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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| 15876 consists of the following parts, under the general title Plastics piping systems for hpt and cold
water installations — Polybutylene (PB):

— | 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]

© ISO 2003 — All rights reserved iii


https://standardsiso.com/api/?name=4b0f517c46ec8c6d6a60f61f1dc66db5

ISO 15876-2:2003(E)

Contents

0T =T o F PP O PRSPPSO %
T 0T [ o £ o N o PSSP vii
S Tl o PP PR PT PP POPPPPPP 1
P2 (o4 40T R A =T =Y =T o o= SO 1
3 Terms and de finitions symbols and abb reviated terms 1
I V- =T £ U PP PRRPP 2
4.1 PIPEIMALEIIAL ....eeiiiiiiiiteie et e e e e s s s snbbese e e e e e s s nnnneneeeeeeeeenla) 2
4.2 EVallation Of GLcl VAIUES ......oieee ettt e e e e e e e e s et e e s sabesesaan s esesnnan bnn 2
4.3  Influgnce on water intended for human conSUMPLION ... f 3
5  Genergl CharaCteriStiCS......ooiuiiiiiiei it e e s s e e e e s e s snnrenee e e e s s snnnnneee s Yodeerneeeeeees 4
5.1 APPQAIANCE .....evvrirereieiererirenereereerereeereeenneeeenrnnenernnnnnsesnnsnnnsnnsnsnsnnnnnnnsnnnsmsnrnrnnrsrenefonNereernnnnnnnnnnnnnne 4
5.2 OPAGILY ettt e r e e e e e e s abbre e e e e e e e s anneneees s D ekt e e e e e e e e e e eaarareees 4
6 Geometrical CharacteriStiCs .......ccociiiiiiiiiiiiieeiieeeeee e L e 4
B.1  GENEIAL ... R e 4
6.2  DIimMENSIONS Of PIPES ...uiiiiiiiiiee ittt et e et e et e et e e s e e 4
7 Mechanical cha racteriStiCS.......ccuuuviiiiiiiiiiiiiieieeieeeeee O e e 7
8 Physigal and che mical CharaC teriSTiCS ... N T e 7
9 Performance reqUIrEMENTS ......coiiiiiiiiiiiiiiee e i ettt st e b e e e e 8
O =T o o e S PSR SPTP 8
10.1  Gengral reqUINEIMENES ...couveiieiiiiie e T sttt ettt ettt e st e e s b e e e et b e e e nees 8
10.2  Minimum required MArKinNG.........oooeoriiens o ittt e e e e e e e e e s e rabb e e e e e e e e s abbbaeaeeaeaens 8
Annex A (informative) Derivation Of  Sgg g gy« esesreeereremmries e 10
NN R €= o1 .1 - | PP RPPTRPPP 10
A2 DESIPN SIIESS .. 0 e 10
A.3  Deriyiation of maximum vajue of ScalC (SCaIC,MaX) .......c.uuiiiiiiiiiiiiiie e 11
A.4  Use pf Scalc,max to determine wall thiCKNESS...........cuuvuiiiiiiiiieeee e 11
(2] o] [ToTe =T o TN | Y g PRSPPI 12

iv © 1SO 2003 - All rights reserved


https://standardsiso.com/api/?name=4b0f517c46ec8c6d6a60f61f1dc66db5

ISO 15876-2:2003(E)

Foreword

This document (EN ISO 15876-2:2003) 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".

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.

NOTE This draft was submitted for CEN enquiry as prEN 12319-2:1996.

This standard is a part of a System Standard for plastics piping systems of a particular material for a specified
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 pipges), fittings and
valves|for the transport of fluids", which is a Technical Committee of the International Organisation fof
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 reguirements and recommnjended
practides for installation.

EN ISQ 15876 consists of the following Parts 1), under the general title\“Plastics piping systems for hat and cold
water |nstallations — Polybutylene (PB)”

— Part1: General

— P3rt 2: Pipes (the present standard)

— Part 3: Fittings

— P3rt 5: Fitness for purpose of the system

— P3rt 7: Guidance for the assessment of conformity (CEN 1SO/TS 15876-7).
This Pprt of EN I1SO 15876 includes the following:

— Arnex A (informative): Derivation'of S.;c max:

— Bibliography.

