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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
establlshed has the rlght to be represented on that comm|ttee Internat|onal organlzatlons governmental and

Standards
ication as an

jgct of patent

bration with
bcommittee
n technical

Throughout the text of this document, read “...this European Standard...” to mean “...this International
Stapdard...”.

ISO| 15874 consists of the following parts, under the general title Plastics piping systems for hpt and cold
water installations — Polypropylene (PP):

— | Part 1: General

— | Part 2: Pipes

— | Part 3: Fittings

— | Part 5: Fitness for.purpose of the system

— | Part 7: Guidarice for the assessment of conformity [Technical Specification]
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Foreword

This document (EN ISO 15874-5:2003) has been prepared by Technical Committee CEN/TC 155 “Plastics piping
systems and ducting systems”, the secretariat of which is held by NEN, in collaboration with Technical Committee
ISO/TC 138 "Plastics pipes, fittings and valves for the transport of fluids".

NOTE This draft was submitted for CEN enquiry as prEN 12202-5:1995.
This European Standard shall be given the status of a national standard, either by publication of an identical text or

by endorsement, at the latest by June 2004, and conflicting national standards shall be withdrawn at the latest by
December 2005.

This standard is part of a System Standard for plastics piping systems of a particular material for a.spgcified
application. There are a number of such System Standards.

System Standards are based on the results of the work undertaken in ISO/TC 138 “Plastics pipes, fittings and
valves|for the transport of fluids”, which is a Technical Committee of the International Organization for
Standardization (ISO).

They gre supported by separate standards on test methods to which references-are made throughout{the System
Standard.

The System Standards are consistent with general standards on functional yequirements and recomrmjended
practides for installation.

EN ISQ 15874:2003 consists of the following Parts 1), under the getieral title Plastics piping systems for hot and
cold water installations — Polypropylene (PP)

— P3grt1: General

— Part 2: Pipes

— Part 3: Fittings

— Part 5: Fitness for purpose of the system\(thé present standard)

— P3rt 7: Guidance for the assessment/ofconformity (CEN ISO/TS 15874-7).
This Ppart of EN 1SO 15874:2003 includes a Bibliography.

At the date of publication of this;standard, System Standards for piping systems of other plastics matgrials used for
the saime application are the following:

EN ISQO 15875, Plastics-piping systems for hot and cold water installations [1 Crosslinked polyethylepe (PE X)
(ISO 1}5875:2003)

EN ISO 15876, Plastics piping systems for hot and cold water installations [J Polybutylene (PB) (1SQ 15876:2003)

EN ISO 1587%~Plastics piping systems for hot and cold water installations [J Chlorinated poly(vinyl ¢hloride)
(PVC-C) (IS©15877:2003)

For pilr es-and firfingc which have conformed ta the relevant national standard hefare 1%

shown by the manufacturer or by a certification body, the national standard may continue to apply until 30"
November, 2005

Novemher_ 2003, as

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.

1) This System Standard does not incorporate a Part 4 Ancillary equipment or a Part 6: Guidance for installation. For ancillary
equipment separate standards can apply. Guidance on installation of plastics piping systems made from different materials
intended to be used for hot and cold water installations is given by ENV 12108 [1],
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Introduction

The System Standard, of which this is Part 5, specifies the requirements for a piping system and its components
when made from polypropylene (PP). The piping system is intended to be used for hot and cold water installations.

In respect of potential adverse effects on the quality of water intended for human consumption, caused by the
product covered by EN ISO 15874;

— This standard provides no information as to whether the product may be used without restriction in any of the
Member States of the EU or EFTA,;

— It should be noted that, while awaiting the adoption of verifiable European criteria, existing national regulations
concerning the use and/or the characteristics of this product remain in force.

Requirements and test methods for components of the piping system are specified in Part 1,2'a@nd 3 of this System
Standard. Hart 7 (CEN ISO/TS) gives guidance for the assessment of conformity.

This Part off EN ISO 15874 specifies the characteristics of fitness for purpose of the piping systems.

vi © 1SO 2003 - All rights reserved
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1 Scope

This Part of EN ISO 15874 specifies the characteristics of the fithess for purpose of polypropylene (PP) piping
systems, intended to be used for hot and cold water installations within buildings for the conveyance of water,
whether or not intended for human consumption (domestic systems) and for heating systems, under design
pressures and temperatures according to the class of application (see Table 1 of EN ISO 15874-1:2003).

