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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
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mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
hsk of technical committees is to prepare International Standards. Draft Interfational Stand
the technical committees are circulated to the member bodies for voting: -Publication as

| Standard requires approval by at least 75 % of the member bodies casting avote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

3 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves for
fluids, Subcommittee SC 2, Plastics pipes and fittings for water supplies.

consists of the following parts, under the general title ‘Plastics piping systems for hot and
ations — Polyethylene of raised temperature resistance (PE-RT):
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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 r€Spect of potential adverse effects on the quality of water intended for human consumption caused by the
prodlucts covered by ISO 22391:

a) |no information 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 remain in force.

Thig part of ISO 22391 specifies the characteristics of fittings. At the time of its publication, system standards
for piping systems of other plastics materials used for the same application are

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

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

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

— |ISO 15877:2003, Plastics piping systems for hot and cold water installations — [Chlorinated
poly(vinyl chloride) (PVC-C).

© 1SO 2007 — All rights reserved \4
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Plastics piping systems for hot and cold water installations —
Polyethylene of raised temperature resistance (PE-RT) —
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jings for the conveyance of water — whether or not the water s\intended for human ¢
(domnestic systems) or heating systems — under the design pressuresyand temperatures approy
s of application according to ISO 22391-1.

hded to be fitted to pipes conforming to ISO 22391-2'for hot and cold water installations, the joi

Scope

part of ISO 22391 specifies the characteristics of fittings for piping systems made from poly

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 applicable to fittings made from PE-RT;, as well as to those made from othe
n accordance with ISO 22391-5.

part of ISO 22391 is applicable to the following types of fitting:
mechanical fittings;

socket fusion fitting;

electrofusion fittings;

fittings with incorporated inserts.

not applicable for,values of design temperature, maximum design temperature or malfunction {
kcess of thosé/specified in ISO 22391-1.
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2

Normative references

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.

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1: Dimensions, tolerances

and

designation

ISO 228-1, Pipe threads where pressure-tight joints are not made on the threads — Part 1: Dimensions,
tolerances and designation
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ISO 1133:2005, Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow rate
(MVR) of thermoplastics

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

ISO 1167-2:2006, 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 3126:2005, Plastics piping systems — Plastics components — Determination of dimensions

ISO 7686:2

ISO 9080,
thermoplas

ISO 12092,
(PVC-U), ¢
Styrene-acr]

ISO 23711,
applicationg

ISO 223914

temperature resistance (PE-RT) — Part 1: General

ISO 223914

temperature resistance (PE-RT) — Part 2: Pipes

ISO 223914

temperature resistance (PE-RT) — Part 5: Fitness for purpose of the system

EN 681-1,
applicationg

EN 681-2,
applicationg

EN 1254-3:
use with pla

EN 10088-1
EN 12107,

equipment
moulding o

D05, Plastics pipes and fittings — Determination of opacity

Plastics piping and ducting systems — Determination of long-term hydrostatic Strengtt
ic materials in pipe form by extrapolation

Fittings, valves and other piping system components made of unplasticizedrpoly(vinyl chlo
hlorinated poly(vinyl chloride) (PVC-C), acrylonitrile-butadiene-styrene (ABS) and acryloni
ylester (ASA) for pipes under pressure — Resistance to internal pressure,— Test method

Elastomeric seals — Requirements for materials for pipe joint sealsused in water and drair
— Thermoplastic elastomers

1, Plastics piping systems for hot and cold water installations — Polyethylene of ra

P:2006, Plastics piping systems for hot and cold water installations — Polyethylene of ra

5, Plastics piping systems for hot and cold water installations — Polyethylene of ra

Flastomeric seals — Materials requirements for pipe joint seals used in water and drain

— Part 1: Vulcanized rubber

Flastomeric seals — Materials requirements for pipe joint seals used in water and drain
— Part 2: Thermoplastic.elastomers

1998, Copper and copper alloys — Plumbing fittings — Part 3: Fittings with compression end
stics pipes

