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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=48508a38b9f2d74ae6706b603c64f5c5

ISO 15876-1:2003(E)

Contents

FOrBWOIA. . v
T Lo o 18 o3 (o T o TS UTTTT Vi
S Tl o PP PR PT PP POPPPPPP 1
A \\[o 14 0 - R A VAR €Y =T (=Y a Lot YRR 1
3 Terms and de finitions _symbaols and abb reviated terms i
200 R =T o ES3= T o I (Y T 1 (e P 1
3.1.1 Geopmetrical terms and defiNitiONS............uuuuiiiiiiiiiiiiiiii e rrererrrrrrrereesrnnnd 1
3.1.2 Terms and definitions related to service CONAItioNS..........ccccccciiiiiiiiiiiiiiii ek 3
3.1.3 Terms and definitions related to material CharacteriStiCS..........cccccviiiuiniiiiiiiiiiiiniieieeiere e e 4
K 1 1] 1 T PP PPPOUPRPPRPTEAL SO 4
TG T Y o] o | S\VZT= 10T o N () 1 41T PPPPPPPPPPRPPPRPRPPIN. (o, e SURRRRRRRPIR 5
4  Classification of service condition S.......ccccccvvviviiiiiiiiiiiieiiieieieeeeeeeeeeeeeeeeeeeeeeeee e Y 5
I |V = L= 11 P NP 6
TN R 1= 1T | R S5 S 6
5.2  Influgnce on water intended for human consuMpPLion ..........cccoveveee e M 6
R T O oYL= =1 115 1o o 1 7
5.4  Replocessable MAaterial ............uueviieiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeee e e ettt ettt e e e e e e e e e e e e e e e e e e e e e aaanaens 7
21T o][ToTe =T o N | R o SO OTPRP 8

iv © 1SO 2003 - All rights reserved


https://standardsiso.com/api/?name=48508a38b9f2d74ae6706b603c64f5c5

ISO 15876-1:2003(E)

Foreword

This document (EN ISO 15876-1:2003) 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".

NOTE This standard was submitted for CEN enquiry as prEN 12319-1:1996.

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.

This stimmnmmmmmmmed
applicagon. There are a number of such System Standards.

System|Standards are based on the results of the work undertaken in ISO/TC 138 "Plastics pipes, fittings and
valves fpr the transport of fluids", which is a Technical Committee of the International Organisation for
Standatdization (ISO).

They arp supported by separate standards on test methods to which references aremiade throughout the System
Standard.

The System Standards are consistent with general standards on functional requifements and recommended
practicgs for installation.

EN 1S0O|15876 consists of the following Parts 1) under the general title®Plastics piping systems for hot and cold
water installations — Polybutylene (PB)

— | Part 1: General (the present standard)

— | Part 2: Pipes

— | Part 3: Fittings

— | Part 5: Fitness for purpose of the system

— | Part 7: Guidance for the assessment of conformity (CEN ISO/TS 15876-7).
This PaJt 1 of EN ISO 15876 includes a Bibliography.

At the diate of publication of this standard, System Standards for piping systems of other plastics materjals used for
the same application are the following:

EN ISOQ 15874, Plastics~ piping systems for hot and cold water installations [ Polypropylene (PP)
(1ISO 19874:2003)

EN 1SQ 15875, Plastics piping systems for hot and cold water installations O Crosslinked polyethylene (PE-X)
(ISO 15875:2003)

EN 1SO|1587¢, Plastics piping systems for hot and cold water installations [J Chlorinated poly(vinyl chforide) (PVC-
C) (IS0 15877:2003)

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, 2005.

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.

1) This System Standard does not incorporate a Part 4 Ancillary equipment or a Part 6 Guidance for installation. For ancillary
equipment separate standards can apply. A guidance for installation for plastics piping systems made from different materials,
intended to be used for hot and cold water installations, is covered by ENV 12108 (1],
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Introduction

The System Standard, of which this is Part 1, 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 EN 1SO 15876:

— This standard provides no information as to whether the product may be used without restriction in any of the
Member States of the EU or EFTA,;

— It should be noted that, while awaiting the adoption of verifiable European criteria, existing national requlations
concerning the use and/or the characteristics of this product remain in force.

