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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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The System Standard ISO 15876, of which this document is Part 2, specifies the requirements for a
piping system when made from polybutene (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 ISO 15876 (all parts):

— ISO 15876 (all parts) provides no information as to whether the product may be used without
Testriction i any of the Member States of the EU OT EF T4

— |itshould be noted that, while awaiting the adoption of verifiable European criteria, €xistihg national
regulations concerning the use and/or the characteristics of this product remain in forcg.

Requirements and test methods for material and components, other than/pipes, are specified in
[SO[15876-1 and ISO 15876-3. Characteristics for fitness for purpose (mainly-for joints) are|[covered in
[SO[15876-5.1SO/TS 15876-7 gives guidance for the assessment of conforniity.

Thip document specifies the characteristics of pipes.

At the date of publication of this standard, System Standards for piping systems of other plastics
materials used for the same application include ISO 15874, ISO-15875, ISO 15876, ISO 15877[1S0O 21003
and| SO 22391.

© IS0 2017 - All rights reserved v
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Scope

5 document specifies the characteristics of pipes for polybutene-1 (PB-1) piping.systems i
sed for hot and cold water installations within buildings for the conveyance’of-water whe
nded for human consumption (domestic systems), and for heating systems,’under desigi
temperatures appropriate to the class of application (see ISO 15876-1).

designation polybutene is used together with the abbreviation PB-throughout this docu
5 document covers a range of service conditions (application ‘classes), design pressure
apply.
E1 It is the responsibility of the purchaser or specifier to make the appropriate selections
cts, taking into account their particular requirements @hd any relevant national regulations and
tices or codes.

so specifies the test parameters for the test'methods referred to in this document.

onjunction with the other parts of ISQ.35876, this document is applicable to PB pipes,
to joints with components of PB, other plastics and non-plastics materials intended to
and cold water installations.

applicable to pipes with or writhout (a) barrier layer(s).

E2 Inthe case of plasticspipes provided with a thin barrier layer, e.g. to prevent or greatly ¢
sion of gases and the transmission of light into or through the pipe wall, the design stress requi

Normativereferences

following’documents are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
atedireferences, the latest edition of the referenced document (including any amendmen

ntended to
ther or not
pressures

nent.

s and pipe

ension classes. For values of T, Tmax and Tpa] in excess ofthose in ISO 15876-1, this docyiment does

from these
installation

Fheir joints
be used for

iminish the
Fements are

bir content
pplies. For
[s) applies.

ISO 1133-1, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow rate (MVR)
of thermoplastics — Part 1: Standard method

ISO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of

the

resistance to internal pressure — Part 1: General method

[SO 1167-2, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of

the
ISO
ISO
ISO

resistance to internal pressure — Part 2: Preparation of pipe test pieces
2505, Thermoplastics pipes — Longitudinal reversion — Test method and parameters
3126, Plastics piping systems — Plastics components — Determination of dimensions

7686, Plastics pipes and fittings — Determination of opacity
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ISO 9080, Plastics piping and ducting systems — Determination of the long-term hydrostatic strength of
thermoplastics materials in pipe form by extrapolation

ISO 15876-1:2003, Plastics piping systems for hot and cold water installations — Polybutene (PB) —
Part 1: General

ISO 15876-3, Plastics piping systems for hot and cold water installations — Polybutene (PB) — Part 3:

Fittings

ISO 15876-5, Plastics piping systems for hot and cold water installations — Polybutene (PB) —Part 5:
Fitness for purpose of the system

3 Terms and definitions, symbols and abbreviated terms

For the pui
ISO 15876

ISO and [E
IEC El¢

ISO On

4 Pipe

4.1 Gen
The pipe m

After extru
it develops

'poses of this document, the terms and definitions, symbols and abbreviated. terims give
1 apply.

[ maintain terminological databases for use in standardization at the following addresse

ctropedia: available at http://www.electropedia.org/

line browsing platform: available at http://www.iso.org/obp

material

eral
aterial from which the pipe is made shall comply with ISO 15876-1.

sion or moulding, PB undergoes a crystalline phase transition (usually called ageing) be
its final properties. The minimum required transition time depends on temperature

product ch
phase tra

sition is achieved, irrespective jof transition conditions. For quality control purpo

therefore, fest specimens shall be takenimmediately after processing and be conditioned in accordd
with reconpmendations obtained from‘the compound supplier prior to testing.

