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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
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rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization:

main task of technical committees is to prepare International Standards. DrafthInternationa
rnational Standard requires approval by at least 75 % of the member bodies c¢asting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

22391-5 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and va
sport of fluids, Subcommittee SC 2, Plastics pipes and fittings.for water supplies.

22391 consists of the following parts, under the general title Plastics piping systems for h
pr installations — Polyethylene of raised temperature resistance (PE-RT):

Part 1: General
Part 2: Pipes
Part 3: Fittings

Part 5: Fitness for purpose of-the system

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards

bted by the technical committees are circulated to the member bodies for voting. Publication as an

ct of patent

ves for the

ot and cold

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=6109f1ac66a75d24d4da1640ad6174d8

ISO 22391-5:2007(E)

Introduction

ISO 22391, the system standard, specifies the requirements for a piping system and its components when
made from polyethylene of raised temperature resistance (PE-RT). The piping system is intended to be used
for hot and cold water installations.

In respect df potential adverse effects on the quallty of water intended for human consumption caused by] the
products cgvered by ISO 22391:

a) no infofmation is provided as to whether the products may be used without restriction;
b) existing national regulations concerning the use and/or characteristics of the products rémain in force.

This part of ISO 22391 specifies the characteristics of fitness for purpose of the system. At the time df its
publication,|system standards for piping systems of other plastics materials used for the same application are

— IS0 15874:2003, Plastics piping systems for hot and cold water installations;— Polypropylene (PP),

— IS0 15875:2003, Plastics piping systems for hot and cold water installations — Crosslinked polyethylene
(PE-X)

— IS0 15876:2003, Plastics piping systems for hot and cold water installations — Polybutylene (PB), and

— ISO 15877:2003, Plastics piping systems for hotsiand cold water installations — Chloringted
poly(vipyl chloride) (PVC-C).
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Scope

part of ISO 22391 specifies the characteristics of the fitness for purpose of piping systems
ethylene of raised temperature resistance (PE-RT), intended to be-used for hot and
bllations within buildings for the conveyance of water — whether or not'the water is intended
sumption (domestic systems) or heating systems — under the~design pressures and tg
Fopriate to the class of application according to ISO 22391-1.

vers a range of service conditions (classes of application); design pressures and pipe dimens
also specifies test parameters and test methods. When used in conjunction with the otk
22391, it is respectively applicable to PE-RT pipes, fittings, their joints, and to joints having ¢
E-RT as well as of other plastics and non-plastics materials, used for hot and cold water install

not applicable for values of design temperaturé; maximum design temperature or malfunction {
kcess of those specified in ISO 22391-1.

E It is the responsibility of 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

Normative references

following referenced.documents are indispensable for the application of this document,
rences, only the_.édition cited applies. For undated references, the latest edition of the
iment (including-any amendments) applies.

1167-1:2006; Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — De
e resistance to internal pressure — Part 1: General method

1167-2:2006, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — De

of th

made from
cold water
for human
mperatures

on classes,
er parts of
omponents
btions.

emperature

lese aspects,
5 or codes.

For dated
referenced

bfermination

bfermination

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

ISO 22391-1, Plastics piping systems for hot and cold water installations — Polyethylene of raised
temperature resistance (PE-RT) — Part 1: General

ISO 22391-2, Plastics piping systems for hot and cold water installations — Polyethylene of raised
temperature resistance (PE-RT) — Part 2: Pipes

EN 712, Thermoplastics piping systems — End-load bearing mechanical joints between pressure pipes and
fittings — Test method for resistance to pull-out under constant longitudinal force

EN 713, Plastics piping systems — Mechanical joints between fittings and polyolefin pressure pipes — Test
method for leaktightness under internal pressure of assemblies subjected to bending
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EN 12293, Plastics piping systems — Thermoplastics pipes and fittings for hot and cold water — Test method
for the resistance of mounted assemblies to temperature cycling

EN 12294, Plastics piping systems — Systems for hot and cold water — Test method for leaktightness under
vacuum

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

3 Terms,definitions, symbols and abbreviated terms

For the pdrposes of this document, the terms, definitions, symbols and abbreviated termscgiven in
ISO 223911 apply.

4 Fitnes$s for purpose of joints and piping system

41 General
The joints @nd the piping system shall be tested in accordance with Table 1Cand 4.2 to 4.7, as applicgble.
When testg¢d, their characteristics shall be in accordance with the reglirements of the corresponfling
subclauses

For the tests given in Table 1, applicable for each of the different types of jointing system covered by this [part
of ISO 22391, the fittings shall be connected to the pipe with whictrthey are intended to be used.

Table 1 — Joint tests

Jointing system Test parameters
Test (subclause of this part of Test method

SW | EF M- | 1SO 22391 in which given)
Internal pregsure test Yes Yes ™| Yes 4.2 ISO 1167-1 and ISO 1167-2
Bending tes N/A N/A | Yes 4.3 EN 713
Pull-out test N/A N/A | Yes 4.4 EN 712
Thermal cydling test Yes Yes | Yes 4.5 EN 12293
Pressure cyfling test N/A N/A | Yes 4.6 EN 12295
Leaktightne$s under vacudm-test N/A N/A | Yes 4.7 EN 12294

SW  Socket[fusion joint¢
EF  Electrofusion joint.

M Mechanical.joint.

Yes Test applicable.

