 in 1ISO 21138-3:2007.

3.1.2.12
wal| thickness of the inside layer under a hollow section
€5

thickness at any point of the inside wall between a hollow section andthe inside surface of the|Type A2 or
TypE B pipe or fitting

Seqd Figure 2 in ISO 21138-2:2007 and Figure 4 in ISO 21138-3:2007.

3.1.2.13
minimum length of a spigot

L1,rr in
min|jmum permitted value for the length of a spigot.6f a pipe or fitting

3.1.p.14

nominal ring stiffness
SN
nunjerical designation of the ring stiffness of the pipe or fitting, which is a convenient round number, indicating
the minimum required ring stiffness\of the pipe or stiffness of the fitting

3.1.p.15

fitting stiffness
meghanical characteristic-of a fitting, which is a measure of the resistance to ring deflection underfan external
force as determined-in.accordance with ISO 13967

3.1.83 Materialkterms

3.1.8.1

virgin-material
materiali . such-as-granules-orpowderwhich-has-not-been-subjected-{ouse or¢
that required for its manufacture and to which no reprocessable or recyclable materials have been added

3.1.3.2

own reprocessable material

material prepared from rejected unused pipes or fittings, including trimmings from the production of pipes and
fittings, which will be reprocessed in a manufacturer's plant after having been previously processed by the
same manufacturer by a process such as moulding or extrusion and for which the complete formulation is
known

3.1.3.3

external reprocessable material
material comprising either one of the following:

© 1SO 2007 — All rights reserved 5
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a) material from rejected unused pipes or fittings, or trimmings therefrom, that will be reprocessed and that
were originally processed by another manufacturer;

b) material from the production of unused thermoplastics products other than pipes and fittings, regardless
of where they are manufactured

3134
recyclable material
material comprising either one of the following:

a) material from used pipes or fittings that have been cleaned and crushed or ground;

b) material from used thermoplastics products other than pipes or fittings which have been cleahed [and
crushefl or ground

3.2 Sympols

a circumferential cover by a saddle branch

Dim min  Minimum mean inside diameter of a socket

dg outside diameter

dom mean outside diameter

dim mean inside diameter

dy, nominal diameter

dnq nominal diameter of the main of a branch/saddle,branch

dno nominal diameter of the branch of a branch/saddle branch

dg ingide diameter of socket

e wdll thickness (at any point)

e wdll thickness of the socket

e w4l thickness of the_groove area

ey wdll thickness.ofiihe inside layer (waterway wall thickness)

eg w4l thickress of the inside layer under a hollow section

eg copstruction height

L axial cover by a saddle branch

Ly min  Minimum length of a spigot

Z4 design length of a fitting
Zy design length of a fitting
Zs design length of a fitting
a nominal angle of a fitting

6 © 1SO 2007 — All rights reserved
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3.3 Abbreviated terms
DN/ID nominal size related to inside diameter

DN/OD nominal size related to outside diameter

ID inside diameter
oD outside diameter
PE polyethylene

PP polypropylene

PV(Q-U unplasticized poly(vinyl chloride)
S pipes series S

SDR standard dimension ratio

SN nominal ring stiffness

4 |Material

41| General
The|l material shall be one of those specified in the relevant Annexes of ISO 21138-2 and/or ISO 21[138-3.

Infofmation about general material characteristicsis given in Annex A.

4.2| Sealing ring retaining components

It is|permitted that sealing rings be.retained using components made from polymers other than PYC-U, PP or
PE.

4.3| Sealing rings
Thel| sealing ring matérial shall conform to EN 681-1, EN 681-2 or EN 681-4, as applicable.

Thel| sealing ring-shall have no detrimental effects on the properties of the components.

4.4| Fused or welded joints

Whenfiised or welded joints are used, the manufacturer's instructions for jointing shall be followed

5 Designation of wall construction
Designations of wall constructions including schematic sketches and examples of typical jointing methods are

given in 1ISO 21138-2 for Type A pipes (inside and outside smooth ) and in ISO 21138-3 for Type B pipes
(inside smooth and outside structured).