1995, Stainless’steels — Part 1: List of stainless steels
Plastics\piping systems — Injection-moulded thermoplastics fittings, valves and anc

— Determination of the long-term hydrostatic strength of thermoplastics materials for injeq
piping components

) of

ide)
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3 Terms, definitions, symbols and abbreviated terms

For the purposes of this document, the terms, definitions, symbols and abbreviated terms given in

ISO 22391-

3.1
fitting

1 and the following apply.

component of a piping system which connects two or more pipes and/or fittings together, without any further

function
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Mechanical fittings

1

compression fitting
fitting in which the joint is made by the compression of a ring or sleeve on the outside wall of the pipe with or
without additional sealing elements and with internal support

3.2.

2

crimped fitting
fitting in which the joint is made by crimping of the fitting and/or a ring on the outside wall of the pipe by means

of a

3.2.

special tool

B

flanged fitting
fittig in which the pipe connection consists of two mating flanges which are mechanically press

and

3.2
flat

sealed by the compression of an elastomeric sealing element between them

Iieat union fitting

fittifg in which the pipe connection consists primarily of two components,-at least one of whi

incd

sim

3.3

3.3.

lar and sealed by the compression of an elastomeric sealing element between them

Fittings for heat fusion

(

socket fusion fitting
fittig in which the joint with the pipe is made by meltingtogether the outer part of the pipe with th
of the fitting by means of heat induced by a heated tool

3.3.

R

elegtrofusion fitting
fitting in which the joint with the pipe is made by melting together the outer part of the pipe and th
of the fitting by means of heat induced\by current flowing in an appropriate resistor inserted in the f

3.4
fitti

ng with incorporated inserts

fittig in which the joint is made by means of connecting threads or other outlets, inserted in the pl
conlbined with fusion ends-for socket welding or electrofusion

4

4.1

4.1.

Material characteristics

Plastics fitting material

ed together

ch normally

rporates a flat sealing surface, which are mechanically pressed together by means of a scregwed nut or

e inner part

e inner part
tting body

hstics body,

e ialidentical to PE-RT bi -

The material from which fittings are made shall be in accordance with the requirements for pipes according to
ISO 22391-2.

When tested using the test method and the test parameters in accordance with Table 1, injection moulded
tubular test pieces shall withstand the hydrostatic (hoop) stress without bursting or leakage.

©IS

O 2007 — All rights reserved


https://standardsiso.com/api/?name=574e538e021d8a1a06995d8a249fb5cc

ISO 22391-3:2007(E)

Table 1 — Mechanical characteristics of tubular test pieces made of PE-RT by injection moulding

L . Test parameters
Characteristic | Requirement Test methods
For individual tests
Hydrostatic Test Test period
(hoop) stress | temperature P Number of
test pieces
MPa °C h
9,9 20 1 3
ISO 1167-1
Resi No. hllrcl‘ing or 34 95 1000 3 and
inteeriljlta?g;sfre leakage during For all test ISO 1167
Pres test period oraltests (togetheb with
Sampling procedure Not specified EN 12107)
Type of end cap Type a)
Orientation of test piece Not specified
Type of test Water-in-water

4.1.2 PE-RT fitting material not identical to PE-RT pipe material

4.1.21  Bvaluation of ¢; | values and control points

The fitting rhaterial, in the form of injection-moulded tubular test pieces, shall be evaluated in accordance with
ISO 9080 gr equivalent, with internal pressure tests being carried out in accordance with 1ISO 1167-1 |and
ISO 1167-2} together with EN 12107, in order to determine the o; ;| values. The oj | values thus determ|ned
shall be usgd to determine the design stress, opg (see 1S@22391-2:2006, Annex A) and values of hydrostatic
stress, of, ¢orresponding to the temperature and time control points given in Table 2.

NOTE 1 One equivalent way of evaluation is to calculate the ¢; value for each temperature (for example 20 °C,
60 °C and 99 °C), individually.

