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Plastics pipes, fittings and valves for the transport of fluids,
e SC 2, Plastics pipes and fittings for water supplies.
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ISO 4422 is one of a series of system standards for plastics piping systems
which are being prepared within ISO/TC 138. Each system standard is
based on a specific material for a specific application.

They conform to a standard multi-part format, each part dealing with a
specific aspect of the overall system.

NOTE — At the present time, the reference document for the installation code is

ISO/TR 4191, and this document will ultimately form part 6 of this International
Standard.

Annex A _of this part of1S0O 4422 is-forinformation nnl\]l_
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Specificafjons — Part'1: General.

ISO 4422

and fittings made of unplastjc;izepl poly(vinyl chloride)

U) for water supply — Specifications —

s for purpose of the system

Df ISO 4422 specifies the requirements for the determination of the'fitness for purpose of a p
of pipes, joints, fittings and auxiliaries made of unplasticized pely(vinyl chloride) (PVC-U), tq

, joints, fittings and auxiliaries covered by this part of 1IS©'4422 are intended for the conveyj
er pressure at temperatures up to 20 °C, for general purposes and for the supply of drinking
D 4422 is also applicable to water up to and including45 °C (see figure 1 in ISO 4422-2:1996)

fements specified in this part of ISO 4422 are\applicable to assembled pipes, fittings, valves
t which can be demonstrated to conform to-the respective requirements of ISO 4422 parts 1, 2

ative references

ing standards contain provjsions which, through reference in this text, constitute provisions (
At the time of publicationy the editions indicated were valid. All standards are subject to
agreements based on this part of ISO 4422 are encouraged to investigate the possibility of
nt editions of the standards indicated below. Members of IEC and ISO maintain registers of ¢
hal Standards.

1:1996, Pipes and fittings made of unplasticized poly(vinyl chloride) (PVC-U) for watd

2:1996, Pipes and fittings made of unplasticized poly(vinyl chloride) (PVC-U) for wate

Specificalv‘ons — Part 2: Pipes (with or without integral sockets).

fer mains and services and for water supplies above groundboth inside and outside buildingsg.

ping system
be used for

ance of cold
water. This

and ancillary
, 3and 4.

f this part of
evision, and
applying the
Lirrently valid

r supply —

r supply —

ISO 4422-3:1996, Pipes and fittings made of unplasticized poly(vinyl chloride) (PVC-U) for water supply —
Specifications — Part 3: Fittings and joints.

ISO 4422-4:—1), Pipes and fittings made of unplasticized poly(vinyl chloride) (PVC-U) for water supply —
Specifications — Part 4: Valves and ancillary equipment.

ISO 4633:1996, Rubber seals — Joint rings for water supply, drainage and sewerage pipelines — Specification for

materials.

1) To be published. (Revision, in parts, of ISO 4422:1990)
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ISO 7387-1:1983, Adhesives with solvents for assembly of PVC-U pipe elements — Characterization — Part 1:
Basic test methods.

ISO 9311-1:—2), Adhesives for thermoplastics piping systems — Part 1: Test method for spreadability and film
properties of adhesives.

ISO 12092:—2), Fittings, valves and other piping system components made of unplasticized poly(vinyl chloride)
(PVC-U) for pipes under pressure — Resistance to internal pressure — Test method.

ISO 13783:—2), Plastics piping systems — Unplasticized poly(vinyl chloride) (PVC-U) end-load-bearing double-
socket joints — Test method for leaktightness and strength while subjected to bending and internal pressure.

ISO 13844~
chloride) (P

1ISO 13845:-
chloride) (P
deflection.

ISO 13846:-
thermoplast

3 Definiti

For the purp

4 Mecha

NOTE — EV
been proven
characteristic
techniques fo
of mechanical

-2), Plastics piping systems — Elastomeric sealing ring type socket joints of unplasticized|
C-U) for use with PVC-U pipes — Test method for leaktightness under negative pressuré.

