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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING —
Part 8-1: Heat release — General guidance

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpr. ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p.nmo =
international co-operation on all questions concerning standardization in the electrical and electronic .’elds To
this end and in addition to other activities, IEC publishes International Standards, Technica’ Sg =cific *tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. { tc a. “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove:nmenta, and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC cllaborates closely
with the International Organization for Standardization (ISO) in accordance with canai.i2t's determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near':* as ~o-sible, an international
consensus of opinion on the relevant subjects since each technical comn.tiee | as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! us2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to €.s == that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the~way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National “om nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic~al «nd regional publications. Any divergence
between any IEC Publication and the corresponding natioial or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior ~acies.

All users should ensure that they have the lafe_* ¢ dition of this publication.

No liability shall attach to IEC or its'dire ‘t~rs,  employees, servants or agents including individual experts and
members of its technical committees a>d 1.7 "National Committees for any personal injury, property damage or
other damage of any nature whats eve: whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the punlica ion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Mor atiy e references cited in this publication. Use of the referenced publications is
indispensable for the cori. =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International Sta~dard I2C 60695-8-1 has been prepared by IEC technical committee 89: Fire
hazard testing.

This thi.d edition cancels and replaces the second edition published in 2008. This edition
co.stitute s a technical revision.

Thicedition includes the following significant technical changes with respect to the previous
ecition:

a)
b)
c)
d)
e)

f)

a modified Introduction;

reference to IEC 60695-1-12;

updated normative references;

revised terms and definitions;

new text in 4.2.2, 4.2.3, 6.1 and 6.4, including several mandatory statements;
mandatory statements in a new Subclause 6.5.
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The text of this standard is based on the following documents:

FDIS Report on voting
89/1342/FDIS 89/1348/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

It has the status of a basic safety publication in accordance with IEC Guide 104 and
ISO/IEC Guide 51.

This standard is to be used in conjunction with IEC 60695-8-2.

A list of all the parts in the IEC 60695 series, under the general title Fire hazard testing, can
be found on the IEC website.

IEC 60695-8 consists of the following parts:

Part 8-1: Heat release — General guidance
Part 8-2: Heat release — Summary of test methods

The committee has decided that the contents of this.puklication will remain unchanged until
the stability date indicated on the IEC website under "i.**p://webstore.iec.ch” in the data
related to the specific publication. At this date, the puvr'ica.ion will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

In the design of any electrotechnical product, the risk of fire and the potential hazards
associated with fire need to be considered. In this respect the objective of component, circuit
and equipment design as well as the choice of materials is to reduce the risk of fire to a
tolerable level even in the event of reasonably foreseeable (mis)use, malfunction or failure.
IEC 60695-1-10 [1]1 provides guidance on how this is to be accomplished.

Fires involving electrotechnical products can be initiated from external non-electrical sources.
Considerations of this nature are dealt with in an overall risk assessment.

The aim of the IEC 60695 series of standards is to save lives and property by reducing the
number of fires or reducing the consequences of the fire. This can be accomplished by:

e trying to prevent ignition caused by an electrically energised component pa t.a. d, . the
event of ignition, to confine any resulting fire within the bounds of the encic-ure of the
electrotechnical product;

e trying to minimise flame spread beyond the product’s enclosure anu“t¢ minimise the
harmful effects of fire effluents including heat, smoke, and toxic or cc.rosiv2 combustion
products.

Fires are responsible for creating hazards to life and property as a i1 >s1.t of the generation of
heat (thermal hazard), toxic and/or corrosive compounds .anc obscuration of vision due to
smoke. Fire risk increases as the heat released increases, poo<in'vleading to a flash-over fire.

One of the most important measurements in fire tecting is th2 measurement of heat release,
and it is used as an important factor in the determina.ion >f fire hazard; it is also used as one
of the parameters in fire safety engineering calculz.aons.

The measurement and use of heat release data, together with other fire test data, can be
used to reduce the likelihood of (or the efeciz of) fire, even in the event of reasonably
foreseeable (mis)use, malfunction or fai'uro ¢t electrotechnical products.

When a material is heated by some :xto.rnal source, fire effluent can be generated and can
form a mixture with air, which cah iynite and initiate a fire. The heat released in the process is
carried away by the fire effluant-air mixture, radiatively lost or transferred back to the solid
material, to generate furthe: prolysis products, thus continuing the process.

Heat may also be transi>rred to other nearby products, which may burn, and then release
additional heat and-fire ffluent.

The rate at wkic..thermal energy is released in a fire is defined as the heat release rate. Heat
release rate i1.. important because of its influence on flame spread and on the initiation of
secondary fi.es. Other characteristics are also important, such as ignitability, flame spread
and the side-effects of the fire (see the IEC 60695 series of standards).

1 Numbers in square brackets refer to the Bibliography.
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FIRE HAZARD TESTING —

Part 8-1: Heat release — General guidance

1 Scope

This part of IEC 60695-8 provides guidance on the measurement and interpretation of hea*
release from electrotechnical products and materials from which they are constructed.

Heat release data can be used as part of fire hazard assessment and in fire safety
engineering, as described in IEC 60695-1-11 [2] and IEC 60695-1-12 [3].

This basic safety publication is intended for use by technical committees in th2 preparation of
standards in accordance with the principles laid down in IEZ Cuide 104 and
ISO/IEC Guide 51.

One of the responsibilities of a technical committee is, wherever zppicanle, to make use of
basic safety publications in the preparation of its publications. Tke requirements, test
methods or test conditions of this basic safety publication. wi'l not apply unless specifically
referred to or included in the relevant publications.

2 Normative references

The following documents are referred to in the toxt i1 such a way that some or all of their
content constitutes requirements 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.

IEC 60695-4:2012, Fire hazard- testing:— Part 4: Terminology concerning fire tests for
electrotechnical products

IEC 60695-8-2, Fire hazard icsting — Part 8-2: Heat release — Summary and relevance of test
methods

IEC Guide 104, The prenaration of safety publications and the use of basic safety publications
and group safety puL'icziions

ISO/IEC Guiao 51, Safety aspects — Guidelines for their inclusion in standards

ISO 13 43:2008, Fire safety — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13943:2008 and
IEC 60695-4:2012 (some of which are reproduced below), as well as the following, apply.

3.1
combustion
exothermic reaction of a substance with an oxidizing agent

Note 1 to entry: Combustion generally emits fire effluent accompanied by flames and/or glowing.
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