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Foreword

Development of the East African Standards has been necessitated by the need for harmonizing
requirements governing quality of products and services in East Africa. It is envisaged that through
harmonized standardization, trade barriers which are encountered when goods and services are
exchanged within the Community will be removed.

In order to meet the above objectives, the EAC Partner States have enacted an East African
Standardization, Quality Assurance, Metrology and Test Act, 2006 (EAC SQMT Act; 2006) to make
provisions for ensuring standardization, quality assurance, metrology and testing of products
produced or originating in a third country and traded in the Community in order tofacilitate industrial
development and trade as well as helping to protect the health and safety. of society and the
environment in the Community.

East African Standards are formulated in accordance with the procedures.established by the East
African Standards Committee. The East African Standards Committee S established under the
provisions of Article 4 of the EAC SQMT Act, 2006. The Committee is’composed of representatives of
the National Standards Bodies in Partner States, together with the representatives from the private
sectors and consumer organizations. Draft East African Standards, are circulated to stakeholders
through the National Standards Bodies in the Partner States. The)comments received are discussed
and incorporated before finalization of standards, in accordance with the procedures of the
Community.

Article 15(1) of the EAC SQMT Act, 2006 provides that “Within six months of the declaration of an
East African Standard, the Partner States shall adopt, without deviation from the approved text of the
standard, the East African Standard as a national_standard and withdraw any existing national
standard with similar scope and purpose”.

East African Standards are subject to review, to(keep pace with technological advances. Users of the
East African Standards are therefore expected to ensure that they always have the latest versions of
the standards they are implementing.
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Introduction

In the preparation of this East African Standard, the following source was consulted extensively:

ISO 10508:2006, Plastics piping systems for hot and cold water installations — Guidance for
classification and design

Assistance derived from this source and others inadvertently not mentioned is hereby acknowledged.
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INTERNATIONAL ISO
STANDARD 10508

Second edition
2006-03-15

Plastics piping systems for hot and cold
water installations =~ Guidance for
classification and-design

Systémes de canalisations en plastique destinés aux installations d'eau
chaude et froide — Lignes directrices pour la classification et la
conception

e Reference number
= — 1ISO 10508:2006(E)
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PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed«but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secrétariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the ‘PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.
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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 outsthrough 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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies ,for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

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

ISO 10508 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves for the
transport of fluids, Subcommittee SC 2, Plastics pipes and fittings for water supplies.

This second edition cancels and replaces the first edition (ISO 10508:1995), which has been technically

revised. In particular, Clauses 6 to 10 have been deleted,"and all product testing and fitness-for-purpose
requirements have been referenced to the relevant productior system standards.

iv © I1SO 2006 — All rights reserved
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Introduction

This International Standard gives guidance for the classification and design of plastics piping systems for hot
and cold water installations

Performance requirements are specified in the relevant product or systems standards.

A list of current product or systems standards is given in Annex B.

© 1SO 2006 — All rights reserved






INTERNATIONAL STANDARD ISO 10508:2006(E)

Plastics piping systems for hot and cold water installations —
Guidance for classification and design

1 Scope

This International Standard gives guidance for the classification and design of hot and cold water pressure
systems which use plastics pipes and plastics or metal fittings.

It establishes a classification system for common service conditions for pressurized hot and cold water
systems. It gives a basis for evaluation and design of thermoplastics pipes and fittings in relation to the system
performance requirements.

It applies to plastics piping systems used to carry water

a) in distribution systems of hot and cold water, including potable water, and

b) in transportation systems of hot water for heating,

under design pressures up to at least 10 bar 1) at 20°C and up to 10 bar at temperatures according to the
class of application (see Table 1).

For values of Tp, T,5x @nd T,,,, in excess of these-in Table 1, this International Standard is not applicable.

ax

Acceptance of any pipe(s) and/or fitting(s)(made from a specific grade of material is subject to the relevant
product or systems standard and the requirements detailed there.

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 7686, Plastics pipes-and fittings — Determination of opacity

ISO 9080, Plastics piping and ducting systems — Determination of the long-term hydrostatic strength of
thermoplastics matefials in pipe form by extrapolation

ISO 12162, Thermoplastics materials for pipes and fittings for pressure applications — Classification and
designation =Overall service (design) coefficient

ISO 13760, ‘Plastics pipes for the conveyance of fluids under pressure — Miner’s rule — Calculation method
for cumulative damage

1) 1 bar=0,1 MPa =105 Pa; 1 MPa = 1 N/mm2,

© 1SO 2006 — All rights reserved 1



ISO 10508:2006(E)

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

design temperature

Ip

temperature or a combination of temperatures of the conveyed water related to the circumstances for which
the system has been designed

3.2

maximum design temperature
Tmax . . .
highest design temperature, Ty, occurring for short periods only

3.3
malfunction temperature

Tmal

highest temperature that can be reached when the control limits are exceeded
NOTE This can occur up to a total of 100 h over a period of 50 years.