The crystalline phase transition issdependent on time and temperature. For guidance a minimum f]

of five day
performed

NOTE y
pressure of
proven repr

Because of]
PB-R plast

'he crystallin€phase transition can be considerably accelerated upon applying higher hydros
pprox. 1 kbar'to 2 kbar. Accelerated ageing at higher pressure can be accepted if test results ca
oducibleand equal to those obtained at atmospheric pressure.

the slow crystallization, transformation and shrinkage which takes places after PB-H
cs-are cooled from the melt, physical testing should be delayed after extrusion or moulg

1%2]

fore
and

hracteristics. The same final materialperformance is obtained once completion of crystallline

ses,
nce

ime

s for PB-H and ong-day for PB-R should be allowed at 23 °C, unless accelerated ageinlg is

atic
h be

and
ling

until this morphological transition is complete.

4.2 Eval

uation of oy pr-curves

The pipe material shall be evaluated in accordance with ISO 9080 or equivalent where internal pressure
tests are made in accordance with ISO 1167-1 and ISO 1167-2 to find the oyp;-values. The oy,p-value
thus determined shall at least be as high as the corresponding values of the reference curves given in
Figure 1 or Figure 2.

NOTE

to 70 °C and 95 °C) individually.

One equivalent way of evaluation is to calculate the o,pr-value for each temperature (e.g. 20 °C, 60 °C

© ISO 2017 - All rights reserved
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The reference curves in Figure 1 in the temperature range of 10 °C to 110 °C for PB-H and in Figure 2 in

the

temperature range of 10 °C to 95 °C for PB-R are derived from the following formulae:

First branch (i.e. the left-hand portion of the lines as shown in Figure 1 and Figure 2)

for PB-H:
125010-lgc 173 892,7
log t =—-430,866 — 7 + 7 + 290,056 9-log ¢ (@8]
for PB-R:
104 096,6-1g 0 145 940,231
log t =-367,8019 - 7 + 7 + 245,536 -log o (2)
Secpnd branch (i. e. the right-hand portion of the lines as shown in Figure 1)
for PB-H:
37262,7-1go0 52 556,48
log t =-129,895 — 7 + 7 + 88,567 35-16g & 3)
To |demonstrate conformance to the reference lines, pipessamples shall be tested af following

tem
fail

Int
refd
ina

Con

restyilts on the graph. At least 975 % of them should lie on or above the reference line.

peratures and at various hoop stresses such that, at each of the temperatures given, at
ire times fall in each of the following time intervals:

temperatures 20 °C; 60 °C to 70 °C; 95 °C;
time intervals 10 hto 100 h, 100 hto 1 000d; 1 000 h to 8 760 h and above 8 760 h.

bsts lasting more than 8 760 h, once failuire is reached at a stress and time at least on o
rence line, any time after that may bée-considered as the failure time. Testing should be
ccordance with ISO 1167-1 and ISO:1167-2.

formance with the referenceylines should be demonstrated by plotting the individual ex

least three

- above the
rarried out

pberimental
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Figure 1 — Reference curves for expected strength of polybutene homopolymer (PB-H)
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Figure 2 — Reference curves for expected strength of polybutene random copolymer (PB-R)

4.3 Influence on water intended for human consumption

The material shall conform to ISO 15876-1.
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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 conformity to
this document. 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

Polybutens
when teste

6 Geon

6.1 Gen

Dimension

pipes that are declared to be opaque shall not transmit more than 0,2 % of visible lilght,

bral

d in accordance with ISO 7686.

jetrical characteristics

5 shall be measured in accordance with ISO 3126.

The maxinpum calculated pipe value, Scalc,max for the applicable class¢f service condition and degign

pressure, p

D, is given in Table 1 and Table 2 for PB-H and PB-R, respéctively.