This standard covers a range of service conditions (classes of application) and design pressure classes. For values
of Tp, T, i € i P i

NOTE It is the responsibility of the purchaser or specifier to make the appropriate selections from these aspects, taking(into’gccount their
particular r@quirements and any relevant national regulations and installation practices or codes.

It also specifies the test parameters for the test methods referred to in this standard.

In conjurction with the other Parts of EN ISO 15874 (see Foreword) it is applicable to PR,pipes, fittings, [their joints
and to jo[nts with components of other plastics and non-plastics materials intended to,bé)used for hot and cold
water ingtallations.

2 Noimative references

This Standard incorporates by dated or undated reference, provisions-rem other publications. These ngrmative
referencgs are cited at the appropriate places in the text and the publications are listed hereafter. For ddted
referencgs, subsequent amendments to or revisions of any of these’publications apply to this Standard pnly when
incorpordted in it by amendment or revision. For undated referénces the latest edition of the publication feferred to
applies (including amendments).

EN 712, | Thermoplastics piping systems O End-load beating mechanical joints between pressure pipeg and fittings
O Test method for resistance to pull-out under constant longitudinal force

EN 713, |Plastics piping systems [0 Mechanicaljoints between fittings and polyolefin pressure pipes O |Test
method for leaktightness under internal presstire of assemblies subjected to bending

EN 921, |Plastics piping systems [] Thérmoplastics pipes [1 Determination of resistance to internal pressure at
constant|temperature

EN ISO 15874-1:2003, Plastics-piping system for hot and cold water installations [J Polypropylene (PP) [J Part 1:
General (ISO 15874-1:2003)

EN ISO 15874-2:2003, Plastics piping system for hot and cold water installations [] Polypropylene (PP) [J Part 2:
Pipes (130 15874-2:2003)

EN 1229B, Plastits piping systems [J Thermoplastics pipes and fittings for hot and cold water [J Test method for
the resisfanceef\mounted assemblies to temperature cycling

EN 12291 Rlastics piping systems — Systems for hot and cold water [1 Test method for leaktightness|under
vacuum

EN 12295, Plastics piping systems [1 Thermoplastics pipes and associated fittings for hot and cold water [] Test
method for resistance of joints to pressure cycling

3 Terms and definitions, symbols and abbreviated terms

For the purposes of this standard the terms and definitions, symbols and abbreviated terms given in
EN ISO 15874-1:2003 apply.

© ISO 2003 — All rights reserved 1


https://standardsiso.com/api/?name=28de9b368e6f68a1b901cfea705e784e

ISO 15874-5:2003(E)

4  Fitness for purpose of the joints and the piping system

41 General

When tested in accordance with the applicable test methods as specified in Table 1, using the indicated
parameters given in 4.2 to 4.7, as applicable, the joints and the piping system shall have characteristics conforming
to the requirements given in the applicable clauses.

For the tests described the fittings shall be connected to the pipe with which they are intended to be used.

Table 1 specifies the tests applicable for each different type of jointing system covered by this standard.

Table 1 [ Joint tests

Jointing system 2
Test Test parameters Test method
SW EF M
Internal pressure test Y Y Y Shall conform to 4.2 EN 921
Bending test N N Y Shall conform to 4.3 EN 713
Pyll-out test N N Y Shall conform tg:4-4 EN 712
Thermal cycling test Y Y Y Shall conformito 4.5 EN 12293
Préssure cycling test N N Y Shall conform to 4.6 EN 12295
Vacuum test N N Y Shall'eonform to 4.7 EN 12294

a SW - Socket welded joint

EF - Electrofusion joint

M - Mechanical joint

Y - denotes test applicable

N - denotes test not applicable

4.2 Intefnal pressure test

When testefl in accordance with EN 921-using the test parameters given in Table 2, 3 or 4 for the relevant|classes
the joint asgemblies shall not leak.

