TECHNICAL ISO/TR
REPORT 14696

First edition
1999-08-01

Reaction to fire tests — Determination of
fire parameters of materials, products and
assemblies using an intermediate-scale
heat release calorimeter (ICAL)

Essais de réaction au feu — Détermination, a l'aide de calorimétre a échelle
intermédiaire a dégagement de chaleur (ICAL), des paramétres relatifs au
feu des matériaux, produits et ouvrages

\@/ Reference number

ISO/TR 14696:1999(E)



ISO/TR 14696:1999(E)

Contents

S Yo 1= PSPPSR 1
2 NOIMALIVE TEIEIEINCES .....eiiiiii ettt ettt r et st e n et e as e e s re e e sree ameeesareeaaneeennneenneeennreennnes 1
I =T 04 ESR= Yoo I 1= 11 11 o o ST RPR 1
4 SYymDOIS aNd @DDIEVIALIONS «.....eeiiiiiiii ettt ettt e sttt e e sttt e e e s bttt e e abbe e e e abb e e e e anbb e e e e anbaeee e 3

L ] (o] o] PO 4
Y o] 0 1= 1= LU OO PP PP PP PPPPPP 5
I R = Lo T= 1 | A o F= 1 = R PP URPPPUPRRORTRRN 5
6.2 Radiant panel constant irradianCe CONTIOIET ...........ooiiiiiiiiiiii s eeesaaeeeesnneeee s 6
6.3 Specimen holder asSembIY COMPONENTS .........oiiiiiiiiii e e e arreaess eesbeeeesaneeeens 6
6.4 SPECIMEN SNIEIU......eeieii ettt ettt e st b bt e e e s bt et e s bbbt e e s e bbbeee s beeeesaabeeeesanbeeeesasbbeaesanbneaenn 6
RS (SN To | 1= £ PO PP PPPPPRT 6
6.6 Gas Stream DIOCKING PIALE ........uuiie ettt e e e st e e e s bb e e e e st bt e e e anbe e e e e anbeeeeenees 7
A o [T L 11D 111 = PRSP TTPRRP 7
6.8 Heat flux caliDration PAnE..........ouuiii ittt are eeabeeee e aaea s 7
6.9 EXNAUSE COIIECTION SYSEM.....eiiiiiiiiiiiitiiee ettt ettt ettt e e st e e sttt e e s sabb et e s sbbetee s oabeeeesssneeeesasbneeesanneeeens 7
7 Minimum requirements for exhaust duct iINStrUMENTALION ..........ccooiiiitiiiiiiii s arieeeeas 7
4% R [ PO PP PT PR PPUPRROTPRRN 7
7.2 COMDBUSEION GAS BNAIYSIS ....eveiieiitiiie ittt ettt ettt e e s bt e e e s bbb e e e aabbeeeeabbeeees  bbeeesssneeeesasnseeesannneeess 8
8 SIGNIfICANCE ANT USE ......eeiiiitiii ettt st e et e e s e s bt et e e e bb e i e e abbe hbeeeeasbeeeeaasbeeeeanbeeeeanbeas 8
LS =2 AT 1T o0 1T o E PSPPSR 9
(S B STV 4 3= T o I o] (=T o F= 1= 110 o T PO PUPRTO 9
(S B2 o] oo 11T ] a1 oo [ PP PT PR 9
10 CalibDration Of APPAIALUS .......coiuuiiieiiii ettt et e et e e e s be e e e s sbbe e e e abeeeeean abbeeeeiibbetee s beeeeeabneeeeane 9
© 1SO 1999

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Organization for Standardization
Case postale 56 « CH-1211 Genéve 20 « Switzerland
Internet  iso@iso.ch

Printed in Switzerland



©1SO ISO/TR 14696:1999(E)