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

he (PE-X)

hloride)

For pipes and fittings which have conformed to the relevant national standard before 1* November, 2003, as
shown by the manufacturer or by a certification body, the national standard may continue to apply until 30"
November, 2003.

1) This System Standard does not incorporate a Part 4 Ancillary equipment or a Part 6 Recommended practice 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],

© I1SO 2003 — All rights reserved \"


https://standardsiso.com/api/?name=4b0f517c46ec8c6d6a60f61f1dc66db5

ISO 15876-2:2003(E)

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.
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Introduction

The System Standard, of which this is Part 2, specifies the requirements for a piping system when made from
polybutylene (PB). 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 this standard:

— This standard provides no information as to whether the product may be used without restriction in any of the

Melvber—élexes-ei—l-be-gu-el—EFT/\;
— It should be noted that, while awaiting the adoption of verifiable European criteria, existing national regulations

congcerning the use and/or the characteristics of this product remain in force.

Requirgments and test methods for material and components, other than pipes, are specified ih Part 1[and Part 3
of EN 1$0 15876:2003. Characteristics for fitness for purpose (mainly for joints) are coyvéred in Part 5. Part 7 (CEN
ISO/TS|15876-7) gives guidance for the assessment of conformity.

This Paft of EN ISO 15876 specifies the characteristics of pipes.

© ISO 2003 — All rights reserved vii
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1 Scope

-2:2003(E)

This Part of EN ISO 15876 specifies the characteristics of pipes made of polybutylene (PB) for 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 appropriate to the class of application (see Table 1 of EN ISO 15876-1:2003).

This standard covers a range of service conditions (application classes), design pressures and pipe dimension

classest

Corvualuoc of T avecacac-aofthaca in Toahla 1 of Dart 1 thic ctandard Aoanc o

NOTE 1
particular

It also 9

In conju
joints W

T
Hof- VeSOt g e g HHEXEesS-eHneseH—rapie ot raft S Stahaara6oeshe

It is the responsibility of the purchaser or specifier to make the appropriate selections from these aspects, taking\nt
requirements and any relevant national regulations and installation practices or codes.

pecifies the test parameters for the test methods referred to in this standard.

nction with the other Parts of EN ISO 15876 (see Foreword) it is applicable to PB‘pipes, their j
th components of PB, other plastics and non-plastics materials intended to beused for hot and

installafions.

It is apq

NOTE 2
transmisg

2 No

This st4
referen

licable to pipes with or without (a) barrier layer(s).

In the case of plastics pipes provided with a thin barrier layer, e.g. to prevent or greatly diminish the diffusion of gasq
ion of light into or through the pipe wall and where the design stress requirements are totally met by the base polymer

rmative references

ndard incorporates by dated or undated reference provisions from other publications. These n
Ces are cited at the appropriate places in the textand the publications are listed hereafter. For ¢

subsegpient amendments to, or revisions of, any of thesé publications apply to this standard only when
incorpofated in it by amendment or revision. For undated references the latest edition of the publicatio
applies|(including amendments).

EN 578, Plastics piping systems [0 Plastics pipes and fittings 00 Determination of the opacity

EN 7431994, Plastics piping and ducting systems O Thermoplastics pipes O Determination of th
reversigpn

EN 9211994, Plastics piping Systems O Thermoplastics pipes O Determination of resistance to intg
at constant temperature

EN 1SQ 15876-1:2003;\ Plastics piping systems for hot and cold water installations O Polybutylene (H
Generdl (ISO 15876-1:2003)

EN ISQ 15876=5; "Plastics piping systems for hot and cold water installations 00 Polybutylene (P
Fitness|forpurpose of the system (ISO 15876-5:2003)

apply.

account their

bints and to
cold water

s and the
PB).

pormative
ated

N referred to

b Jongitudinal

rnal pressure

PB) 0 Part 1:

B) O Part5:

2190 Dlacticne ninincy (W7-Y ) L ana-naaant Daotaroaination o Laaanaion Ll

ENIS
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1y

(revision of prEN 496:1991 and ISO 3126:1974)

SO 3126:2003)

EN ISO 9080, Plastics piping and ducting systems O Determination of the long-term hydrostatic strength of
thermoplastics materials in pipe form by extrapolation (ISO 9080:2003)

ISO 1133, Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow rate (MVR) of
thermoplastics

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 1SO 15876-1:2003 apply.
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4 Materi

4.1

al

Pipe material

The material from which the pipe is made shall be polybutylene (PB).