© 1SO 2007 — All rights reserved 7
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6 Colour
The inner and outer layer of pipes and fittings shall be coloured throughout.

NOTE The outside layer of pipes and fittings should preferably be black, orange-brown (approximately RAL 8023,
see [5]) or dusty grey (approximately RAL 7037, see [5]). Other colours may be used.

7 Geometrical characteristics

This part of

Norninal sizes: DN/ID
100, 125, 150, 200, 225, 250, 300, 400, 500, 600, 800, 1000, 1200

Norhinal sizes: DN/OD
110, 125, 160, 200, 250, 315, 400, 500, 630, 800, 1000, 1200

8 Types of fitting

8.1 General

This part of ISO 21138 is applicable for the following types of fitting» Other designs of fitting, including all
sockets and all spigots, are permitted.

a) Bends,|swept and unswept angle (see Figure 1 and Figure'2).

NOTE 1 Preferred nominal angles, ¢, are the following: 15°%.22,5°, 30°, 45° and between 87,5° and 90°.
b) Couplers and slip couplers (see Figure 3).

c) Reducgrs (see Figure 4).

d) Branches and reducing branches, swept and unswept entry (see Figure 5).

NOTE 2 FPreferred nominal angles; @, are 45° and between 87,5° and 90°.

e) Saddlelbranches for solvent cementing, fusion or welding (see Figure 6):

— the axial cover,.E, in millimetres, shall conform to the following:

Dimensions in millimetres

d,, <110 110 <d, <125 125 <d,, < 160 160 <d, <200
v =50 =66 =70 =86

— for saddles having d,,4 < 315 mm the cover shall be not less than half a circumference, see Figure 62,

— for saddles having d,; > 315 mm the circumferential cover, a, shall not be less than 80 mm, see
Figure 6P.

NOTE 3  The preferred nominal angle, a, for saddle branches is 45°. When (d,,/d,1) < 2/3, the nominal angle, «, can
be 90°.

f)  Plugs (see Figure 7).

8 © 1SO 2007 — All rights reserved
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Figure 2 — Example of a swept bend
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Figure 3 — Example of a coupler and slip coupler
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Figure 5 — Example of a swept entry and a straight branch
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Ls L
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Y
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Key

d,q <315 mm.
dyq = 315 mm.

Figure-6 — Example of a non-mechanical saddle

Figure 7 — Example of a plug

The minimum length, L, of the spigots shall be such that it passes the ring seal by at least 10 mm.

10 © 1SO 2007 — All rights reserved
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8.2 Design length of fittings
The design length(s) (Z-lengths) of the fittings (see Figures 1 to 6) shall be declared by the manufacturer.

NOTE The design lengths (Z-lengths) are intended to assist in the design of moulds and are not intended to be used
for quality control purposes; ISO 265-1 can be used as a guide.

9 Functional characteristics

a alled piping
system, the components shall meet the test requirements specified in ISO 21138-2 or ISO P1138-3 as
relejant.

Thejrelation between the system performance and the tested characteristics is explained'in Table

Infofmation about other functional characteristics is given in Annex B.

10 |Relation between ring stiffness, installation technique and resulting deflgction
Flexible pipes installed in the ground deflect during installation duede the forces exerted on them, as well as
aftef installation due to further settlement of the soil. The amgunt of deflection reached after] installation
depends, to a great extent, on the quality of workmanship and, to{a lesser extent, on the pipe stiffngss.

The| choice of nominal ring stiffness (SN) can be made based on the following existing reference sifuations:

— |the same class of pipe used under acceptable similar or more severe conditions;

— |the design graph and the structural design (see Annex C).

