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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 established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Ra
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Introduction

This part of ISO 15874 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.

Regarding potential undesirable effects on the quality of water intended for human consumption, caused
by the product covered by ISO 15874

— no information is provided as to whether the product can be used without restriction, and

Reqg

ISO
Thi

At {]
pipi

Thd
tha

ISO

Thd
and
stat

Attd

in force.

uirements and test methods for components of the piping system are specified in IS
15874-2 and ISO 15874-3.ISO/TS 15874-7 gives guidance for the assessment of'Conform

5 part of ISO 15874 specifies the characteristics of fitness for purpose of thie,piping syste

he date of publication of this part of ISO 15874, the following system Ihternational St3
ng systems of other plastics materials used for the same application-are

ISO 15875, Plastics piping systems for hot and cold water installations — Crosslinked polyet
X)

ISO 15876, Plastics piping systems for hot and cold water fastallations — Polybutylene (PB)

ISO 15877, Plastics piping systems for hot and cold water installations — Chlorinated
chloride) (PVC-C)

ISO 22391, Plastics piping systems for hot;and cold water installations - Polyethylen
temperature resistance (PE-RT)

International Organization for Standardization (ISO) draws attention to the fact that it
compliance with this document may involve the use of a patent.

takes no position concerning the evidence, validity and scope of this patent right.

holder of this patentrighthds assured ISO that they are willing to negotiate licences under
non-discriminatory terms and conditions with applicants throughout the world. In this 1
ement of the holder-0f this patent right is registered with ISO. Information may be obtair

Borealis AG
WagramefStrasse 17-19, A-1220,

Vienna, Austria
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brition is drawn to the possibility that some of the elements of this document may be the

 subject of

patent rights other than those identified above. ISO shall not be held responsible for identifying any or
all such patent rights.

[SO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line databases of patents relevant
to their standards. Users are encouraged to consult the databases for the most up to date information
concerning patents.
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Normative references

ngsTest method\for resistance to pull-out under constant longitudinal force

eak tightness under internal pressure of assemblies subjected to bending

11267-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Deter
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i
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so specifies the test parameters for the test methods referred to in this part of ISO 15874
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spensable for its application. For dated references, only the edition cited applies. For undated
rences, the latest edition of the referenced document (including any amendments) appligs.
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[SO 1167-2, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of

the

resistance to internal pressure — Part 2: Preparation of pipe test pieces

ISO 1167-3, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of

the

resistance to internal pressure — Part 3: Preparation of components

ISO 1167-4, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of

the

resistance to internal pressure — Part 4: Preparation of assemblies

EN 12294, Plastics piping systems — Systems for hot and cold water — Test method for leak tightness under
vacuum
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ISO 15874-1:2013, Plastics piping systems for hot and cold water installations — Polypropylene (PP) —
Part 1: General

ISO 15874-2:2013, Plastics piping systems for hot and cold water installations — Polypropylene (PP) —
Part 2: Pipes

ISO 19893, Plastics piping systems — Thermoplastics pipes and fittings for hot and cold water — Test

method for

the resistance of mounted assemblies to temperature cycling

[SO 19892, Plastics piping systems — Thermoplastics pipes and fittings for hot and cold water — Test

method for

the resistance of joints to pressure cycling

3 Terms and definitions, symbols and abbreviated terms

For the pui
ISO 15874

4 Fitne

4.1 Gen

Intended ¢

the corresponding requirements of the pipe materials.

'poses of this document, the terms and definitions, symbols and abbreviated tertms give
1 apply.

5s for purpose of the joints and the piping system

bral

bmbinations of materials of pipes and fittings, e.g. PP-RCT.pipes and PP-R fittings, shall f

h1fil

When test¢d in accordance with the applicable test methods as specified in Table 1, using the indicated
parameterf given in 4.2 to 4.7, as applicable, the combinations of PP types for pipes and fittings shall
have charafcteristics conforming to the requirements of the pipes given in the applicable clauses.
For the tegts described the fittings shall be connected to the pipe with which they are intended t¢ be
used.
Table 1 spgcifies the tests applicable for each-different type of jointing system covered by this part
of ISO 15874.
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 ISO 1167-1,1S0 1167-2,
[SO 1167-3 and ISO 116§-4