The test prgssure, p;, for a givep time to failure and test temperature shall be determined by the following equation:

P3 is[theohydrostatic test pressure, in bars 2) , to be applied to the joint assembly during the test peripd;

Op is the hydrostatic stress value, in megapascals, for the pipe material corresponding to time to failure/test
temperature points given in Table 2, 3 or 4;

Opp s the design stress value, in megapascals, for the pipe material as determined for each class and listed
in Table 2 of EN ISO 15874-2:2003;

pp  is the design pressure of 4 bar or 6 bar or 8 bar or 10 bar, as applicable.

2) 1 bar = 10 ® N/m2 = 0,1 MPa.

2 © 1SO 2003 - All rights reserved
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Table 2 O Derivation of test pressure

p, for PP-H

ISO 15874-5:2003(E)

Application class

Class 1 Class 2 Class 4 Class 5

Max. design temperature , T, in °C 80 30 70 920
Design stress of pipe material , opp, in MPa 2,90 1,99 3,24 1,83
Test temperature 2, Ty, in °C 95 95 80 95
Teptdurationm— ¢ 1600 1606 1606 600
Hydrostatic stress of pipe material , gp , in MPa 35 35 5,0 3l5
Tept pressure , p;, in bars,
for|a design pressure, pp, of: 4 bar 5,60 7,0 8,00 7,7

6 bar 7.2 10,6 9,3 11,5

8 bar 9,7 14,1 123 15,3

10 bar 12,1 17,6 15,4 19,1

Nymber of test pieces 3 3 3 J

a [ Generally the highest test temperature is taken to be (7,5, + 10),°€ with an upper limit of 95 °C.

Hgwever to match existing test facilities the highest test temperattre-for classes 1 and 2 is also set at

95

b |1 The 20 °C, 10 bar, 50 years, cold water requirement, being higher, determines this value (see

clgquse 4 of EN ISO 15874-1:2003).

°C. The hydrostatic stresses given correspond to the given test temperatures.

Table 3 O Derivation-of test pressure

p; for PP-B

Application class

Class 1 Class 2 Class 4 Clags 5

Mgax. design temperature , T, in °C 30 80 70 9D
Dgsign stress of pipe material~’, opp, in MPa 1,67 1,19 1,95 1,19
Tgst temperature 2, Tog/in °C 95 95 80 9%
Tgst duration , ¢, inth 1000 1000 1000 10p0
Hydrostatic stress-of pipe material , gp, in MPa 26 26 37 2lg
Tgst pressure’ , p;, in bars,
fof a design pressure, pp, of: 4 bar 6,2 8,7 7,6 8,7

6 bar 9,3 13,1 11,4 13,1

8 har 125 175 152 175

10 bar 15,6 21,8 19,0 21,8

Number of test pieces 3 3 3 3

a  Generally the highest test temperature is taken to be (7,54
However to match existing test facilities the highest test temperature for classes 1 and 2 is also set at
95 °C. The hydrostatic stresses given correspond to the given test temperatures.

+ 10) °C with an upper limit of 95 °C.

© ISO 2003 — All rights reserved



https://standardsiso.com/api/?name=28de9b368e6f68a1b901cfea705e784e

ISO 15874-5:2003(E)

Table 4 O Derivation of test pressure  p; for PP-R

Application class
Class 1 Class 2 Class 4 Class 5
Max. design temperature , T .., in °C 30 80 70 90
Design stress of pipe material , opp, in MPa 3,09 2,13 3,30 1,90
Test temperature 2, Ty, in °C 95 95 80 95
Test guratiorm— ¢ h 1606 1600 16060 1600
Hydrostatic stress of pipe material , gp, in MPa 35 35 4,6 35
Test pressure , p;, in bars,
for a flesign pressure, pp, of: 4 bar 510 6,6 6,70 7.4
6 bar 6,8 9,9 8,4 11,1
8 bar 9,1 13,1 11,2 14,7
10 bar 11,3 16,4 13,9 18,4
Numlber of test pieces 3 3 3 3
a Generally the highest test temperature is taken to be (T, + 10) %C with an upper limit of 95 °C.
However to match existing test facilities the highest test temperatur€ for classes 1 and 2 is also set at
95 °C. The hydrostatic stresses given correspond to the given testtemperatures.
b The 20 °C, 10 bar, 50 years, cold water requirement, beirig-higher, determines this value (see
clauge 4 of EN ISO 15874-1:2003).