Requirements and test methods for components of the piping systems, are specified in Part.2 and Part 3 of
EN ISO 15876:2003. Characteristics for fithess for purpose (mainly for joints) are covered in Part 5. Part 7
(CEN ISO/TS 15876-7) gives guidance for the assessment of conformity.

This Part off EN ISO 15876 specifies the general aspects of the plastics piping system):

vi © 1SO 2003 - All rights reserved
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1 Scope

This Part of EN ISO 15876 specifies the general aspects of polybutylene (PB) 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 according to
the class of application (see Table 1).

This standard covers a range of service conditions (application classes) and design pressure and pipe dimension
classes. For values of Tp, T4 @and T, in excess of those in Table 1, this standard does not apply.

NOTE It is the responsibility of the purchaser or specifier to make the appropriate selections from these aspects, taking into account their
particuldr requirements and any relevant national regulations and installation practices or codes.

It also [specifies the test parameters for the test methods referred to in this standard.

In conjunction with the other Parts of EN ISO 15876 (see Foreword) it is applicable to PB pipes; fittings, their joints
and toljoints with components of other plastics and non-plastics materials intended to be used for hot jand cold
water installations.

2 ormative references

This Standard incorporates by dated or undated reference, provisions from other publications. These hormative
references are cited at the appropriate places in the text and the publieations are listed hereafter. For|dated
refereIces, subsequent amendments to or revisions of any of thes€ publications apply to this Standand only when
incorpgrated in it by amendment or revision. For undated references the latest edition of the publicatign referred to
applie$ (including amendments).

EN ISQ 15876-2:2003, Plastics piping system for hot anel>cold water installations — Polybutylene (PB) O Part 2:
Pipes [ISO 15876-2:2003)

EN ISQ 15876-3:2003, Plastics piping system for.hot and cold water installations — Polybutylene ((PB) O Part 3:
Fittings (1SO 15876-3:2003)

ISO 472:1999, Plastics O Vocabulary

ISO 1043-1:2001, Plastics 1 Symbels and abbreviated terms 0O Part1: Basic polymers and| their special
charagteristics

3 Terms and definitions, symbols and abbreviated terms
For the purposes of this/standard, the following terms and definitions, symbols and abbreviated terms|apply.
3.1 |Terms and/definitions

In addjtion to-the terms and definitions given below, the terms and definitions given in ISO 472:1999 gnd
ISO 1Q43-1:2001 apply.

3.1.1 Geometrical terms and definitions
3.1.1.1 Nominal size

3.111.1

nominal size (DN)

numerical designation of the size of a component, which is a convenient round number, approximately equal to the
manufacturing dimensions, in millimetres (mm)

3.1.1.1.2
nominal size (DN/OD)
nominal size, related to outside diameter

© ISO 2003 — All rights reserved 1
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3.1.1.2

nominal outside diameter

(dn)

specified diameter, in millimetres, assigned to a nominal size DN/OD

3.1.13

outside diameter (at any point)

(dg)

measured outside diameter through the cross section at any point of a pipe or spigot end of a fitting, rounded up to

the nearest

3.1.14

mean outsigledianeter

measured |
by 1t (= 3,14

3.1.15
minimum m

0,1 mm

(Tem)
bngth of the outer circumference of a pipe or spigot end of a fitting in any cross section divided
2) rounded up to the nearest 0,1 mm

ean outside diameter  (dgry min)

minimum value of the mean outside diameter as specified for a given nominal size

3.1.1.6

maximum nfiean outside diameter

maximum

3.1.1.7

mean insid¢ diameter of socket

arithmetical
length

3.1.1.8

a,

( em,max)
alue of the mean outside diameter as specified for a given nominal size