Bending tegt N N Y Shall conform to 4.3 EN 713
Pull-out tegt N N Y Shall conform to 4.4 EN 712
Thermal cyfcling test Y Y Y Shall conform to 4.5 ISO 19893
Pressure cycling test N N Y Shall conform to 4.6 [SO 19892
Vacuum test N N Y Shall conform to 4.7 EN 12294

a

SW - Socket welded joint
EF - Electro fusion joint

M - Mechanical joint

Y - denotes test applicable

N - denotes test not applicable

© ISO 2013 - All rights reserved
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4.2 Internal pressure test

When tested in accordance with ISO 1167-1, ISO 1167-2, ISO 1167-3 and ISO 1167-4 using the test
parameters given in Table 2, 3, 4 or 5 for the relevant classes the joint assemblies shall not leak.

The testpressure, pj, for a given time to failure and test temperature shall be determined by the following
equation:

_ Op
Py = Pp X
Opp

whg¢re:

p;  is the hydrostatic test pressure, in bar?), to be applied to the joint assembly duriphg the test
period;

op isthe hydrostatic stress value, in megapascals, for the pipe material corresponding to
time to failure/test temperature points given in Table 2, 3, 4 or'5;

opp isthe design stress value, in megapascals, for the pipe material as determined fpr each
class and listed in Table 2 of ISO 15874-2:2013;

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

Table 2 — Derivation of test'pressure p; for PP-H

Application class
Class 1 Class 2 Class 4 Class 5

Mak. design temperature, T, in °C 80 80 70 90
Degign stress of pipe material, opp, in MPa 2,88 1,99 3,23 1,82
Tedt temperature 3, Tiest, in °C 95 95 80 95
Tedt duration, ¢, in h 1000 1000 1000 1000
Hydlrostatic stress of pipe material, op, in MPa 3,6 3,6 5,0 3,6
Tedt pressure, pj, in bars, 5,7b 7,2 8,0b 7.8
for p design pressure, pp, 6f: 7,5 10,8 9,3 11,8

4 bar 9,9 14,4 12,4 15,7

6 bar 12,4 18,0 15,5 19,6

8 bar

10 bar
Number of test pieces 3 3 3 3

a  |Generally the highest test temperature is taken to be (Tmax + 10) °C with an upper limit of 95 °C. Howeyer to match
exidting test facilities the highest test temperature for classes 1 and 2 is also set at 95 °C. The hydrostatic sllresses given
corfespond to the given test temperatures.

b The20°C, 10 bar, 50 years, cold water requirement, being higher, determines this value (see ISO 15874-1:2013, Clause 4).

2) 1bar=105N/m2=0,1 MPa.

© IS0 2013 - All rights reserved 3
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Table 3 — Derivation of test pressure p; for PP-B

Application class
Class 1 Class 2 Class 4 Class 5

Max. design temperature, Tk, in °C 80 80 70 90
Design stress of pipe material, opp, in MPa 1,66 1,19 1,94 1,19
Test temperature 2, Tiegt, in °C 95 95 80 95
Test duration, t,in h 1000 1000 1000 1000
Hydrostatirl‘ stress of pipe material agp in MPa 26 26 37 26
Test pressdre, pj, in bars, 6,4 8,9 7,6 8,9
for a desigr] pressure, pp, of: 9,5 13,3 11,5 13,3

4 bar 12,7 17,8 15,3 17,8

6 bar 15,9 22,2 19,1 22,2

8 blar

10 par
Number of fest pieces 3 3 3 3

a  Generally the highest test temperature is taken to be (Tmax + 10) °C with an upper lindit.of 95 °C. However to mgtch
existing tesf] facilities the highest test temperature for classes 1 and 2 is also set at 95 °C. The hydrostatic stresses glven
correspond fo the given test temperatures.

Table 4 — Derivation of test pressure pyfor PP-R

Application class
Class 1 Class 2 Class 4 Class p

Max. design temperature, Ty 5%, in °C 80 80 70 90
Design stress of pipe material, opp, in MPa 3,02 2,12 3,29 1,89
Test température 3, Tiest, in °C 95 95 80 95
Test duratjon, ¢,in h 1000 1000 1000 1 00d
Hydrostatic stress of pipe material, op, in MPa 3,5 3,5 4,6 3,5
Test pressfire, pj, in bars, 5,1b 6,6 b 6,6 b 74
for a desigr] pressure, pp, of: 7,0 9,9 8,3 11,1