Table 1 - Scalc‘max'values fOI‘ PB'H

Design pres- Application
sure Class 1 Class 2 Class 4 Class 5
PD
Scalclmax -ValueSa
bar
4 10,9b 10,9b 10,9b 10,9b
9,5 8,4 9,1 7,2
8 7,1 6,3 6,8 5,4
10 5,7 5,0 54 4,3
a  The values are rounded down to the first place of decimals.
b The 20 °C, 10-bar; 50 years, cold water requirement, being higher, determines this value
(see 1SO 15876-1):

© ISO 2017 - All rights reserved
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Table 2 — Scaic,max-values for PB-R

Design pres- Application
sure Class 1 Class 2 Class 4 Class 5
pD
Scalc,max -valuesa
bar
109b 109b 10,8 10,3
8,6 8,5 7,2 6,8
6,4 6,4 5,4 51
10 51 5,0 4,3 4,1
a  The values are rounded down to the first place of decimals.
b The 20 °C, 10 bar, 50 years, cold water requirement, being higher, determines tlis value
(see ISO 15876-1).

E The derivation of Scalc,max 1S provided in Annex A. The method described takes acd

properties of PB under the service conditions of different classes given in ISO 15876=1.

The
of 4
thid
the
val

Tablt

values of outside diameter and/or wall thickness apply to the poélybutene pipe and arj
dditional outside layers. For pipes with barrier layers, the vdlues of outside diamete
kness may apply to the finished product, including the barrjerlayer, provided that the t
outside barrier layer, including any adhesive layer, is <0,4(mm and the design calculatio
es of outside diameter and wall thickness of base pipe {PB) meet the Scaic,max values a
e 1 or Table 2.

Thd
whd

Pip
doc

6.2

6.2

For
Tab

bn different from Tables 3 to 7.

bs with non-circular cross section are permitted if they conform to the requireme
ument.

Dimensions of pipes

1 Outside diameters

the applicable pipe dimension class, the mean outside diameter, der, of a pipe shall
le 3, Table 4, Table 5.or/Table 6, as applicable.

6.2
For
thid
less

For

2 Wall thicknesses and their tolerances

any particdlar class of service condition, design pressure and nominal size, the min,
kness,.€mif, shall be chosen in such a way that the corresponding S series or Sca)c-value is
than\the values of Scalc,max given in Table 1 or Table 2, respectively.

the’ applicable pipe dimension class, the wall thickness of the base pipe or finished piy

ount of the

e exclusive
r and wall
hickness of
h using the
rcording to

manufacturer shall state the dimensions and.tolérances of the base pipe in his docymentation

nts of this

tonform to

fmum wall
equal to or

e (see 6.1),

shall conform to Table 3, Table 4, Table 5 or Table 6, as applicable, in relation to the pipe series S and
Scalc-values, respectively. However, pipes intended to be joined together by fusion shall have a minimum

wal

I thickness of 1,9 mm.

The tolerance on the wall thickness, e, shall conform to Table 7.

©IS
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Table 3 — Pipe dimensions for dimension class A (sizes conform to ISO 4065 and are applicable
for all classes of service conditions)

Dimensions in millimetres

Nominal Nominal | Mean outside diameter Pipe series
size DN/OD | outside s10 | s8 | se3 | ss5 | s4 | s32
diameter Wall thicknesses
dn dem,min dem,max emin and ep
12 12 12,0 12,3 1,32 1,32 1,32 1,32 1,4 1,7
16 16 16 0 16 3 13 13 13 15 18 22
20 20 20,0 20,3 1,3 1,3 1,5 1,9 2,3 2,%]3
25 25 25,0 25,3 1,3 1,5 1,9 2,3 2,8 3,
32 32 32,0 32,3 1,6 1,9 2,4 2,9 3,6 44
40 40 40,0 40,4 1,9 2,4 3,0 3,7 4)5 5,
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 8,1
75 75 75,0 75,7 3,6 4,5 5,6 6,8 8,4 10,8
90 90 90,0 90,9 4,3 5,4 6,7 8,2 10,1 123
110 110 110,0 111,0 53 6,6 8,1 10,0 12,3 1541
125 125 125,0 126,2 6,0 7,4 9,2 11,4 14,0 1711
140 140 140,0 141,3 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
a  non-preferred wall thickness of 1,1 mm is permitted for dimengion dy, = 12.

