INTERNATIONAT 1SN

This is a preview of "ISO 7240-27:2018". Click here to purchase the full version from the ANSI store.

Second edition
2018-05

Fire detection and alarm systems —

Part 27:

Point type fire detectors using a
smoke sensor in combination with

a carbon monoxide sensor and,
optionally, one or more heat sensors

Systémes de détection et d'alarme d'incendie —

Partie 27: Détecteurs ponctuels d'incendie utilisant un capteur de
fumée en combinaison avec un capteur de monoxyde de carbone (CO)
et, optionnellement, un ou plusieurs capteurs de chaleur

Reference number
1SO 7240-27:2018(E)

©1S0 2018


https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%207240-27:2018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018?source=preview

ISO 7240-27:2018(E)

This is a preview of "ISO 7240-27:2018". Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO 2018 - All rights reserved


https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%207240-27:2018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018?source=preview

ISO 7240-27:2018(E)

This is a preview of "ISO 7240-27:2018". Click here to purchase the full version from the ANSI store.

Contents Page
FOT@WOTIT ... vii
IIETOUICEIONN ... viii
1 S0P ... 1
2 NOIIMATIVE FEERTEIICES ........ccccooii s 1
3 Terms, definitions and SYMDOLS ... 2
4 General requirements.... 2
4.1 COMUPIIANICE . 2
4.2 Response threshold value of detectors using scattered or transmitted light.... 2
4.3 Individual alarm INAICATION ... 2
4.4  Connection Of aNCIlary AEVICES ... 3
4.5 Monitoring of detachable detectors w3
4.6 Manufacturer's AdJUSTINIEIIES ... 3
4.7 On-site adjustment of response BehaVIOUT ... 3
4.8 Protection against the ingress of foreign bodies .. 3
4.9 Rate-sensitive CO response behaviour.................. 3
4.10 Smoke response to slowly developing fires...... 4
411 Requirements for software controlled detectors. 4
4111 General..ee e w4
41712 SOFEWATE @SN ..o 4
4.11.3 Storage of programs and AAta ... 4
5 5
5
Atmospheric conditions for tests w5
5.1.2  Operating conditions fOr TESES. ... 5
5.1.3  MOUNEING AITANGEIMEIIES. ..o 5
5.1.4  Tolerances w5
5.1.5 Measurement of smoke response threshold value............cn 5
5.1.6 Measurement of CO response threshold value............ccsesseessessnee 6
5.1.7 Measurement of heat sensor response value.... .6
5.1.8  Provision for teSts ... v
5.19  Test schedule 8
5.1.10 TeStrePOrt. .. 8
5.2 Repeatability of smoke response................ .8
521 ODJECE OF ThE TEST .ot 8
5.2.2  T@SE PIOCEAUIE ...ooooee e 8
5.2.3 Requirements....... 8
5.3 Repeatability of CO response... 8
5.3.1  Object of the test...... 8
5.3.2  Test procedure.... 8
5.3.3  Requirements ...
5.4 Directional dependence of SMOKE FESPONSE ... 10
541 ODJECT Of The tEST ..o 10
5.4.2  Test procedure
543 REQUITEINEIILS ..o
55 Directional dependence 0f CO FESPOMNSE ... 10
5.5.1  Object of the test
5.5.2  Test procedure
5.5.3  REQUITEIMIEIITS ..ot
5.6  Directional dependence of heat response (optional function)...........n 11
5.6.1  Object of the test
5.6.2  TESE PIOCEAULIE ....oocciee e
5.6.3  REQUITEIMEIITS oo

© 1S0 2018 - All rights reserved iii


https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%207240-27:2018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018?source=preview

ISO 7240-27:2018(E)

This is a preview of "ISO 7240-27:2018". Click here to purchase the full version from the ANSI store.

o.7 Lower limit of heat response (optional function)...