© IS0 2007 — Al rights reserved 1
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Table 1 — Relationship between system performance criteria and tested characteristics

System performance criterion

Tested characteristic

Test method/practice

System compatibility

Dimensions and tolerances

ISO 3126

Resistance to soil load

Ring stiffness — pipe
Ring stiffness — fitting

ISO 9969

ISO 13967 (same nominal ring
stiffness as pipe if same wall
construction as pipe)

Ring flexibility EN 1446

Mechanical strength or flexibility of EN 12256

fabricated fitting

Tensile strength of seam EN 1979
Long term performance (durability) | Creep ratio ISO 9967
Handling/rolpustness Impact strength — pipe ISO 3127

Impact strength — fitting EN 12061

Additional characteristics — cold climate [I1SO 11173

UV resistance

According to national practice

Tensile strength of seam EN1979
Ability to hold fluid (leaktightness) Dimensions and tolerances ISO 3126
Tightness EN 1277
Long term performance of TPE séals EN 14741
Watertightness of fabricated fittings EN 1053
Tensile test of welded and-fused joints EN 1979
Longitudinal reversion ISO 2505
Tensile strength of seam EN 1979

Identification Colour National preference

Cleaning Roding According to national practice
Flushing — high volume, low pressure
High pressure cleaning

Durability UV resistance According to national practice
Vicat softening temperature ISO 2507-1 and ISO 2507-2
Resistance to dichloromethane ISO 9852
Resistance to internal pressure ISO 1167-1 and ISO 1167-2
Resistance to heating — oven test 1ISO 12091
Effect of heating ISO 580
Melt flow rate 1ISO 1133
Thermal stability ISO 11357-6
Density ISO 1183-1

12 © IS0 2007 — All rights reserved
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Annex A
(informative)

ISO 21138-1:2007(E)

General material characteristics of PVC-U, PP and PE pipes and fittings

A.1 Material characteristics

The|l materials of pipes and fittings conforming to this part of 1SO 21183 generally have\the following
chafacteristics. See Table A.1.
NOTE The values in Table A.1, whilst approximate, commonly suffice for design purposes».In instanceg where more
accyrate values are required, reference should be made to the pipe or fitting manufacturer.
Table A1
Characteristic Test method PVC-U PP PE Unit

Flexural modulus, £ yin) ISO 178 3100to 3500 | 1250 tod1,900 1000 to 1 200 MPa
Density ISO 1183-1 1400 900 950 kg-m-3
Cogfficient of linear thermal| |5 44359.7 8 x 10-5 14 x 105 17 x 105 mm-mm—1-K-"
expansion

Thgrmal conductivity 0,16 0,2 0,4 t0 0,50 W-K-1m1
Poigson’s Ratio 0,37, 0,4 0,4

Spdcific heat 17000 2 300 to 2 900 J-kg 1K1

A.2 Chemical resistance

Pipi
pH-
this
che

Gui
mat

© 1SO 2007 — All rights reserved

hg systems conforming to thisvpart of ISO 21138 are resistant to corrosion by water with a wide range of
values such as domestic(waste water, surface water and ground water. If piping systems cgnforming to
part of ISO 21138 arerto be used for chemically contaminated waste waters, such as industrial discharges,
mical and temperatute,resistance must be taken into account.

jance on the chemical resistance of PVC-U, PP and PE materials is given in ISO/TR 10358 and of rubber
erials in ISQ/TR7620.
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ISO 21138-1:2007(E)

Annex B
(informative)

General performance characteristics of PVC-U, PP and PE
pipes and fittings

B.1 Abr1sion resistance

Pipes and fittings conforming to this part of ISO 21138 are resistant to abrasion. For special circumstanges,
the abrasiof can be determined from the test method given in EN 295-3.

B.2 Hydnaulic roughness

The interna) surfaces of pipes and fittings conforming to this part of ISO 21138 are_hydraulically smooth. [The
design of jpints and fittings ensures good hydraulic performances. For further, information about hydraulic
capacity of pipes and fittings conforming to this part of ISO 21138, refer to the manufacturer’s instructions.

B.3 Diametric deflection

In normal installation conditions (well or moderate compaction in.Annex C), the expected average deflectign of
the inside djameters of the pipes will be less than 8 %.
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