4.2

The pipe material shall be e

are made i
be as high

NOTE 1
individually.

O

NOTE2  TH

Fifst branch (i.e. the left hand portion of the lines as shown in Figure 1),

S6

To demonstraf
that, at each 0|

Tempertures
Time intervay

In tests lasting
considered as

Conformance
should lie on g

as the corre

Evaluation of o,¢_-values

valuated in accordance with EN ISO 9080 or equivalent where internal pressur

______ C Viida A Q04 to no-the-g e ne-g alue-th a aallal=Ya a a

sponding values of the reference curves given in Figure 1, over the complete rarge

e equivalent way of evaluation is to calculate the oj | -value for each temperature (for example 20 °C, 60 °Cand 95 {

e reference curves in Figure 1 in the temperature range of 10 °C to 110 °C are derived from the following)equations:

125010logo . 173892,7

gt =-430,866- + 2900569009 & 1)
cond branch (i.e. the right hand portion of the lines as shown in Figure 1),

37262,7logg  52556,48
gt=-129,895 + + 885673%0¢ 0 (2)

e conformance to the reference lines pipe samples should be tested at following temperatures and at various hoop stre
the tempeatures given, at least three failure times fall in each of the following time intervals:

20; 60-70; 95; °C
s 10-100 h, 100-1000 h,1000-8760 h and above 8760 h

more than 8760 h, once failure is reached at a stress and time at least on or above the reference line, any time after t
the failure time. Testing should be\carried out in accordance with EN 921:1994.

o the reference lines should"be demonstrated by plotting the individual experimental results on the graph. At least 97.5
r above the reference line.

e tests
t least
of times.

C)

sses such

at can be

% of them
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Figure 1 O Reference curves for expected strength of polybutylene

4.3 Influence on water intended for human consumption
The material shall conform to EN ISO 15876-1:2003.
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5 General characteristics

5.1 Appearance

When viewed without magnification the internal and external surfaces of pipes shall be smooth, clean and free from
scoring, cavities, and other surface defects to an extent that would prevent conformance with this standard. The
material shall not contain visible impurities. Slight variations in the appearance of the colour shall be permitted. The
ends of the pipe shall be cut cleanly and square to the axis of the pipe.

5.2  Opacity

Polybutylene-pipes tested

in accordance with EN 578.

6 Geomgtrical characteristics

6.1 General
6.1.1 Dinmensions shall be measured in accordance with EN ISO 3126.

6.1.2 Theg maximum pipe value, S.yc max for the applicable class of service condition and design pressyre, pp,
shall conform to Table 1.

Table 1 O S 4ic max -values
Po Application“class
Class 1 Class 2 Class 4 Class 5
bar Scie,max -values 2
4 10,9 b 10,9 b 10,9 b 10,9P
9,5 8,4 9,1 7,2
8 7,1 6,3 6,8 54
10 5: 5,0 5,4 4,3
&  The values arerqunded to the first place of decimals.
b The 20 °C, 10\bar, 50 years, cold water requirement, being higher,
determings-this value (see clause 4 of EN ISO 15876-1:2003).

NOTE THe derivation of.Sgaic max is provided in Annex A. The method described takes account of the properties of PB under the service
conditions for the classes given in Table 1 of EN ISO 15876-1:2003.

6.1.3 The values of outside diameter and/or wall thickness apply to the polybutylene pipe and are exclugive of
any barrier Jayerthickness.

6.2 Dimensions of pipes

6.2.1 Outside diameters

For the applicable pipe dimension class, the mean outside diameter, d,,, of a pipe shall conform to Table 2, 3, 4 or
5, as applicable.

6.2.2 Wall thicknesses and their tolerances

For any particular class of service condition, design pressure and nominal size, the minimum wall thickness, €,
shall be chosen in such a way that the corresponding S series or S, .-value is equal to or less than the values of
Scalc,max 9given in Table 1.

4 © 1SO 2003 - All rights reserved
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For the applicable pipe dimension class, the wall thicknesses, e, and e, respectively, shall conform to Table 2, 3,
4 or 5, as applicable, in relation to the pipe series S and S_,.-values, respectively. However, pipes intended to be

joined together by fusion shall have a minimum wall thickness of 1,9 mm.

The tolerance on the wall thickness, e, shall conform to Table 6.