(Gsm)
mean of two measured inside diameters perpendicular to.each other at the midpoint of the sog

out-of-rounginess (ovality)

difference b
same cross
inside diam
3.1.19

nominal waj

numerical d
in millimetrg

3.1.1.10
wall thickne
measured

3.1.1.11
minimum w
minimum wj

etween the measured maximum outside diameter and the measured minimum outside diametg
-sectional plane of a pipe or spigot end of.afitting, or the difference between the measured maj
pter and the measured minimum insiderdiameter in the same cross-sectional plane of a socket

| thickness (e,)
esignation of the wall thickness'of a component, approximately equal to the manufacturing dim
s (mm)

ss (at any point) c(€)
vall thickness at.any point around the circumference of a component, rounded up to the neares

all thickness (at any point) — (emin)
bl thickness at any point around the circumference of a component, as specified

ket

rin the
Kimum

ension,

0,1 mm

3.1.1.12

maximum wall thickness (at any point)

(Emax)

maximum wall thickness at any point around the circumference of a component, as specified

3.1.1.13
tolerance

permitted variation of the specified value of a quantity expressed as the difference between the permitted maximum
and permitted minimum value

3.1.1.14
pipe series

(S)

dimensionless number for pipe designation and conforming to 1SO 4065 [2]

NOTE

According to EN ISO 15876 the pipe series S is used as a means for selecting pipe sizes for practical purposes (see

EN ISO 15876-2:2003).

2
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3.1.1.15
calculated pipe value (S.yc)
value for a specific pipe calculated according to the following equation rounded up to the nearest 0,1 mm

— dn - 6n
Scalc - 26‘n
where:
d, is the nominal outside diameter, in millimetres;
€, is the nominal wall thickness, expressed in millimetres

3.1.2 Terms and definitions related to service conditions

3.1.2.1
design pfessure (pp)
highest gressure related to the circumstances for which the system has been designed and is intended {o be used

NOTE The design pressure, pp, is equal to the maximum design pressure, MDP, as specified in-EN/806-1 [3].

3.1.2.2
hydrostafic stress (0)
stress, expressed in megapascals, induced in the wall of a pipe when a‘pressure is applied using water ps a
medium.|lt is calculated using the following approximate equation:

o=bx (dem - €min)
2€nin
where:
p is the applied pressure, in megapascals;
dom| is the mean outside diameter of the pipe, in millimetres;
€ninl 1S the minimum wall thickness, in_millimetres
3.1.23

design tgmperature (Tp)
temperature or a combination oftemperatures of the conveyed water dependent on the service conditiops for which
the system has been designed

3124
maximum design temperature (T4,
highest

3.1.2.6
cold water temperature (T q)
temperature of conveyed cold water of up to approximately 25 °C

NOTE For design purposes 20 °C is used.

3.1.2.7
treated water for heating installations
water, intended for heating installations, which contains additives which have no detrimental effect on the system

© ISO 2003 — All rights reserved 3
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3.1.3 Terms and definitions related to material characteristics

3.13.1

lower confidence limit  (LCL)
gquantity, expressed in megapascals (MPa), which can be considered as a material property, representing the

97,5 % lower confidence limit of the predicted average long-term hydrostatic strength at the given temperature, T,
and time, t

3.1.3.2

design stress (op)
allowable stress, in megapascals (MPa) in the pipe material, opp, or in the plastics fitting material, oy, for a given

application

or service condition, respectively

NOTE S

3.1.3.3
overall ser
overall cod
properties

3.1.34
own repro
material pr
fittings, tha
manufactu
specificatiq
3.1.4
pipes with
plastics pif
transmissi
polymer (H
3.2 Sy

C

=

=
3

Q

em,min

Q

em,max

2

&
3

e

€

ee also Annex A of EN ISO 15876-2:2003.