In special c[rcumstances if joint tests according to this clause cause leaks resulting from differential elongation
induced deformations, a test pressure may be determined from the stress and creep data (relative to a degign
period of 5(Q years) for the different materials used:

4.3 Bengding test

When testefl in accordance with EN 713to the applicable pressure for the 20 °C, 1 h condition given in Table 5, 6
or 7, as applicable, using a bending fadius equal to the minimum radius of bending for the pipes as recomimended
by the systeém supplier, the joint assembly shall not leak.

This test is pnly applicable to(pipes of nhominal diameter greater than or equal to 32 mm.

4 © 1SO 2003 - All rights reserved
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Table 5 O Test parameters for bending test for PP-H

Application class

Class 1 Class 2 Class 4 Class 5

Max. design temperature , T, in °C 80 30 70 920
Design stress of pipe material , opp, in MPa 2,90 1,99 3,24 1,83
Test temperature , T, in °C 20 20 20 20
Teptdurationm— ¢ T T T
Hydrostatic stress of pipe material , op, in MPa 21 21 21 on
Tept pressure , p;, in bars,
forja design pressure, pp, of: 4 bar 3362 42,2 33,62 45,9

6 bar 43,4 63,3 389 68,9

8 bar 57,9 84,4 51)9 91,8

10 bar 72,4 105,5 64,8 114,8

Nymber of test pieces 3 3 3 J

2 [ The 20 °C, 10 bar, 50 years, cold water requirement, being higher;-determines this value
(sge clause 4 of EN ISO 15874-1:2003).

Table 6 O Test parameters for bending test for PP-B

Application class
Class 1 Class 2 Class 4 Clasg 5
Mgx. design temperature , T, in °C 30 80 70 9D
Dgsign stress of pipe material , opp; I-MPa 1,67 1,19 1,95 1,19
Tgst temperature , T, in °C 20 20 20 2P
T@st duration , t,inh 1 1 1 1
Hydrostatic stress of pipe material , gp, in MPa 16 16 16 16
Tegst pressure , p;, in-bars,
fof a design pressure, pp, of: 4 bar 38,3 53,8 32,8 53,4
6 bar 57,5 80,7 49,2 80,71
8 bar 76,6 107,6 65,6 107,¢
10 bar 95,8 134,4 82,1 134,4
Ntllmber of test pieces 3 3 3 J
1
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Table 7 O Test parameters for bending test for PP-R

Application class
Class 1 Class 2 Class 4 Class 5

Max. design temperature , Ty in °C 80 80 70 90
Design stress of pipe material , opp, in MPa 3,09 2,13 3,30 1,90
Test temperature , T, in °C 20 20 20 20
Test |ratinn - t, mn-h 1 1 1 1
Hydroptatic stress of pipe material , op, in MPa 16 16 16 16
Test pressure , p;, in bars,
for a design pressure, pp, of: 4 bar 23,22 30,0 23,22 33,7

6 bar 311 45,1 29,1 50,5

8 bar 41,4 60,1 38,8 67,4

10 bar 51,8 75,1 48,5 84,2

Number of test pieces 3 3 3 3
&  The 20 °C, 10 bar, 50 years, cold water requirement, being higher, determines this value (see
clausq 4 of EN ISO 15874-1:2003).

4.4  Pulliout test

When testefl in accordance with EN 712 using the parameters given in Table 8, the joint assemblies shall yithstand
the pull-outfforce, without being separated.

The force, £, shall be calculated from the following equation:

_ml 2
F= " 7/n X Py
where:
F is|the force, expressed in-néwtons (N);
d, is[the nominal outsidetdiameter of the pipe, expressed in millimetres (mm);

pp  is|the design pressure of 4, 6, 8 or 10 bar, as applicable, expressed in megapascals. In the case fof the
classification "All'classes”, the design pressure shall be 10 bar, expressed in megapascals (MPa).

Table 8 O Test parameters for pull-out test

All application Application class
classes
Class 1 Class 2 Class 4 Class 5
Max design temperature, T, in °C — 80 80 70 90
Test temperature , in °C 23 90 90 80 95
Test period , in h 1 1 1 1 1
Pull-out force ,in N 15%xF F F F F
Number of test pieces 3 3 3 3 3
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