Table 2 O Pipe dimensions for dimension class A
(sizes conform to 1ISO 4065 [2] and are applicable for all classes of service conditions)

Dimensions in millimetres

NOmiﬂal Nomlnal rV‘ib'd.lI uuiaiu't: Ul;d.lllctcl PIPC SCI1 iCb
size DNJOD | outside s10 | s8 | se3 | ss | 4| s32
diameter Wall thicknesses
dn dem,min dem,max €min and €h
12 12 12,0 12,3 1,32 1,32 1,328 13 a 14 1,7
16 16 16,0 16,3 1,3 1,3 1,3 1,5 1,8 2,2
20 20 20,0 20,3 1,3 1,3 15 1,9 2,3 2,8
25 25 25,0 25,3 1,3 15 1,9 23 2,8 3,5
32 32 32,0 32,3 1,6 1,9 2,4 2,9 3,6 4,4
40 40 40,0 40,4 1,9 2,4 3,0 3,7 4,5 55
50 50 50,0 50,5 2,4 3,0 3,7 4,6 5,6 6,9
63 63 63,0 63,6 3,0 3,8 4,7 5,8 7,1 8,6
75 75 75,0 75,7 3,6 4,5 5,6 6,8 8,4 10,3
90 90 90,0 90,9 4,3 54 6,7 8,2 10,1 12,3
110 110 110,0 111,0 53 6,6 8,1 10,0 12,3 15,1
125 125 125,0 126,2 6,0 7.4 9,2 11,4 14,0 17,1
140 140 140,0 14173 6,7 8,3 10,3 12,7 15,7 19,2
160 160 160,0 161,5 7,7 9,5 11,8 14,6 17,9 219
a8 A npn preferred wall thickness‘of)1,1 mm is permitted for dimension d,, = 12.
Table 3 O Pipe dimensions for dimension class B1
(sizes basedioncopper pipe sizes and applicable for all classes of service conditions)
Dimensions in millimetres
Nominal |Nofminal Mean outside diameter Pipe series
size| {‘altside s10 | ss |se3| s5 | sa | s32
DN/OB—reameter Wall ThickNesses
dn dem,min dem,max €min and €n
10 10 9,9 10,2 1,3 1,3 1,3 1,3 1,3 14
12 12 11,9 12,2 1,3 1,3 1,3 1,3 1,3 1,6
15 15 14,9 15,2 1,3 1,3 1,3 1,3 1,7 2,0
18 18 17,9 18,2 1,3 1,3 1,3 1,6 2,0 24
22 22 21,9 22,2 1,3 1,3 1,6 2,0 24 3,0
28 28 27,9 28,2 1,3 1,6 2,0 25 31 3,8
35 35 34,9 35,4 1,7 2,0 2,6 3,2 3,9 4.8
© ISO 2003 — All rights reserved 5
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Table 4 O Pipe dimensions for dimension class B2
(sizes based on copper pipe sizes and applicable for all classes of service conditions)

Dimensions in millimetres

Nominal Nominal Mean outside diameter Wall thicknesses Scalc
size outside
DN/OD diameter €nin and e,
dn dem,min dem,max
14,7 14,7 14,63 14,74 1,6 4,1
21 21 20,98 21,09 2,05 4,0
27,4 27,4 27,33 27,44 2,6 4,8
34 34 34,08 34,19 3,15 4,9
Table 5 O Pipe dimensions for dimension class C
(non-preferred pipe sizes used for example for heating systems)
Bimensions in millimetres|
Nominal Nominal Mean outside diameter Wall thicknesses Scalc
size outside
DN/OD diameter
dn dem,min dem,max €min and €n
12 12 12,0 12,3 2,0 25
14 14 14,0 14,3 2,0 3,0
15 15 15,0 15,3 2,0 3,2
16 16 16,0 16,3 2,0 35
17 17 17,0 17,3 2,0 3,8
18 18 18,0 18,3 2,0 4,0
20 20 20;0 20,3 2,0 4,5