3.4
cold water temperature

Tcold
temperature of conveyed cold water of up to approximately 25 °C

NOTE For design purposes, 20 °C is used.

35
design pressure

Pp
highest pressure related to the circumstances for which the system has been designed

3.6

treated water for heating installations

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

4 Classification of service conditions

The performance requirements“are-formulated for five different classes and are shown in Table 1. Each class
relates to a field of application and for a design period of 50 years. The derivation of the temperature-time
profiles is given in Annex A.(These applications are given as guidance and are not requirements. In countries
with extreme weather conditions other classes may be preferred.

For applications not given in Table 1, the choice of the proper classification shall be agreed by the parties
concerned.

All materials coming‘into contact with water intended for human consumption, up to a temperature of 80 °C
shall not present.any health risk.

All systems of‘components for use and in contact with potable water shall meet the water quality and health
regulations operating in the country of use.

2 © I1SO 2006 — All rights reserved
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Table 1 — Classification of service conditions

i . TD Tmax Tmal
Ap"’:'l'a":;m" Time 2 Time Time Typical field of application
°C years °C years °C h
1b 60 49 80 1 95 100 Hot water supply (60:°C)
2b 70 49 80 1 95 100 Hot water supply (70::C)
20 0,5
3¢ 30 20 50 4,5 65 100 Low-temperature under-floor heating
40 25
20 2,5
4 40 20 70 25 100 100 UnQer—ﬂoor heating and low-temperature
radiators
60 25
20 14
5 60 25 90 1 100 100 High temperature radiators
80 10
NOTE This International Standard is only applicable to sealed systems which do not have values of 7, 7, .. and T, in excess of
those stated for class 5.
@  Where 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, 80 °C for 10 years, 90 °C for 1 year and 100 °C for
100 h).
b Depending upon international, national or local regulations.
¢ Only allowed when the malfunction temperature cannot rise above 65 °C.

All systems which satisfy the conditions specified in Table 1 for one of the five classes shall also be suitable
for the transportation of cold water for a period of 50 years at a temperature of 20 °C and a design pressure of
10 bar. This shall be demonstrated by, using the standard extrapolation method specified in 1SO 9080, or
another appropriate extrapolation method.

When the specified service life.is-less than 50 years, all the times given in Table 1 shall be reduced by a
proportionate amount, except forthe time for malfunction, which shall remain at 100 h.

All heating installations should only use water or treated water as the transfer fluid. When considering
problems of material compatibility such as oxygen permeation, advice should be sought from the
manufacturer.

The thermal stability«of the material used for the pipes or fittings shall conform to the requirements of the
relevant product standard, for the intended application.

When the pipes are stated to be opaque they shall meet the minimum recommended requirement given in
ISO 7686 or the relevant product standard.

Not all plastics formulations allow for extended outside storage of pipes or fittings. The user shall contact the
manufacturer of the pipe or fitting before considering long-term external storage.

Plastics pipes and plastics fittings shall only be directly connected to a heat-generating source when
recommended by the pipes or fittings manufacturer.

© 1SO 2006 — All rights reserved 3
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5 Design

5.1 Classification

The appropriate class from Table 1 shall be selected for each intended application.

The maximum allowable stress to a design period of 50 years shall be calculated using the stress values
taken from the reference curves in the relevant product standards and applying Miner's Rule-according to
ISO 13760 with the appropriate overall service (design) coefficients given in the relevant product'standard.

In the absence of reference curves the maximum allowable stress shall be calculated®using stress values

obtained by an evaluation according to the extrapolation method according to ISO 9080“and using the same
method as described above.

5.2 Dimensions

Calculate
o )
Pp

and
il 2)
P1

where

o is the design stress of the particular class;
pp s the design pressure.

oy is the design stress [incorporating an“overall service (design) coefficient for the material used
according to 1ISO 12162] at 20 °C relative to a design period of 50 years;

pq s the design pressure at 20 °C.

The lower value shall then be used to determine the minimum design wall thickness by solving the following
equation:

o d-e

2 - 3

b 2 3)
where

2 is taken from Equation (1) or (2);

p

d is the neminal outside diameter;

e is thesminimum design wall thickness.

4 © I1SO 2006 — All rights reserved



Derivation of temperature-time profiles

A.1 Data for profiles

Annex A

(informative)

ISO 10508:2006(E)

For the construction of temperature-time profiles, use has been made of data“from Austria, France and
Germany. Using DIN 4702 [], the radiator inlet temperatures as a semi-empirical function of the outside

temperature was determined to give temperature-time profiles with many components.

As an example for Bremerhaven, Germany, according to DIN 4710 [2], thesdata in Table A.1 was generated.

Table A.1 — Data for Bremerhaven

Temperature Hours per year Percentage of total time
T
°C (30-year average)
80 to 90 148 1,7
70 to 80 10158 13,2
60 to 70 1-955 22,3
50 to 60 1517 17,3
40 to 50 1687 19,2
30 to 40 1283 14,6
20t0 30 646 7.4
<20 373 4,3

Less severe conditions were recorded in other cities, for example, in Essen, Frankfurt am Main, Berlin and
Munich, Germany, Besse, Cherbourg and Abbeville, France, and Vienna, Austria.