If evaluation according to 1ISO 9080 or equivalent is available from long-term internal pressure tests relative to
extruded pipes of the same compound asis used for the fitting, the injection-moulded tubular test pieces shall
conform to(the times for failure at the-hydrostatic stress levels for the materials corresponding to the [test
temperaturg and the control points-given in Table 2.

The relevarjt test temperature_shall be higher than or equal to the maximum design temperature, T,,,,,, for the
service confition class.

Table 2 ~— Control points for testing fitting materials with tubular test pieces
relative to classification of service conditions

Application class(es)
All 1 2 4 5
Maximum design temperature, 7, .., °C — 80 80 70 90
Test temperature, 7., °C 20 954 952 80 95
Test duration, ¢, h 1 1 000 1 000 1000 1 000

@8  Conducted at 95 °C to match existing test facilities.

It is recommended that the nominal diameter of the injection-moulded tubular test pieces be in the range of
the nominal diameters of fittings normally produced by the manufacturer.

4 © 1SO 2007 — All rights reserved
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The thermal stability shall be tested by means of hydrostatic pressure testing in accordance with ISO 1167-1
and ISO 1167-2 at 110°C for 8760 h, using a test piece in pipe form or a fitting connected to pipes. The test
piece shall withstand the test without bursting. The test shall be conducted in water-in-air at an internal
pressure equivalent to the hydrostatic stress used in the pipe material thermal stability test.

If a fitting connected to pipes is used as a test piece and the pipe connection fails, then the thermal stability

test

41

Plagtics material other than PE-RT for fittings intended to be used in PE-RT piping systems-far h

wat

human consumption (domestic systems) or heating systems — shall be in accordance with 4.1.2.

4.2

Met
acc

4.3

The] material shall be in accordance with ISO 22391-1.

5.1

When viewed without magnification, the internal and external surfaces of fittings shall be smooth
freg| from an extent of scoring, cavities~and other surface defects that would prevent conforman
part of ISO 22391. The material shall not contain visible impurities. Slight variations in the appea
coldur are permitted. Each end of a{itting shall be square to its axis.

5.2

Fitti
acc

NOTE This test is not necessary when the fitting body material is of the same opaque PE-RT compound

6

6.1

3 Plastics fiti ial other than PE-RT

shall be repeated using a test piece in pipe form.

br installations within buildings for the conveyance of water — whether or not the water is i

Metallic fitting material

bllic material for fittings intended to be used with components conforming to 1ISO 22391
prdance with EN 1254-3 or EN 10088-1, as applicable.

Influence on water intended for human consumption

General characteristics

Appearance

Opacity

hgs that are declared to be opaque shall not transmit more than 0,2 % of visible light whg
prdance with IS©\7686.

Geometrical characteristics

ot and cold
ntended for

shall be in

, clean and
ce with this
ance of the

n tested in

as the pipe.

General

Dimensions shall be measured in accordance with ISO 3126.

6.1.

1 Nominal diameter(s), d,

The nominal diameter(s), d,,, of a fitting shall correspond to, and be designated by, the nominal outside
diameter(s) of the pipe(s) conforming to ISO 22391-2 for which they are designed.

© 1SO 2007 — All rights reserved
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6.1.2 Angles

The preferred nominal angles of non-straight fittings are 45° and 90°.

6.1.3 Threads

Threads used for jointing shall be in accordance with ISO 7-1. Where a thread is used as a fastening thread
for jointing an assembly (e.g. union nuts), it shall be in accordance with 1SO 228-1, except that these
requirements need not apply to the threads used by the manufacturer to join component parts of a fitting
together.

6.2 Dimclnsions of sockets for socket fusion and electrofusion fittings

6.2.1 Dimensions of socket fusion fittings

The princippl dimensions for socket weld fittings (see Figure 1), shall be in accordance with.Table 3 or 4, as
applicable.

