INTERNATIONAL
STANDARD

ISO

7240-12

Third edition
2022-06

Fire detection and alarm systems —

Part 12:

Line type smoke detectors using|a

transmitted optical beam

Systemes de détection d'in¢endie et d'alarme —

Partie 12: Détecteurs linéaires de fumée utilisant une trangmission

par faisceaux lumingeux

Reference number
1SO 7240-12:2022(E)

© IS0 2022


https://standardsiso.com/api/?name=ab0f1b068ac45edcbac4665fa2ecfa14

ISO 7240-12:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2022

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 ISO’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

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2022 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=ab0f1b068ac45edcbac4665fa2ecfa14

Contents

1SO 7240-12:2022(E)

Page
FFOT@WOTM........ccccoccovvvvteeeesse e85 5 5 55858585855555 vi
IIMEIOMUICTION ..o vii
1 SCOPI@ ... 1
2 NOIMATIVE FEEET@IMCES ... 1
3 Terms and defiMITIONS ... 2
4' RC\,lbl;l Clllcllt) .................... 3
41 Conformance ... 3
4.2 Individual alarm indication ..., 3
4.3  Connection of ancillary devices . 4
4.4  Monitoring of detachable detectors and connections...........ccocc... N A— 4
4.5 Manufacturer’s adjustments 4
4.6  On-site adjustment of response threshold value.......... O, 4
4.7 Protection of optical components ..., /\ ............................................................... 4
4.8 Limit of compensation ... O .............................. 4
49  Fault signalling ... N 5
410 Software-controlled detectors. ...l e 5
4101 GENETAL ..o Koo 5
4.10.2 Software documentation ................... QQ ......................... w5
4.10.3 Software design e L, S 6
4.10.4 Storage of programs and data.... S\\) ............................................................................................................ 6
5 Test methods.......
5.1 General
5.1.1 Atmospheric conditions far;tests
5.1.2 Mounting arrangement$§ .................................................................................................................
5.1.3 Operating condition&@r L]
5.14 Tolerances..... N R
5.1.5 Measurementoftésponse value
51,6 ProviSiOn fOF TESTS ...
5.1.7 Testschedile......
5.1.8 Test
5.2 Reproducibility.....
5.2.1 tof test.....
522 t procedure.....
5.2. %{equirements ................................................................................................................................................
53 R L1710 ) 1 1
.1  Object of test.....
.3.2 Testprocedure...
5.3.3 Requirements....
é\Y\ Alignment dependence..
54-1—0Objectoftest—r
54,2  TOST PIOCEAUIE. ..ot
54.3  REQUITEIMEITS ..o
5.5 Variation of supply parameters
5.5 L OOt
5.5.2 ST PIOCEAUIE. ..o
5.5.3 Requirements..........c....
5.6  Rapid changes in attenuation
5.0 1 ODJECE Of TS i
5.6.2  TST PIOCEAUIE......ooooo e
5.6.3 Requirements
5.7 SIow chang@es 1N AtEENUATION ...
5.7.1 OB CE Of £ T e

© 1S0 2022 - All rights reserved iii


https://standardsiso.com/api/?name=ab0f1b068ac45edcbac4665fa2ecfa14

ISO 7240-12:2022(E)

5.7.2  Testprocedure
5.7.3 Requirements............
5.8 Optical path length dependence

5.8.1 OB CE O TS T i
5.8.2 ST PIOCEAUTE. ...
5.8.3 Requirements

5.9 FAT@ SEIISTEIVILY .o

5101 OB ECE Of TSt e

59.2 Testprocedure..

59.3 Requirements...
51 Sty ehe—————M—M8M8 MM MM .15
5.10.1  OBJCE OF EOSE e .
5.10.2 Test procedure..
5.10.3 REQUITEIMENTS ..oy e o .
5.11 Dry heat (operational)
5.11.1 Object of test.........
5.11.2 Test procedure..
5.11.3 Requirements...
5.12 Cold (operational)...
5.12.1 Object of test.......
5.12.2 Test procedure
5.12.3 REQUITEIMENTS .....ooooiovreiviieiveess e Wonsssssesssssssessssssss s sssssess s .
5.13 Damp heat, steady-state (operational)
5.13.1 Object of the test
5.13.2 Test procedure.......
5.13.3 Requirements.............