To make a more practical‘temperature-time profile, fractions have been combined as follows:

a)

b)

© 1SO 2006 — All rights reserved

Figures are rounded, as appropriate.

Hours given for a-temperature range (decade) are all taken as if obtained at the highest temperature.

When adding{ astemperature decade to a higher temperature decade (for example, the hours at 60 °C to
70 °C to the hours at 70 °C to 80 °C), the time is reduced by a factor of 2,5. When transferred to a lower
decade the_time is multiplied by the same factor. This follows the procedures given in 1ISO 9080 and
DIN 16887)[3l.

Thelconversion factor is taken as 2,5 but can normally range from 2,5 to 3,0. Taking the factor as 2,5
results in a more severe temperature-time profile.

Malfunction time is not considered as part of the temperature-time profile but is included in the application
of Miner’s rule.
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A.2 Example
As an illustration, the data given for Bremerhaven in Table A.1 are used.
1,7 % at 90 °C is rounded up to 2 %.

In order to obtain a rounded figure of 20 % at 80 °C of the 22,3 % at 70°C, 15 % is divided by.2;56 (which
gives 6 %) and added to 13,2 % at 80 °C, giving a total of 19,2 %, which is then rounded up to 20 %.

Of the 7,3 % remaining at 70 °C, this is multiplied by 2,5 (which gives 18 %) and added to the' 17,3 % at 60 °C,
giving a total of 35 %.

The 19,2 % at 50 °C is divided by 2,5 (which gives 8 %) and added to 35 % at 60 °C_to"give a total of 43 %,
which is then rounded up to 50 %.

The resulting temperature-time profile is as follows:

0°C: 2%
80°C: 20%
60 °C: 50 %

The profile can be determined similarly for lower temperatures and/or different combinations of temperature
decades.

6 © I1SO 2006 — All rights reserved



ISO 10508:2006(E)

Annex B
(informative)

Product standards for plastics piping systems for hot and
cold water installations

NOTE In the future, new International Standards for hot and cold water installations currently under development
could be added to the following list.

ISO 15874-1, Plastics piping systems for hot and cold water installations— Polypropylene (PP)—
Part 1: General

ISO 15874-2, Plastics piping systems for hot and cold water installations — Polypropylene (PP)—
Part 2: Pipes

ISO 15874-3, Plastics piping systems for hot and cold water_installations — Polypropylene (PP)—
Part 3: Fittings

ISO 15874-5, Plastics piping systems for hot and cold (water installations — Polypropylene (PP)—
Part 5: Fitness for purpose of the system

ISO 15875-1, Plastics piping systems for hot and cold*water installations — Crosslinked polyethylene
(PE-X) — Part 1: General

ISO 15875-2, Plastics piping systems for hot and) cold water installations — Crosslinked polyethylene
(PE-X) — Part 2: Pipes

ISO 15875-3, Plastics piping systems forhot and cold water installations — Crosslinked polyethylene
(PE-X) — Part 3: Fittings

ISO 15875-5, Plastics piping systems “for hot and cold water installations — Crosslinked polyethylene
(PE-X) — Part 5: Fitness for purpose of the system

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

ISO 15876-2, Plastics piping,“systems for hot and cold water installations — Polybutylene (PB)—
Part 2: Pipes

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

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

ISO 15877-1, Rlastics piping systems for hot and cold water installations — Chlorinated poly(vinyl chloride
(PVC-C) — Part 1: General

ISO 158%7-2, Plastics piping systems for hot and cold water installations — Chlorinated poly(vinyl chloride
(PVC-C)y— Part 2: Pipes

ISO15877-3, Plastics piping systems for hot and cold water installations — Chlorinated poly(vinyl chloride
(RVC-C) — Part 3: Fittings

© 1SO 2006 — All rights reserved 7
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ISO 15877-5, Plastics piping systems for hot and cold water installations — Chlorinated poly(vinyl chloride
(PVC-C) — Part 5: Fitness for purpose of the system

ISO 22391-1, Plastics piping systems for hot and cold water installations — Polyethylene of raised
temperature resistance (PE-RT) — Part 1: General 2)

ISO 22391-2, Plastics piping systems for hot and cold water installations — Polyethyleneof raised
temperature resistance (PE-RT) — Part 2: Pipes 2)

ISO 22391-3, Plastics piping systems for hot and cold water installations — Polyethylene of raised
temperature resistance (PE-RT) — Part 3: Fittings 2)

ISO 22391-5, Plastics piping systems for hot and cold water installations — Polyethylene of raised
temperature resistance (PE-RT) — Part 5: Fitness for purpose of the system 2)

2) To'be published.

8 © I1SO 2006 — All rights reserved
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