-2), Plastics piping systems — Elastomeric sealing ring type socket joints of unplasticized|
C-U) for use with pipes — Test method for leaktightness under internal pressure and wi

-2), Plastics piping systems — End-load-bearing and non-end-load-bedring assemblies ang
Cs pressure piping — Test method for long-term leaktightness under intérhal water pressure.

DNS

pbses of this part of ISO 4422, the definitions given in 1ISO4422-1 apply.

nical characteristics of assemblies, including joints

en when the material and individual compenents of a piping system, e.g. pipe, fittings and valve bq
according to the requirements specifiedin the appropriate clauses of this part of ISO 4422, the
5 of an assembly, including joints, have_fo be specified and assessed. Experience has shown that pro

PVC-U piping systems are the use of elastomeric sealing ring push-fit type joints, solvent-cementing a
ly fixed elastomeric sealing ringtype joints, depending on the installation and service conditions.

If the joint is i
and is not pa

During short-
creep of the

To approve @ssembled components and joints, it is necessary to test the leaktightness under short-term and
conditions. THese are related to the creep resulting from the permissible working pressures and temperatures after 5

4.1 Short-térm pressure test for leaktightness of assemblies

hcluded in the component test, the joint can be reinforced (see ISO 12092 and ISO 4422-3:1996, sub)
of the assessment for theycomponent test.

rm and long-term component testing, the applied hydrostatic pressure produces stress in the joint are
cket, which is mere_than eight times that which may occur after 50 years under working conditions.

poly(vinyl

poly(vinyl
th angular

Joints for

dies, have
mechanical
en jointing
nd the use

clause 7.2)
A, and thus

long-term
D years.

4.1.1 When an assembly with one or more elastomeric sealing ring type joints is tested using a hydrostatic
pressure and angular deflection in accordance with 1SO 13845, and the test conditions given in table 1, the

assembly sh

all conform to the requirement given in table 1.

2) To be published.
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Table 1 — Test conditions and requirement for short-term assembly test

where T is any temperature

accordance with figure 1

Test temperature Test pressure Test time Test requirement
°C bar
T2 Pressure calculated in One cycle in accordance No leakage at any point of

with figure 1

the jointing areas throughout

between 17 and 23 and 4.1.2 the whole test cycle
N 60
Pl
2.5
2 N\,
1.7 R
15 / \
' / \
1 \
/ \
1 \
/ \
// \\
0.5 4 \
/ \
o ¥ s

NOTE —
necessarily

4.1.2 The test pressures pt shall be calculated by multiplying the factor f indicated in figure 1 by
PN, i.e. by using the following equation:

pressure

pr=1xPN

10 20 30 40 50

60 70 80 90

Figure 1 — Hydrostatic pressure test regime

4.2 Shdrt-term negative pressure test for leaktightness of assemblies

When an

100
Time, minutes

The pressure changes from one pressure level to the next shall take place within the periods indicatged, but do not
have to take place at strictly linear rates.

the nominal

assembly with«©ne”or more elastomeric sealing ring type joints is tested using a negative pressure and

angular deflection/deformation in accordance with ISO 13844 and the test conditions given in table 2, the assembly
shall confprm to the-requirement given in table 2.

Tahle2 — Test conditions and requirement for short-term negative-pressure assembly test

where T is any temperature
between 17 and 23

figure 2

Test temperature Negative pressure test regime Test time Test requirement
°C bar
T+2 Pressure in accordance with One cycle in accordance The change in negative

with figure 2

pressure shall be not more

than 0,005 MPa during each

15 min test period shown in
figure 2
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Pressure,

NOTE — The pressure changes from one pressure level to the next do not necessarily have to take ‘place at strictly linear

rates.