4 bar 9,3 13,2 11,1 14,8

6 bar 11,6 16,5 13,9 18,5

8 bar

10 par
Number of{test pieces 3 3 3 3

a  Generally the highest'test temperature is taken to be (Tmax + 10) °C with an upper limit of 95 °C. However to mgatch
existing tesy facilities-the highest test temperature for classes 1 and 2 is also set at 95 °C. The hydrostatic stresses gjven
correspond fo the givén test temperatures.

b The 20 °/16 bar, 50 years, cold water requirement, being higher, determines this value (see ISO 15874-1:2013, Clausp

v
'S
.;/
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Table 5 — Derivation of test pressure pj for PP-RCT

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 3,64 3,40 3,67 2,92
Test temperature 3, Tiegt, in °C 95 95 80 95
Test duration, t,in h 1000 1000 1000 1000
Hy(l'lrncfnfir stress nfpipp material gp in MPa 38 38 50 3,8
Tegt pressure, pj, in bars, 4,6b 4,6b 6,1b 5,2
for p design pressure, pp, of: 6,2 6,7 8,2 7,8

4 bar 8,3 8,9 10,9 10,4

6 bar 10,4 11,1 13,7 129

8 bar

10 bar
Number of test pieces 3 3 3 3
a  |Generally the highest test temperature is taken to be (Tmax + 10) °C with an upper limit of 95 °C. Howeyer to match
exiqting test facilities the highest test temperature for classes 1 and 2 is also set at95 °C. The hydrostatic sffresses given
corfespond to the given test temperatures.
b 1The 20 °C, 10 bar, 50 years, cold water requirement, being higher, determifes this value (see ISO 15874-1:20[13, Clause 4).

In gpecial circumstances if joint tests according to this clause cause leaks resulting from
elongation induced deformations, a test pressure may be’determined from the stress and

(relptive to a design period of 50 years) for the differefit materials used.

4.3| Bending test

When tested in accordance with EN 713 te'the applicable pressure for the 20 °C, 1 h conditi

lifferential
creep data

pn given in

Table 6, 7, 8 or 9, as applicable, using a bénding radius equal to the minimum radius of bending for the
pip¢s as recommended by the system'supplier, the joint assembly shall not leak.
Thi} test is only applicable to pipes of nominal diameter greater than or equal to 32 mm.
Table 6 — Test parameters for bending test for PP-H
Application class
Class 1 Class 2 Class 4 Class 5
Mak. design temperature, Ty ax, in °C 80 80 70 90
Degign stress of pipe material, opp, in MPa 2,88 1,99 3,23 1,82
Teqt temperature, Tiest, in °C 20 20 20 20
Teslt duration, t,in h 1 1 1 1
Hydrostatic stress of pipe material, op, in MPa 21 21 21 21
Test pressure, pj, in bars, 33,62 42,3 33,62 46,1
for a design pressure, pp, of: 43,8 63,5 39,1 69,1
4 bar 58,4 84,7 52,1 92,2
6 bar 73,0 1059 65,1 115,2
8 bar
10 bar
Number of test pieces 3 3 3 3

a  The20°C, 10 bar, 50 years, cold water requirement, being higher, determines this value (see ISO 15874-1:2013, Clause 4).

© IS0 2013 - All rights reserved
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Table 7 — Test parameters for bending test for PP-B

Application class
Class 1 Class 2 Class 4 Class 5

Mazx. design temperature, Ty, in °C 80 80 70 90
Design stress of pipe material, opp, in MPa 1,66 1,19 1,94 1,19
Test temperature, Tiest, in °C 20 20 20 20
Test duration, ¢, in h 1 1 1 1
Hydrostat c stress of pipp material gp in MPa 16 16 16 16
Test pressfire, pj, in bars, 38,5 53,8 32,9 53,8
for a desigr] pressure, pp, of: 57,7 80,7 49,4 80,7

4 blar 77,0 107,6 65,9 107,7

6 bar 96,2 134,5 82,3 134,4

8 bjar

10 par
Number of{test pieces 3 3 3 3

Table 8 — Test parameters for bending test for RP-R
Application class
Class 1 Class 2 Class 4 Class b

Mazx. design temperature, Ty, in °C 80 80 70 90
Design stress of pipe material, opp, in MPa 3,02 2,12 3,29 1,89
Test tempgérature, Tiest, in °C 20 20 20 20
Test duratjon, ¢, in h 1 1 1 1
Hydrostatic stress of pipe material, op, in MPa 16 16 16 16
Test pressfire, pj, in bars, 23,1a 30,3 23,1a 33,9
for a desigr] pressure, pp, of: 31,8 45,4 29,2 50,8

4 blar 42,5 60,5 38,9 67,7

6 bar 53,1 75,6 48,7 84,6

8 blar

10 par
Number of{test pieces 3 3 3 3
a  The20°[, 10 bar, 50 years, cold water requirement, being higher, determines this value (see ISO 15874-1:2013, Clausg 4).