Table 4 — Pipe dimensions for dimension'class B1 (sizes based on copper pipe sizes and
applicable for all.classes of service conditions)

Dimensions in millimdtres

Nominal |[Nominal | Mean outside diameter Pipe series
size || outside s10 | s8 | se3 | s5 | s4 | s3p
DN/OD |fdiameter Wall thicknesses
dn dem,min dem,max emin and en
10 10 9,9 10,2 1,3 1,3 1,3 1,3 1,3 1,4
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 18 179 18,2 1,3 1,3 1,3 1,6 2,0 2,4
22 22 21,9 22,2 1,3 1,3 1,6 2,0 2,4 3,0
28 29 279 28 13 16 2.0 25 34 3.
35 35 34,9 35,4 1,7 2,0 2,6 3,2 39 4,8

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=948d096ded643b6ed3e8bed21a4cfeaa

ISO 15876-2:2017(E)

Table 5 — Pipe dimensions for dimension class B2 (sizes based on copper pipe sizes and
applicable for all classes of service conditions)

Dimensions in millimetres

Nominal . .
size DN/ 1\_Iom1pal out- Mean outside diameter Wall thicknesses Scalc
oD side diameter emin and ey
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 4,6
34 34 34,08 34,19 3,15 4,9

Talle 6 — Pipe dimensions for dimension class C (non-preferred pipe sizes used for e

heating systems)

Dimensions in

ample for

millimetres

Nominal | Nominal outside . . .
sie DN/OD diameter Mean outside diameter Wallthicknesses Scalc
dn dem,min dem,max emin and ey
12 12 12,0 12,3 2,0 2,5
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 3,5
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 7 — Telerance on wall thicknesses
Dimensions in millimetjres
Minimum wall thickness Tolerancea Minimum wall thickness Tolerance
€min X €min X
> < > <
1,0 2.0 0,3 11,0 12,0 1,3
12,0 13,0 1,4
2,0 3,0 0,4
13,0 14,0 1,5
3,0 4,0 0,5 14,0 15,0 1,6
4,0 5,0 0,6 ! ’ !
5,0 6,0 0,7 15,0 16,0 1,7
16,0 17,0 1,8
6,0 7,0 0,8
70 80 09 17,0 18,0 19
o on 10 18,0 19,0 2,0
9,0 10,0 11 19,0 20,0 2,1
100 110 12 20,0 21,0 2,2
! ! ! 21,0 22,0 2,3
a  The tolerance is expressed in the form +0X mm, where “x” is the value of the tolerance given. The
level of the tolerances conforms to Grade Vin ISO 11922-1.

© IS0 2017 - All rights reserved
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7 Mechanical characteristics

When tested in accordance with the test methods as specified in Table 8 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 produced without the barrier layer(s).

Prior to the delivery, the pipes shall meet the mechanical characteristics.

Table 8 — Mechanical characteristics of pipes

Characteristic | Requirement Test parameters for the individual tests Test method
Resistancp to No failure Hydrostatic Testtemp. Testperiod Numberof | [SO 1167-1/
internd|l during t.he (hoop) stress oC h test pieces ISO1167L
pressurje test period MPa
15,5 20 la 3
15,2 20 22 3
PB-H 6,5 95 22 3
6,2 95 165 3
6,0 95 1000 3
15,3 20 1a 3
15,0 20 22 3
PB-R 5,5 95 22 3
5,2 95 165 3
5,0 95 1000 3
Test parameters for all tests
Sampling procedure b
Type of end cap Type a)
Orientation of testpi€ce Not specified
Type of test Water-in-water
a  In case ¢f dispute, tests shall be done at 20 °C/22/h.
b The sanjpling procedure is not specified..For.guidance, see ISO/TS 15876-7.

8 Physical and chemical characteristics

When testg
the pipe sh

Prior to th

e delivery, the pipes shall meet the physical and chemical characteristics.

d in accordancewith the test methods as specified in Table 9 using the indicated parametflers,
all conform te the requirements given in this table.