5.14 Damp heat, steady-state (endurance) ... .
5141 ODJECE OF TS T oo oo .
5.14.2  TeST PIOCEAUTE. ..o AT e .
5.14.3 Requirements

5.1%  Vibration, sinusoidal (€NAUIANCE) (... ..o .
5.15.1  ODJECE Of TOS Tt o e .
5.15.2 Test procedure..
5.15.3 Requirements
5.1¢ Electromagnetic compatibility (EMC), immunity tests (operational)............c .21
5.17 Sulfur dioxide, SO,, COFr0SiON (ENAUIANCE) ...ttt .
5.17.1 Object of test
5.17.2 Test procedure

5.17.3  REQUIBEIMIEIITS ....oooo oo -
5.18 Impact (operational)...

5.18.1 QObject of test......

5.18.2 lest procedure

51853 REQUITEIMEIITS ..o .
6
7
8
Annex A (informative) Compensation for detector drift................ns 26
Annex B (normative) Bench for response threshold value measurements............cooss 31
Annex C (NOrmative) FITr@ TEST TOOIMN..............c.oooooiiioiieiieeeeeeesssssse s sssssse s s 33
Annex D (normative) Smouldering pyrolysis wood fire (TF2) ... 35
Annex E (normative) Glowing smouldering cotton fire (TF3) ... 38
Annex F (normative) Flaming plastics (polyurethane) fire (TF4) ... 41
Annex G (normative) Flaming liquid (n-heptane) fire (TF5) ... 43

iv © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=ab0f1b068ac45edcbac4665fa2ecfa14

1SO 7240-12:2022(E)

Annex H (normative) Smoke-measuring instruments

Annex I (normative) Apparatus for stray Hght ...

Annex ] (informative) Information concerning the construction of the measuring
ionization chamber

Bibliography

© IS0 2022 - All rights reserved v


https://standardsiso.com/api/?name=ab0f1b068ac45edcbac4665fa2ecfa14

ISO 7240-

12:2022(E)

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 needed fof]
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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5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such patént rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence
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Introduction

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

This document is not intended to place any other restrictions on the design and construction of such
detectors.
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Fire detection and alarm systems —

Part 12:
Line type smoke detectors using a transmitted optical
beam

1

Thi
det

tramsmitter and a receiver and can include reflector(s) for the detection of smoke by the 3

and|

Thi

NOT1I
tran

2

Thd
con
und

ISO

IEC
req

IEC

Scope

5 document specifies requirements, test methods and performance criteria~for line-t

or changes in attenuation of an optical beam.
5 document is not applicable to:

line-type smoke detectors designed to operate with separation’s between opposed com
less than 1 m;

line-type smoke detectors whose optical path length is\defined or adjusted by an integral 1
connection;

methods in this document.

smitter to which the receiver is responsiveé; this is not restricted to visible wavelengths.

Normative references

following documents argveferred to in the text in such a way that some or all of th

ated references, the latest edition of the referenced document (including any amendmen
7240-1, Fire detéction and alarm systems — Part 1: General and definitions

60064, Tungsten filament lamps for domestic and similar general lighting purposes — P
iirements

60068-1, Environmental testing — Part 1: General and guidance

IEC

60068-2-1:2007, Environmental testing — Part 2-1: Tests. Tests A: Cold

ype smoke

ectors for use in fire detection systems installed in buildings. The detectoxS consist of at least a

ttenuation

ponents of

mechanical

line-type smoke detectors with special characteristics, which cannot be assessed by the test

E The term “optical” is used to describe“that part of the electromagnetic spectrum produced by the

pir content

stitutes requirements @f this document. For dated references, only the edition cited gpplies. For

[s) applies.

brformance

[EC
[EC

60068-2-2:2007, Environmental testing — Part 2-2: Tests. Tests B: Dry heat

60068-2-6:2007, Environmental testing — Part 2-6: Tests. Test Fc: Vibration (sinusoidal)

IEC 60068-2-42:2003, Environmental testing — Part 2-42: Tests. Test Kc: Sulphur dioxide test for contacts
and connections

[EC

60068-2-75:2014, Environmental testing — Part 2-75: Tests Eh: Hammer test

IEC 60068-2-78:2012, Environmental testing — Part 2-78: Tests. Test Cab: Damp heat, steady state

IEC

©IS

60081, Double-capped fluorescent lamps — Performance specifications
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[EC 62599-2, Alarm systems - Part 2: Electromagnetic compatibility — Immunity requirements for
components of fire and security alarm systems

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7240-1 and the following
apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

ISOO 1. 1 H ) Y lalal dotodede LL H Lol
i ITTe 0T UWOSIIG PldtiUNIILL avalldUIC dU LIttt pPS. /77 VW VW W.1SU.UL 5 /UUD

— IEC Elgctropedia: available at https://www.electropedia.org/

31
attenuatign
A
reduction in intensity of the optical beam at the receiver, defined by the formula:

I
A=10[log,, [70]

where
I, s the received intensity without reduction in intensity;
I s the received intensity after reduction in intensity:

Note 1 to entry: The attenuation is expressed in units of decibels (dB).

3.2
opposed component
component [transmitter and receiver or tranSmitter-receiver and reflector(s)] of the detector wHose
position ddtermines the optical path

3.3
optical path length
total distapce traversed by the pptical beam between the transmitter and the receiver

34
receiver
componen{ that receivés‘the optical beam

3.5
response threshold value
C

value of attenuation atwhich an alarm cignql is gpnm‘afpd, calculated using the formula:

C=Fx ”—f]
nV

where

F is the value of attenuation resulting from a beam passing once through a filter, given by the
1
formula 10log,, [70 ];

I, is the received intensity of the optical beam without reduction through an attenuating filter;

2 © IS0 2022 - All rights reserved
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I is the received intensity of the optical beam after passing once through an attenuating filter;

ne  is the number of times the beam passes through the filter;

n is the number of times the beam passes through the measured volume.

v

Note 1 to entry: The attenuation is expressed in units of decibels (dB).