4.3 Long-ferm pressure test for leaktightness

4.3.1 Wher an assembly with one or more joints selected from solvent cément type joints, elastomeric s
type socket$ and other end-load-bearing and non-end-load-bearing\joints for PVC-U components fo

Figure 2 — Negative-pressure test regime

baling ring
a piping

system is tepted in accordance with 1ISO 13846, using the test conditions given in table 3 for the test temperatures
of 20 °C and 40 °C, the assembly shall conform to the requirement.given in table 3.

NOTE — A (letailed explanation of the philosophy behind the calculation methods used in long-term leaktightness

given in annek A.

Table 3 — Test requirement for the.Jong-term pressure testing of assembled joints

testing are

Type of mdterial used for

Test température Test pressure 1) Test time Test - t
the manufacture of the estrequiremen
socketed component °C bar h
SocHeted pipe 20 1,65 x PN 1.000
(05 =f12,5 MPa) No leakagel|at any
or fitting (PVC-UH) 40 1,3x PN 1 000 point of the jointing
SocHeted pipe 20 175 PN 1000 areas for ag least
(65 4 10 MPa) ' the test fime
or fitting (PV.C-U) 40 1,45 x PN 1000

pipe.

1) The PN rdting used in this calculation is the PN rating of the fitting or, if pipe with an integral joint is being tested, the PN rating

of the

4.4 End-load-bearing joints — Pressure and bending test for leaktightness and strength

When end-load-bearing joints having one more sockets (see note) and fitted with one or more elastomeric sealing
rings together with one or more locking rings to withstand the longitudinal forces resulting from the application of
internal hydraulic pressure are tested in accordance with ISO 13783 at a single ambient temperature of T+ 2 °C
(where T is any temperature between 17 °C and 23 °C), the joint shall remain leaktight throughout the whole of the

test period.

NOTE — Such joints are usually, but not necessarily, in the form of double sockets.
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After the test period, the disassembled parts shall show no sign of cracking and the locking device(s) shall not be
deformed by more than 30 % of their original width.

5 Connections

5.1 Elastomeric sealing rings
Elastomeric sealing rings used for joining components shall conform to both of the following requirements:

a) the rings shall conform to the material requirements specified in ISO 4633;

b) the ripgs shall be free from chemical agents (e.g. plasticizers) that could have a detrimental etfect|on the pipes
or fittjngs, or on the quality of the water.

5.2 Solyent cements

Solvent cements used for joining plain sockets to pipes and/or spigoted fittings shall conform to I1ISQ 7387-1 and
ISO 931111 as applicable.
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Annex A
(informative)

Long-term leaktightness testing

A.1 General

The long-term leaktightness test for solvent cement type, elastomeric sealing ring type and mechanical joints and
assemblies is based on the principle that the joint has to remain watertight during the service life of the assembly,

i.e. 50 years[ This requires that the deformafion occurring In the Joint area due to creep does not produce lpakage.
The test is [therefore carried out under conditions such that the expected creep deformation after 5p years is
reached in 1 000 h. The strain in the fitting material, according to the nominal stress in the system for 50 years, can
be determingd from isochronous stress/strain diagrams for the service temperature (e.g. for-PVC-U at 20 °C, see
figure A.1, apd at 40 °C, see figure A.2).
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Figure A.1 — Isochronous stress/strain diagram for PVC-U at 20 °C
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Figure A.2 — Isochroneus stress/strain diagram for PVC-U at 40 °C

Instead of a safety factor for the, test, an additional test strain of 0,5 times the calculated strain i§ added, the
maximum|value of this additiohal test strain being decided for each individual material and/or system.

The test gtress for the 1'000 h test according to the resulting test strain is again determined from the[isochronous
stress/strain diagram(see figures A.1 and A.2). This test stress is then transformed into the resulting test pressure
according|to the following equation:

pr 5L XPN
Os

where
pr is the test pressure, in bars;
or is the test stress, in megapascals;
os is the design stress, in megapascals;

PN is the nominal pressure, in bars.
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