Vice (design) coefficient  (C)
fficient with a value greater than one, which takes into consideration service conditions as well
pf the components of a piping system other than those represented in the lower-caonfidence lim

essable material
epared from rejected unused pipes and fittings, including trimmings from.the production of pipe
t will be reprocessed in a manufacturer's plant after having been previously processed by the s
Fer by a process such as moulding or extrusion and for which thé.complete formulation or mate
n is known

barrier layer

es provided with a thin barrier layer, e.g. to preventer greatly diminish the diffusion of gases a
bn of light through the pipe wall and where the design stress requirements are totally met by thg
B)

nbols
overall service (design) coefficient
outside diameter (at any point)
mean outside diameter
minimum mean outsjde diameter
maximum mean_outside diameter
nominal outside) diameter
mean inside diameter of socket

wall.thickness at any point

max

as
t, LCL

s and
ame
rial

hd the
base

maximum wall thickness at any point

€min

en
p

Pp
S

calc

S

calc,max

T

Tcold

minimum wall thickness at any point
nominal wall thickness

internal hydrostatic pressure

design pressure

calculated pipe value

maximum calculated pipe value
temperature

cold water temperature
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design temperature
malfunction temperature
maximum design temperature
time

hydrostatic stress

design stress at 20 °C

dacian-ctracc

ISO 15876-1:2003(E)

33 A

DN/OD
LCL
MDP
PB

4 Cla

TCSIgTITStre oS

design stress of plastics fitting material

design stress of plastics pipe material

hydrostatic stress values of plastics fitting material
hydrostatic stress values of plastics pipe material
lower confidence limit of long-term hydrostatic strength
pbreviated terms

nominal size

nominal size, outside diameter related

lower confidence limit

maximum design pressure

polybutylene

pipe series

ssification of service conditions

The performance requirements for piping.systems conforming to EN ISO 15876 are specified for four different

applicatig

NOTE 1
ISO 10508
ISO 10508

For any &
concerng
as applic

n classes and shown in Table 1.

[4] does not apply to ENNSO 15876.

Able.

Each class is related to a typicalTield of application and for a design period of 50 years. The classification is taken from
[4]. The fields of application‘are given as a guideline and are not obligatory. Class 3 (low temperature underfloor heating) given in

\pplication the-Selection of the applicable class conforming to Table 1 shall be agreed by the pdrties
d. Each application class shall be combined with a design pressure, pp, of 4 bar 2), 6 bar, 8 baf or 10 bar,

2) 1bar=10° N/m”=0,1 MPa
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Table 1 O Classification of service conditions

Application Design Time @ Tmax Time Trmal Time Typical field of
class temperature, | at Tp at Tpax at Tq application
o
°C years °C years °C h
12 60 49 80 1 95 100 Hot water supply (60 °C)
22 70 49 80 1 95 100 Hot water supply (70 °C)
20 2,5
Followed by
4b 40 20 270 25 100 100 Underfloor heati_ng and low
temperature tadiatdrs
Followed by
60 25
Followed by (see next Followed by (see
column) next column)
20 14
Followed by
5D 60 | 25 90 1 100 100 High temperature
radiators
Followed by
80 ‘ 10
Followed by (see next Followed by (see
column) next column)
& A country may select either class 1 or class 2 to.conform to its national regulations.
b Wherg more than one design temperature-appears for any class, the times should be aggregated (e.g. the
design temperature profile for 50 years for class 5 is: 20 °C for 14 years followed by 60 °C for 25 years, 8D °C for
10 years, 90 °C for 1 year and 100 °C fortl00 h).
NOTE Fpr values of Tp, Tmax and Ty in‘excess of those in this table, this standard does not apply.

All systems
for a period
All heating

NOTE2 T
such as oxyg§g

which satisfy the conditions specified in Table 1 shall also be suitable for the conveyance of cq

of 50 years at a temperature of 20 °C and a design pressure of 10 bar.

nstallations shalllonly use water or treated water as the transfer fluid.

e manufacturer of plastics pipes and fittings should give guidance on the type of treatment required and on aspects of

n permeationy

5 Mate

ial

Id water

application

51

General

The material from which the pipes and fittings are made shall be polybutylene which shall conform to
EN ISO 15876-2:2003 and EN ISO 15876-3:2003, as applicable.

5.2

Influence on water intended for human consumption

All plastics and non-plastics materials for components of the piping system, when in permanent or temporary
contact with water which is intended for human consumption, shall not adversely affect the quality of the drinking

water.
NOTE

under preparation.

European standards on test methods for the assessment of migration, odour and flavour and for microbiological assessment are
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