10
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Table 9 — Physical and chemical characteristics of pipes

Characteristic Requirement Test parameters Test method
Parameter Value

Longitudinal rever- |<2 % Temperature 110 °C Method B of
sion Duration of exposure ISO 2505

for: e <8 mm 1h (oven test)

8mm<e, <16 mm 2h

Number of test pieces 3
Thermal stability by |No bursting Sampling procedure a ISO 1167-1/
hy 1 Ubtatib l.ll CoourvcT C‘lul ;lls t}lc tcot Elld \.ay Ty IJC a) ISC 1 67'2
tesfing period Orientation Free

Type of test Water-in-air

Hydrostatic (hoop) stress

PB-H 2,4 Mpa

PB-R 1,8 MPab

Test temperature 110 °C

Test period 8760 h

Number of test pieces 1
Melt flow rate MFR/ |30 % maximum |Load 2,X6kg or 5 kgd 1SO 1133-1
MVR (pipe)c difference Test temperature 190 °C

compared to Number of test pieces 3
compound

a | The sampling procedure is free. For guidance, see ISO 15876-7.
b |PB-R samples shall be conditioned at 95 °C/96 h prior to thermal'stability testing.
¢ |Samples for measuring MFR/MVR (melt mass-flow rate / melt;volume-flow rate) of pellets and pipe shall bp taken from
the|same compound and the same batch of material. It is not*allowed to compare pipe or fittings prepared frgm a blend of
batg¢hes with MFR/MVR measured on individual components.
d |In case of dispute, 2,16 kg load shall be used.

9 |Performance requirements
When pipes conforming to this deciment are jointed to each other or to components confforming to

[SO|15876-3, the pipes and thejoints shall conform to ISO 15876-5.

10(Marking

10.1 General requirements

Marking details shall be printed or formed directly on the pipe no less than once per metrfe in such a
way that aftér storage, handling and installation (e.g. in accordance with CEN/TR 12108[11]), legibility
is mjaintained.

NO1E The manufacturer is not responsible for marking being jllegible, due to actions such hs painting,
scratching, covering of the components or by use of detergent, etc. on the components unless agreed or specified
by the manufacturer.

Marking shall not initiate cracks or other types of defects which adversely influence the performance of
the pipe.

If printing is used, the colouring of the printed information shall differ clearly from the basic colouring
of the pipe.

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

© IS0 2017 - All rights reserved 11
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10.2 Minimum required marking

The minimum required marking of the pipe is specified in Table 10.

Table 10 — Minimum required marking

Aspects Marking or symbol
Number of this document e.g. ISO 15876
Manufacturer’s name and/or trade mark Name or code
Nominal cutside diameter and eg 32x29

nominal wall thickness

Pipe dimensions class e.g. A

Material PB-H or PB-R
Application class combined with design pressure e.g. Class 2/10 bar
Opacitya e.g. opaque
Manufacturer’s information b

a  Ifdeclared by the manufacturer.
b For proving traceability, the following details shall be given:
— the production period, year and month, in figures or in code;

— a name or code for the production site if the manufacturer is producing at
different sites.
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A.1

Derivation of Scalc,max

General
=enera:

Annex A
(normative)

ISO 15876-2:2017(E)

o
wal

ISO

A.7 Design stress

The

For

and|

seryice coefficients given in Table A.1.

The

Table A.1 — Overall service (design) coefficients

Annex details the principles regarding the calculation of Scajc,max-values and, henege; of minimum
thicknesses, emin, of pipes relative to the classes of service conditions (applicationl €lassg¢s) given in
15876-1 and the applicable design pressure, pp.

design stress, op, for a particular class of service conditions (application class) is calcylated from
mula (1) or Formula (2) and Formula (3) (see 4.2) using Miner’sirtle in accordance with{ISO 13760
taking into account the applicable class requirements given jn ‘©f ISO 15876-1:2003, Table 1 and the

Temperature Overall service (design) coefficient
°C PB<H PB-R
Tp 1,5 1,5
Thmax 1,3 1,3
Tmal 1,0 1,0
Teold 1,25 1,25

Table A.2 — Design stress

D
>
N

resulting design stress,op/has been calculated relative to each class and is given in Tab

Design stressa

op
Application class MPa

PB-H PB-R

1 5,72 5,16

2 5,04 512

4 5,46 4,33

5 4,30 4,13
20°Cfor 50y 10,91 10,92

the nearest 0,01 MPa).

a  Values given are rounded down to the second place of decimals (i.e.

A.3 Derivation of maximum value of Scai¢c (Scalc,max)

Scalc,max is the smaller value of

© IS0 2017 - All rights reserved
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