Table 3 — Socket dimensions relative to length of socket fusion fittings

Dimensions in millimetres

Socket . L Heated
Nomina reference Actual length Heated socket length Penetration of pipe into length jof
. of socket socket :
diameter of length pipe,
the fitting
d_ L L1 L, Ly L,
Lmin L1,min L2,min L2,max LS,min L3,max L4,min
16 13,3 13,3 10,8 13,3 9,8 13,3 9,8
20 14,5 14,5 12,0 14,5 11,0 14,5 11,0
25 16,0 16,0 135 16,0 12,5 16,0 12,5
32 18,1 18,1 15,6 18,1 14,6 18,1 14,6
40 20,5 20,5 18,0 20,5 17,0 20,5 17,0
50 23,5 23,5 21,0 23,5 20,0 23,5 20,0
63 27,4 27,4 24,9 27,4 23,9 27,4 23,9
75 31,0 31,0 28,5 31,0 27,5 31,0 27,5
90 35,5 355 33,0 35,5 32,0 35,5 32,0
110 41,5 44,5 39,0 41,5 38,0 41,5 38,0
Lmin = 0'3dn +8,5; L1,min = Lmin; L2,min = Lmin - 2,5 L2,max = Lmin; L3,min = Lmin -3.5 L3,max = Lmin; L4,min = Lmin -3,5.

6 © 1SO 2007 — All rights reserved
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A
 J

A
 J
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A

A
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i Ly 1 ;
S| &

d
o,

T

U

Key|
d

n
Dy
exte
D,
it by

nominal outside diameter
hsion of the socket with the plane of the socket mouth

distance L,
minimum bore (minimum diameter of flow channel through body of fitting)
reference socket length (theoretical minimum socket length used for calculation purposes)
actual length of socket (distance from mouth to shoulder, if any)
heated length of fitting (length of penetration of heated tool.jnto socket)
insertion length (depth of penetration of heated pipe end'or spigot end of fitting into socket)
heated length of pipe (depth of penetration of pipeend or spigot end of fitting into heated tool)

minimum value of L, shallbe L.
minimum value of L, shall be (0,34,, + 8,5)lmm.

minimum value of L, is (L, — 2,5) mm. jFhe maximum value of L, shall be L ;.

min

minimum value of Ly is (L, — 3:2)mm. The maximum value of L, shall be L ;..

min

minimum value of L, shall bg (L, — 3,5) mm.

Figure 1 — Socket and spigot dimensions for socket fusion fittings

mean inside mouth diameter of socket, which comprises the mean diameter of the Cirele at the inner §

mean inside root diameter of socket (mean diameter of circle in plane paralletto-plane of mouth and s¢

© 1SO 2007 — All rights reserved
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Table 4 — Socket dimensions of socket fusion fittings relative to diameter

Dimensions in millimetres

Nominal_ d_iameter of Mean inside diameter of socket Maimum Minimqu bore b
f'tz,':g Root Dy Root D, out-of-roundness 2 °
D1 min D1 max D3 min D3 max D3 min
Peeling techniques optional
16 15,0 15,5 14,8 15,3 0,6 9
20 19,0 19,5 18,8 19,3 0,6 13
25 23,8 24,4 23,5 241 0,7 18
2 30,7 31,3 30,4 31,0 0,7 25
40 38,7 39,3 38,3 38,9 0,7 31
! 48,7 49,3 48,3 48,9 0,8 39
%3 61,6 62,2 61,1 61,7 0,8 49
Peeling techniques not used
15 73,2 74,0 71,9 72,7 1,0 58,2
D0 87,8 88,8 86,4 87,4 1,2 69,8
mo 107.,5 108,5 105,8 106,8 1,4 85,4
Peeling techniques always, used
15 72,6 73,2 72,3 729 1,0 58,2
D0 87,1 87,8 86,7 87,4 1,2 69,8
mo 106,3 107,1 105,7 106,5 1,4 85,4
@8  The out-pf-roundness is the maximum inside diametérminus the minimum inside diameter of the socket measured in the spme
plane parallel|to the plane of the socket mouth.
b Only apglicable if a shoulder exists.

6.2.2 Dimensions of sockets for electrofusion fittings

The princip
Table 5.

The values
shall declar

al dimensions“of sockets for electrofusion fittings (see Figure 2) shall be in accordance

with

of lengths 7, and L,, as shown in Figure 2, shall be in accordance with Table 5. The manufaciurer
e the actual length.