N/A  Not applicable.
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4.2 Internal pressure test

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

The test pressure, p, for a given time to failure and test temperature shall be determined using Equation (1):

o

Py=pPpX (1)

%pp

whgre
py is the hydrostatic test pressure, in bars, to be applied to the joint assembly during the tedt period,;

op is the hydrostatic stress value, in megapascals (MPa), for the pipe material corregponding to
time-to-failure/test temperature points, as given in Table 2;

is the design stress value, in megapascals (MPa), for the pipe matérial as determined fof each class

%pp
and according to 1ISO 22391-2:2006, Table A.2;

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

NOTE 1 bar = 0,1 MPa = 10° Pa; 1 MPa = 1 N/mm?

Table 2 — Test parameters for, internal pressure test

Application class
1 2 4 5

Maximum design temperature, 7,,., °C 80 80 70 90
DeSfign stress of pipe material, o, MPa 3,29 2,68 3,25 2,38
Te4t temperature 2, 7,;, °C 95 95 80 95
Te4t duration, 7, h 1000 1000 1000 1000
Hy+rostatic stress of pipe material, o, MPa 3,4 3,4 45 3,4
TeJt pressure, p, bars
for @1 design pressure, pp, of.

4 bar 5,1b 5,1b 6,8° 58

6 bar 6,3 7,7 8,4 8,7

8 bar 8,3 10,2 11,2 11,5

10 bar 10,4 12,8 14,0 14,4
Nurmber-ef-testpicees 3 3 3 3
8  Generally the highest test temperature is taken to be (7, ,, + 10) °C with an upper limit of 95 °C. However, in order 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.
b The 20 °C, 10 bar, 50 years, cold water requirement, being higher, determines this value (see 1ISO 22391-1:2006, Clause 4).

In special circumstances, if joint tests according to this subclause cause leaks resulting from differential-
elongation-induced deformations, a test pressure may be determined from the stress and creep data (relative
to a design period of 50 years) for the different materials used.

© 1SO 2007 — All rights reserved 3
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4.3 Bending test

When tested in accordance with EN 713, to the applicable pressure for the 20 °C, 1 h condition, using the test
parameters according to Table 3 and a bending radius equal to the minimum radius of bending for the pipes
as recommended by the system supplier, the joint assembly shall not leak.

This test is only applicable to pipes of nominal diameter greater than or equal to 32 mm.

Table 3 — Test parameters for bending test

Applieation-elass
1 2 4 5

Maximum design temperature, 7, .., °C 80 80 70 90
Design strgss of pipe material, o5, MPa 3,29 2,68 3,25 2,38
Test tempefature, 7, ;, °C 20 20 20 20
Test duratipn, 7, h 1 1 1 1
Hydrostatiq stress of pipe material, o, MPa 9,9 9,9 9,9 9,9
Test pressyre, p, bars
for a design|pressure, pp, of:

4 bar 14,8 @ 14,82 14,8 @ 16,6

6 bar 18,0 22,1 18,2 24,8

8 bar 24,0 29,4 24,3 33,1

10 bar 29,9 36,8 30,3 41,4
Number of test pieces 3 3 3 3
@  Being higher, the 20 °C, 10 bar, 50 years, cold water requiregfent determines this value (see 1ISO 22391-1:2006, Clause 4).

4.4 Pull-

When teste

out test

d in accordance with EN 712/ using the test parameters according to Table 4, the joint assemblies
shall withstand the pull-out force without being separated.

The force, ¥, expressed in newtons (N), shall be calculated using Equation (2):
2
F = Z ?l’n X pD (2)
where
dn iS ;IU IIUIIIiIIai Uuibiu‘c didlllctcl Uf t;lﬂ p;PU, C)\}JIUDDUUI ;ll |||iiii|l|ci|ca (IIIIII),

pp s the design pressure of 4, 6, 8 or 10 bar, as applicable, expressed in megapascals (MPa).

For “All”, in Table 4, the design pressure shall be 10 bar, expressed in megapascals (MPa).

NOTE 1 bar = 0,1 MPa = 10° Pa; 1 MPa = 1 N/mm?
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Table 4 — Test parameters for pull-out test

Application class(es)

All 1 2 4 5
Maximum design temperature, 7,,., °C — 80 80 70 90
Test temperature, T, °C 23 90 90 80 95
Test duration, 7, h 1 1 1 1 1
Pull-out force, N 1,5xF F F F F
Nuinber of test pieces 3 3 3
4.5| Thermal cycling test
When tested in accordance with EN 12293, using the test parameters according 10 Jable 5, the pipes, fittings
or jgints, as applicable, shall withstand the test without leakage.
The| test for flexible pipes shall only be used when the manufacturer declares that the pipe can bg bent to the
configuration shown. The bending radius shall not be smaller than the minimum declared bending fadius. In all
other cases, the test for rigid pipes shall apply.

Table 5 — Test parameters for thermal cycling test
Application class
1 2 4 5

Maximum design temperature, 7, ., °C 80 80 70 90
Hi@est test temperature, °C 90 90 80 95
Lo+est test temperature, °C 20 20 20 20
Te4t pressure, bars Pp Pp Pp Pp
NU||nber of cycles 2 5000 5000 5000 5000
Nwlnber of test pieces One set of fittings in accordance with the configuration of EN 12293.
@ | Each cycle shall comprise 15“'1(J min at the highest test temperature and 15*(1) min at the lowest (i.e. the duration of ope cycle is

3003 min ).

Thejtensile stress; o;, used to calculate the pre-stress force required by EN 12293 shall be 2,2 MPa.

Thejtensilestress, o;, expressed in megapascals (MPa), shall be calculated using Equation (3):

oy =axAT XL

where

a is the coefficient of thermal expansion, expressed in reciprocal kelvin (1/K);

AT is the temperature difference, expressed in kelvin (K);

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

For the purposes of this part of ISO 22391:
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