Table 6 O Tolerance on wall thicknesses

Dimensions in millimetres

Minimum wall thickness Tolerance 2 || Minimum wall thickness Tolerance &
Emin X €min X
> < > <
1,0 2,0 0,3 11,0 12,0 1,3
2,0 3,0 0,4 12,0 13,0 14
20 40 05 13.0 14 0 15
4,0 50 0,6 14,0 15,0 1,6
50 6,0 0,7 15,0 16,0 1,7
6,0 7,0 0,8 16,0 17,0 1,8
7,0 8,0 0,9 17,0 18,0 1,9
8,0 9,0 1,0 18,0 19,0 2,0
9,0 10,0 1,1 19,0 20,0 2,1
10,0 11,0 1,2 20,0 21,0 2,2
21,0 22,0 2,3
&  The tolerance is expressed in the form ’E)Xmm, where "x" is the value of the
tolerance given. The level of the tolerances conforms to Grade V in 1ISO 11922-1:1997 [3],

© 1SO 2003 - All rights reserved
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7 Mechanical characteristics

When tested in accordance with the test methods as specified in Table 7 using the indicated parameters, the pipe
shall withstand the hydrostatic (hoop) stress without bursting. In the case of pipes with (a) barrier layer(s) the test
shall be carried out on test pieces without the barrier layer(s).

Table 7 O Mechanical characteristics of pipes

Characteristic Requirement Test parameters for the individual tests Test
method
Registance to | No failure Hydrostatic Test Test period Number of [|EN[921 of
intefnal during the test| (hoop) stress temp. test pieces 1994
pressure period MPa °C h
15,5 20 1 3
6,5 95 22 3
6,2 95 165 3
6,0 95 1000 3
Test parameters foréall tests
Sampling procedure &
Type of end cap Type a)
Orientation of test piece Not specified
Type of test Water-in-water

a | The sampling procedure is not specified. For guidance see CEN ISO/TS 15876-7 4],

8 Physical and chemical characteristics

When tested in accordance with the test methods as specified in Table 8 using the indicated parameters, the pipe
shall conform to the requirements given:in this table.

© ISO 2003 — All rights reserved 7
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Table 8 O Physical and chemical characteristics of pipes

Characteristic Requirement Test parameters Tlest method
Parameter Value
Longitudinal <2% Temperature 110 °C Method B of
reversion Duration of exposure EN 743:1994
for: €,<8mm 1h (oven test)
8mm<e,<16mm |2h
e,>16mm (4h
NuUrmper or test pieces S
Thermal stability by | No bursting Sampling procedure a EN 9241991
hydrgstatic during the test | End cap Type a)
pressjure testing period Orientation Free
Type of test Water-in-air
Hydrostatic (hoop) stress 2,4 MPa
Test temperature 110 °C
Test period 8760 h
Number of test pieces 1
Melt mass-flow rate | 0,3 g/10 min | Mass 5 kg ISO 1133
MFR in maximum | Test temperature 190 °C
difference Test period 10 min
compared to | Number of test pieces 3
compound

a  The sampling procedure is free. For guidance see EN.15876-7 [4],

9 Performance requirements

When pipeg conforming to this standard are jainted to each other or to components conforming to

EN ISO 15876-3 [5], the pipes and the joints shall conform to EN ISO 15876-5.

10 Marking

10.1 Gerferal requirements

10.1.1 Mafking details:shall be printed or formed directly on the pipe not less than once per meter in such
that after stprage, handling and installation (e.g. in accordance with ENV 12108 [1]) legibility is maintained.

NOTE THe manufacturer is not responsible for marking being illegible, due to actions such as painting scratching, covering of th
components of by use’of detergent etc. on the components unless agreed or specified by the manufacturer.

1%

10.1.2 MarKing shallnot initiate cracks or other types of defects which adversely iInfluence the periorman

pipe.
10.1.3

10.1.4 The size of the marking shall be such that the marking is legible without magnification.

10.2 Minimum required marking

The minimum required marking of the pipe is specified in Table 9.

© 1SO 2003 - All rights reserved
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Table 9 O Minimum required marking

Aspects Marking or symbol
Number of this standard EN 15876
Manufacturer's name and/or trade mark Name or code
Nominal outside diameter and e.g.32x29
nominal wall thickness
Pipe dimensions class eg. A
Material PB

Application class combined with design pressure |e.g. Class 2/10 bar
Opacity @ e.g. opaque

Manufacturer's information b

a If declared by the manufacturer.
b For proving traceability the following details shall be given:
a) the production period, year and month, in figures or‘irncode;
b) a name or code for the production site if the manufacturer is
producing at different sites.

NOTE Attention is drawn to the possible need to include CE-marking when required for legislative purposes.
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