6 © IS0 2013 - All rights reserved
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Table 9 — Test parameters for bending test for PP-RCT

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 3,64 3,40 3,67 2,92
Test temperature, Tiest, in °C 20 20 20 20
Test duration, ¢, in h 1 1 1 1
Hy(l‘lrnctnfir stress nfpipp material gp in MPa 15 18 15 15
Teslt pressure, pj, in bars, 18,2 a 18,2a 18,2 a 20,5
for p design pressure, pp, of: 24,7 26,4 24,5 30,8

4 bar 33,0 35,2 32,6 41,1

6 bar 41,2 44,1 40,8 51,3

8 bar

10 bar
Number of test pieces 3 3 3 3
a  |The 20°C, 10 bar, 50 years, cold water requirement, being higher, determines thigizatue (see ISO 15874-1:20| 3, Clause 4).
4.4| Pull-out test
When tested in accordance with EN 712 using the parametérs given in Table 10, the joint pssemblies

sha|l withstand the pull-out force, without being separated:

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

T .2
Fzzdn XpD

where:

F is the force, expressed in'newtons (N);

megapascals (MPa).

Table 10 — Test parameters for pull-out test

dn  is the nominal outside diameter of the pipe, expressed in millimetres (mm);

pp isthe designpressure of 4, 6, 8 or 10 bar, as applicable, expressed in megapascdls. In the
case of thée-glassification “All classes”, the design pressure shall be 10 bar, expressed in

All application Application class
classes Class 1 Class 2 Class 4 Class 5
Max design temperature, Ty ,x, 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 1,5xF F F F F
Number of test pieces 3 3 3 3 3

4.5 Thermal cycling test

When tested in accordance with ISO 19893 using the parameters given in Table 11 the pipes, fittings or
joints, as applicable, shall withstand the test without leakage.

© IS0 2013 - All rights reserved
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The test for flexible pipes shall only be used when the manufacturer declares that the pipe can be bent to
the configuration shown. The bending radius shall not be smaller than the minimum declared bending
radius. In all other cases the test for rigid pipes shall apply.

Table 11 — Test parameters for thermal cycling

Application class
Class 1 Class 2 Class 4 Class 5
Max design temperature, Ty, in °C 80 80 70 90
Highest tegt-temperature =€ 56 56 36 05
Lowest teslt temperature, in °C 20 20 20 20
Test pressfire, in bars pPD pPD PD PD
Number of{cycles a 5000 5000 5000 500¢
Number of{test pieces One set of fittings in accordance with the configu-
ration shown in ISO 19893.

a  Each cygle shall comprise 15 +3 min at the highest test temperature and 15 +(; min at the lowest (i.e. the duration offone

cycle is 30 ¥4 min).

The tensild stress, ot, used to calculate the pre-stress force requirediin ISO 19893 shall be 3,6 MP{ for
PP-H, 3,0 MPa for PP-B, 2,4 MPa for PP-R and 2,7 MPa for PP-RCT.

NOTE The tensile stress is calculated using the following equatijon:
or=aAqAT x E
where:

ot | isthe tensile stress, expressed in megapascals (MPa);
a is the coefficient of thermal expansion, expressed in reciprocal Kelvin (1/K);
AT | isthe temperature difference, expressed in Kelvin (K);

E is the modulus of elasticity, expressed in megapascals (MPa).

In this part pf ISO 15874 the following values apply:
a=[,5x10-4K-1;

AT £ 20K;

E = L.280 MPa (PP-H) 1 000 MPa (PP-R), 800 MPa (PP-R), 800 MPa (PP-RCT)

4.6 Pressure cycling test

When tested forleaktightness under pressure cyclinginaccordance with ISO 19892 using the parameters
given in Table 12, the pipes, fittings or joints, as applicable, shall not leak.

8 © IS0 2013 - All rights reserved
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