© 1SO 2007 — All rights reserved
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A
A

D, mean inside diameter of fusion zone @

D, [minimum inside diameter of socket

D5 minimum bore (minimum diameter of flow channel through body of fitting)
L, Hepth of penetration of pipe or male end of spigot fitting ©

L, hominal length of fusion zone (heated length as declared by manufacturer)

L, pominal unheated entrance length of fitting (distance between mouth of fittiig and start of fusion zone as

man

a

from

b Measured in any plane parallel to the plane of the mouth at a distance not greater than L, from that plane

C

ufacturer)

that face.

n the case of a coupling without a stop, L, is no greater than half the total length of the fitting.

Figure 2 — Principal dimensions of electrofusion fittings

Table 5 — Socket dimensions for electrofusion fittings

declared by

t is the mean inside diameter when measured in any plane parallelto'the plane of the mouth at a distange L, + 0,51,

Dimensions inh millimetres
Nominal diameter of Mihimum mean inside Nominal length of fusion .
i . . Depth of penetration
the fitting diameter of fusion zone? zone
dn D1,min L2,min L1,min L1,max
16 16,1 10 20 35
20 20,1 10 20 37
25 251 10 20 40
32 32,1 10 20 44
40 40,1 10 20 49
50 50,1 10 20 55
63 63,2 11 23 63
75 75,2 12 25 70
90 90,2 13 28 79
110 110,3 15 32 85
125 125,3 16 35 90
140 140,3 18 38 95
160 160,4 20 42 101
@ In piping systems that involve spigot trimming, smaller values for D, are permitted if conforming to the manufacturer's specification.

© 1SO 2007 — All rights reserved
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6.3 Dimensions of metallic fittings

Metallic fittings shall be in accordance with EN 1254-3.

7 Mechanical characteristics of plastics fittings

7.1 General
When tested in accordance with ISO 12092 using the test parameters given in Table 6, where the test
pressure is[given In relation to the class of fitting and design pressure, the component shall withstand The]test
pressure, pg, without bursting or leakage during the test period.
The testing|shall be conducted with water-internal, air-external.
The test prgssure shall be calculated using Equation (1):
O
PF = Ppx— (1)
ODF
where
P i9the hydrostatic test pressure, in bars, to be applied to the fitting body during the test period;
o i the value of the hydrostatic stress, in megapascals (MPa), of the fitting body matgrial
cprresponding to the test duration and test temperature conditions according to Table 6;
opg i the design stress value, in megapascals (MP&); of the fitting body material, as determined fof the
appropriate service condition class from™ data produced in accordance with 4.1 |and
1I$0 22391-2:2006, Annex A;
pp i9the design pressure of 4 bar, 6 bar; 8'bar or 10 bar, as applicable.
NOTE 1 bar = 0,1 MPa = 10° Pa; 1 MPa=\t N/mm?
Fittings may be connected to the pipes’/for which they are intended to be used. Other methods may be usgd to
seal the endls of the fitting body in‘\order that the required pressure can be applied.
7.2 Fitting material identical to PE-RT compound
In this case} opg willf1ave the same value as opp: the fitting shall be in accordance with Table 6 using the|test
pressure, pg, giventherein, as applicable to the class of fitting and the design pressure.
7.3 Fitting'made from PE-RT but not identical to PE-RT compound

The fitting shall be in accordance with Table 6 in respect of test temperature and minimum time to failure, as
applicable to the class of fitting and design pressure, and using Equation (1) and relevant values for
hydrostatic stress, o, and design stress, opg (derived in accordance with 4.1.2), in order to determine the test
pressure, pg.

7.4 Fittings made from plastics other than PE-RT

Fittings intended to be used in PE-RT piping systems for hot and cold water installations within buildings for
the conveyance of water — whether or not the water is intended for human consumption (domestic systems)
or heating systems — shall be in accordance with 7.3.

10 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=574e538e021d8a1a06995d8a249fb5cc