5.7.1  Object of the test ...,

5.7.2  Test procedure...........

5.7.3  REQUITEINEIIES ..o
5.8 Reproducibility 0f SMOKE FESPOMNSE. ..o

5.8.1  Object of the test

5.8.2  T@SE PIOCEAUIE ....oooooee e e

5.8.3  REQUITEIMIEIITS ..ot
5.9 Reproducibility of CO response

5.9.1 Objectof the test......n

5.0.2  TESE PIOCEAULIE .....ooccieree e

5.9.3  REQUITEIIIEIIES ..o
5.10 Reproducibility of heat response (optional function)...

5.10.1  ODJECE Of the TEST ..o

5.10.2  TESE PIOCEAUTE ......oooieieeeeeeeeeeeeee et

5.10.3  REQUITEIMEINTES ..o

5.11 Exposure to chemical agents at environmental concentrations
5.11.1 Object of the test

5.11.2 Test procedure.............
5.11.3 Requirements ...
5.12 Long-term stability of CO I@SPONSE. ...t
5.12.1 Object of the test
5.12.2 Test procedure..........
5.12.3 Requirements
5.13  Saturation ...
5.13.1 Object of the test
5.13.2 Test procedure............
5.13.3  REQUITEINEIIES oo
5.14 Variation in SUPPLY PATAIMELETS ......ooociiiriiieiieiesieesieesee et
5.14.1 Object of the test
5142 TESE PIOCEAUIE .....oocooeeeeee e
5.14.3  REQUITEIMIEIITS ..o
5.15  Alr MOVEMENT. ...

5.15.1 Object of the test
5.15.2 Test procedure

5.15.3 Requirements......
516 Dazzling.....ccoiisees e
5.16.1 Object of the test
5.16.2  TESE PIOCEAUIE ......ooooooeeeeeeeeeeeee et

5.16.3 Requirements
5.17 Dry heat (operational)
5.17.1 Object of the test
5.17.2 Test procedure..............
5.17.3 Requirements

5.18 DIV REAt (ENAUIAIICE) .o
5.18.1  ODJECE OF The TEST ..ot
5.18.2 Test procedure
5.18.3  REQUITEIIIEIIES ..o
5.19  Cold (0perational), STTIOKE ...
5.19.1 Object of the test
5.19.2 Test procedure..........c.
5.19.3  REQUITEINEIIES ..ot
5.20  Cold (0Perational), CO ...t
5.20.1 Object of the test
5.20.2  T@SE PIOCEAUIE .....ooceereeeeeeie e
5.20.3  REQUITEIMIEIITS ..o
5.21 Damp heat, cyclic (operational)
5.21.1  ODJECE OF ThE TEST ..ot

iv © ISO 2018 - All rights reserved


https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%207240-27:2018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018?source=preview

ISO 7240-27:2018(E)

This is a preview of "ISO 7240-27:2018". Click here to purchase the full version from the ANSI store.

0.21.2 Test procedure.......s
5.22 Damp heat, steady-state (operational)
5.22.1 Objectofthe test ...
5.22.2  TESE PIOCEAUIE ....oocoreeeeeee oo
5.22.3  REQUITEIMIEIITS ..ot
5.23 Damp heat, steady-state (endurance)
5.23.1  ODJECE Of The tOST ..o
5.23.2  TESE PTOCEAUIE ......oooeeeeeee ettt
5.23.3 Requirements ...
5.24 Low humidity, steady-state (endurance)
5241 ODJECT Of the tEST ..o
5.24.2  TESE PIOCEAUIE ....ooccoeeeeeeee e
5.24.3 Requirements
5.25 Sulfur dioxide SO2 cOrrosion (ENAUIANCE).......irrieseere e 25
5.25.1  ODJECE OF ThE TEST ..ottt
5.25.2 Test procedure.....
5.25.3 Requirements...
5.26  Shock (operational)........
5.26.1 Obiject of the test..
5.26.2 Test procedure....

5.26.3  REQUITEINEIILS oo
5.27  IMPACE (OPETATIONAL) oo
5.27.1 Obiject of the test..
5.27.2 Requirements
5.28 Vibration, sinusoidal (operational)
5.28.1 Object of the test ...
5.28.2 Test procedure

5.28.3  REQUITEIMEIILS ..o
5.29  Vibration, SiNUSOIdal (ENAUIANCE) ... e
5.29.1 Obiject of the test
5.20.2  TESE PIOCEAUIE ....oocceeeeeie e
5.29.3  REQUITEIMIEIITS ..ot
5.30 Electromagnetic compatibility (EMC) immunity tests (operational)
5.30.1  ODbjJeCt OF the teST ...
5.30.2 Requirements.....
5.31 Fire sensitivity .......cccocce...
5.31.1 Obiject of the test..
5.31.2  T@SE PIOCEAUIE ....ooooeeeee e
5.31.3  REQUITEIMIEIITS ..ot
Test report
7 IVTATKRIILE ...
DIATA .. 33
8.1 Hardware dOCUMENTATION ... 33
8.2 SOfEWATe AOCUIMENTATION .....ooo e 34
Annex A (normative) Gas test chamber for CO response threshold value and cross
SENSIHIVILY ME@ASUTEIMEIITS ...t 35
Annex B (normative) Construction of the heat tunmnel.................een 36
Annex C (normative) Apparatus for dazzling test. ... 39
Annex D (normative) Apparatus for iIMPact TEST. ... 40
Annex E (Normative) FIT@ T@ST TOOTIL..........c...oooiie et 42
Annex F (normative) Smouldering (pyrolysis) wood fire (TF2) ... 44