10.1 Heat flux/distance relatioNSNiP.........cooiiiiiiiiie e e e s e e e e s s s snrrrrrraees eeeeeeseanrraareeaeeaann—_ 9
L0.2 HEAL FEIEASE......ceieiee ittt ettt ekttt s et e et e Rt e a e e e e Rt e Rt e aR e e e Rt e R e e e e e r e nneas 9
O TR BV TS [ 11 PO PT PR 10
10.4 SMOKE ODSCUIALION ....uviiiirieitee ettt ettt st ne e e s e st e sn e e e nne e e nnreeas ameeessneesneeaarneesnreeenneeas 11
L0.5 GAS @NAIYSIS ... teeiei ittt e e E et e oo Rt e e b b et e e b bt e et e b et e e e e bb et e e e br e e e e anbeeeeanreas 11
O 1= B U D 4= RO PRPTPP 11
R o o Tod =T o (U = PO 11
I =T o= T 1T PP PRR 11
N o ot [ =SOSR 11
O 1ol 0 o1 1T L PO PRPPP 12
R T =T oo P PP PP PPRPPRPI 12
13.1 DeSCriptive INTOIMEALION........ciiiiiiiee ittt e e e st e e e sbb e e e abbees beeeessbbeeeeanbbeeeeanbeeeeeanes 12
13.2 TESLrESUILS (SEE @ISO ANNEX F).ciiiiiiiiiiiiie ettt e e e s s s e e e e e e s ettt e e e e e e s snteeeeeeeeessaantaneeeaeeesnnserenes 13
R TR I €] = o] a1 {o= LN =TT U] £SO 13
13.4 DESCHIPLVE TESUILS......ueeiiiiiiee e e e ettt e e e e et e e e s ettt e e e e e s s st et e eeeaeeesnstateeeeaeeaeanasss  sssssseeseesssnnsssnnneeeeesnnnsnes 14
I =T O 1T g1 = Lo IO PPRPPR TR 14
I o T V= 1o [ PP 14
16 PrecCiSion @nd DIAS ........ooiiiiiiiii e e s es eaakeeeeeaabreeeeabreeeearreeeeane 14
Annex A (normative) Design of hood and eXhaust AUCT.............coiiiiiiiiii e 27
Annex B (normative) Instrumentation in @XNAUST QUCT ...........ooiiiiiiiiiiii e 28
Annex C (normative) Considerations for heat release measureMeNtS.........c.ooiiivieiiiiiee e 31
Annex D (normative) MeasUremMeENt EQUALIONS. ... ....ociititie ittt ettt e e st ee st e et et e e s sibaee e e ssbeeeessabeeeessebaeeeees 35
Annex E (iNfOrmative) COMMENTATY .....ccoiiuiiiiiiiiie etttk e et kb e e e e b bt e e e e abb et e e e abb e e e e e nnbeeeeaene os 38

Annex F (informative) Measurement and determination of other parameters and values needed in computer
L E= .00 T =] SRR 40

(2] o] [ToTo | r=To] o1V o PP PRP PR 43



ISO/TR 14696:1999(E) ©1SO

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 main task of technical committees is to prepare International Standards, but in exceptional circumstances a
technical committee may propose the publication of a Technical Report of one of the following types:

O type 1, when the required support cannot be obtained for the publication of an International Standard, despite
repeated efforts;

O type 2, when the subject is still under technical development or where for any other reason there is the future
but not immediate possibility of an agreement on an International Standard;

O type 3, when a technical committee has collected data of a different kind from that which is normally published
as an International Standard (“state of the art”, for example).

Technical Reports of types 1 and 2 are subject to review within three years of publication, to decide whether they
can be transformed into International Standards. Technical Reports of type 3 do not necessarily have to be
reviewed until the data they provide are considered to be no longer valid or useful.

ISO/TR 14696, which is a Technical Report of type 2, was prepared by Technical Committee ISO/TC 92, Fire
safety, Subcommittee SC 1, Reaction to fire.

This document is being issued in the Technical Report (type 2) series of publications (according to subclause
G.3.2.2 of part 1 of the ISO/IEC Directives, 1995) as a “prospective standard for provisional application” in the field
of fire safety because there is an urgent need for guidance on how standards in this field should be used to meet an
identified need.

This document is not to be regarded as an “International Standard”. It is proposed for provisional application so that
information and experience of its use in practice may be gathered. Comments on the content of this document
should be sent to the ISO Central Secretariat.

A review of this Technical Report (type 2) will be carried out not later than three years after its publication with the
options of: extension for another three years; conversion into an International Standard; or withdrawal.

Annexes A to D form a normative part of this Technical Report. Annexes E and F are for information only.
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Reaction to fire tests — Determination of fire parameters of
materials, products and assemblies using an intermediate-scale
heat release calorimeter (ICAL)

1 Scope

This Technical Report provides a method for measuring the response of materials, products and assemblies
exposed in vertical orientation to controlled levels of radiant heating with an external igniter.

This test method is used to determine the ignitability, heat release rates, mass loss rates, and visible smoke
development of materials, products and assemblies under well ventilated conditions.

The heat release rate is determined by measurement of the oxygen consumption as determined by the oxygen
concentration and flow in the exhaust product stream as specified in 11.1. Smoke development is quantified by
measuring the obscuration of light by the combustion product stream.

Specimens are exposed to heating fluxes ranging from 0 kW/m2 to 50 kW/mZ2. Hot wires are used as the ignition
source.

This test method has been developed for material, product or assembly evaluations, mathematical modelling and
design purposes. The specimen are tested in thicknesses and configurations representative of actual end product
or system uses.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this Technical Report. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this Technical Report are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO 9705, Fire tests — Full scale room test for surface products.

ISO/IEC Guide 52:1990, Glossary of fire terms and definitions.

3 Terms and definitions

For the purposes of this Technical Report, the terms and definitions given in ISO/IEC Guide 52 and the following
apply.

3.1
assembly
fabrication of materials or composites, for example sandwich panels

NOTE This may include an air gap.