Annex G (normative) Glowing smouldering cotton fire (TF3)

Annex H (normative) Flaming plastics (polyurethane) fire (TF4) ... 50

© ISO 2018 - All rights reserved v


https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%207240-27:2018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018?source=preview

ISO 7240-27:2018(E)

This is a preview of "ISO 7240-27:2018". Click here to purchase the full version from the ANSI store.

Annex I (normative) Liquid (heptane) fire (TFS)........cn

Annex J (normative) Low temperature black smoke (decalene) liquid fire (TF8)

Annex K (informative) Information concerning the construction of the gas test chamber ............... 59
BIDLIOZGTAPIY ... 61

vi © ISO 2018 - All rights reserved


https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%207240-27:2018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO7240272018?source=preview

ISO 7240-27:2018(E)

This is a preview of "ISO 7240-27:2018". Click here to purchase the full version from the ANSI store.

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 procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 21, Equipment for fire protection and fire
fighting, Subcommittee SC 3, Fire detection and alarm systems.

This second edition cancels and replaces the first edition (ISO 7240-27:2009), which has been
technically revised.

The main changes compared to the previous edition are as follows:

— other carbon monoxide sensing technologies are now permitted by introducing additional
environmental tests;

— adamp heat, steady-state (operational) test like that used in the European standard EN 54-31 has
been incorporated;

— for tests in the gas chamber, the allowable background of carbon monoxide has been increased from
1ul/lto 1,5 pul/l;

— in the test for exposure to chemical agents at environmental concentrations, the concentration of
heptane and ethanol have been increased to 500 pl/l1 and 1000 ul/l, respectively and the exposure
times to NO3 and SO; have been reduced to 1 h and 24 h, respectively;

— the test for exposure to chemical agents associated with a fire has been deleted as being too complex
and not relevant due to CO sensors having already responded when high concentrations of NO3, SOz
and CO have been reached;

— aBibliography hasbeenadded whichliststandards and documents not used as normative references.

Alist of all parts in the ISO 7247-series can be found on the ISO website.
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Introduction

A fire detection and fire alarm system is required to function satisfactorily not only in the event of a
fire, but also during and after exposure to conditions likely to be met in practice such as corrosion,
vibration, direct impact, indirect shock and electromagnetic interference. Some tests specified are
intended to assess the performance of the fire detectors under such conditions.

The performance of fire detectors is assessed from results obtained in specific tests; this document is
not intended to place any other restrictions on the design and construction of such detectors.

Smoke detectors using ionization or optical sensors, and complying with ISO 7240-7, are well established
for the protection of life and property. Even so, they can respond to stimuli other than smoke and, in
some circumstances, can be prone to false alarms. False alarm rates are usually minimised by careful
application, giving some limitations in use, and occasionally with a reduction in protection provided.

It is generally accepted that fire detectors using carbon monoxide (CO) sensors alone, while suitable
for the detection of smouldering fires involving carbonaceous fuels, can be relatively insensitive to
free-burning fires supported by a plentiful supply of oxygen. This limitation can be largely overcome
by the inclusion of a heat sensor whose output is combined in some way with that of the CO sensor.
Performance requirements for CO fire detectors and for CO and heat detectors can be found in
ISO 7240-6 and ISO 7240-8 respectively.

Although the CO and heat detector is capable of responding to free-burning fires, it can still be relatively
insensitive to low-temperature fires that produce large amounts of visible smoke but low concentrations
of CO and little heat. This limitation prevents the CO and heat detector being a true replacement for a
smoke detector in life safety applications.

Many false alarm sources that affect smoke detectors do not produce CO. It is possible therefore that by
adding a CO sensor to a smoke detector, and combining its output in some way with that of the smoke
sensor, the incidence of false alarms be reduced. This reduction can be achieved while simultaneously
providing the ability to respond to a broader range of fire types than is possible with either a smoke or
CO detector alone.

It is possible to improve the performance even further by adding a heat sensor to assist in the response
to clean-burning high energy fires. This improvement is seen as secondary to the overall performance
and for this reason the heat sensor is treated as optional for compliance with this document.
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