Note 2 to entry: The inclusion of [

Ng

ny

] means that the value of C recorded for a multi-pass arrangement tested

by bhscurinagthe beam onlzonce (ot the receiver-asrecommendedin B.1 2)is consistentwith 2 sing
o J \S 7 e t=]

pass (end-

to-end) arrangement.

3.6

adjuistment of response threshold value

anyj

3.7

sepfaration
physsical distance between the opposed components

3.8

trapsmitter

conj

4

4.1

In order to conform to this document, the detector shall meet the requirements laid out in th

clau
a)
b)
4.2

4.2
det

of the detectorcan be visually indicated, these shall be clearly distinguishable from the alarm

exc

adjustment during or after commissioning which leads to a change in the response to fin

ponent from which the optical beam emanates

Requirements

Conformance

Ses:

Clause 4, which shall be verified by visual inspection or engineering assessment, shall |
accordance with Clause 5 and shall meet the requirements of the tests.

Clauses 7 and 8, which shall be verified by visual inspection.
Individual alarm-indication

1 Each detector shall be provided with an integral red visual indicator by which the
ector releasing an alarm can be identified, until the alarm condition is reset. Where other]

ept when the detector is switched into a service mode. For detachable detectors, the ind

be irtegral with the base or the detector head.

[¢)

g following

e tested in

individual
conditions
indication,
icator may

4.2.2 The visual indicator shall be visible from a distance of 6 m in an ambient light intensity up to

500
a)

b)

©IS

Ix at an angle up to:

5° from the vertical axis of the detector when viewed from beneath the detector in any direction;

and

45° from the vertical axis of the detector when viewed from beneath the detector in at least one

direction.

02022 - All rights reserved
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4.3 Connection of ancillary devices

The detector may provide for connections to ancillary devices (remote indicators, control relays, etc.),
but open- or short-circuit failures of these connections shall not prevent the correct operation of the
detector.

4.4 Monitoring of detachable detectors and connections

4.4.1 For detachable detectors, a means shall be provided for a remote monitoring system (e.g. the
control and indicating equipment) to detect the removal of the head from the base, in order to give a
fault signal.

4.4.2 Ifthere are cables connecting separate parts of the detector, then a means shall be provided for
a remote nmponitoring system (e.g. the fire detection control and indicating equipment) to,déetect a short
or open cirjcuit on those cables, in order to give a fault signal.

4.4.3 If thore than one detector can be connected to the transmission path of a remote monitofing
system (e.g. control and indicating equipment), the removal of a head from the-base shall not prevenlt an
alarm signpl from another detector connected to the same transmission path,

4.5 Manufacturer’s adjustments

It shall not|be possible to change the manufacturer's settings except by special means (e.g. the use(of a
special code or tool) or by breaking or removing a seal.

4.6 On-gite adjustment of response threshold value

4.6.1 Ifthere is provision for on-site adjustment of the response threshold value of the detector then:

a) for allfof the settings at which the manufacturer claims conformance, the detector shall confprm
to the fequirements of this document and-access to the adjustment means shall be possible only by
the us¢ of a code or special tool or by removing the detector from its base or mounting;

b) any sefting or settings at whicl the manufacturer does not claim conformance to this docunjent
shall be accessible only by the.ise of a code or special tool, and it shall be clearly marked on|the
detectpr or in the associatéd)data that if this setting or these settings are used, the detector does
not copform to this document.

4.6.2 These adjustments may be carried out at the detector or at the fire detection control pnd
indicating pquipment,

4.7 Profection of optical components

The detector shall be so designed that a sphere of dlameter greater than (1,3 ¥ U,05) mm cannot pass
into any enclosure containing optical components when the detector is in the operational condition.

NOTE This requirement is intended to restrict the access of insects into the sensitive parts of the detector. It
is known that this requirement is not sufficient to prevent the access of all insects, therefore, it can be necessary
to take other precautions against unwanted alarms due to the entry of small insects.

4.8 Limit of compensation

4.8.1 Compensation may be used to mitigate changes in sensitivity due to the build-up of dust and
other contaminants on the optical surfaces (see Annex A).

4 © IS0 2022 - All rights reserved
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4.8.2 The detector shall emit either a fault or alarm signal at the limit of compensation for the effect

ofa

slowly changing signal response.

4.8.3 Since it is practically impossible to perform tests with very slight increases in attenuation, an
evaluation of the detector's conformity shall be made by analysing the circuits/software and/or by
physical tests and simulations.

4.9

Fault signalling

A fire alarm signal shall not be cancelled by a fault resulting from a rapid change in obscuration (in

acc

4.1

4.1

The
ord

4.1

prdance with 5.6) or by a result of the limit of compensation being reached (in accordanc
0 Software-controlled detectors

D.1 General

requirements of 4.10.2, 4.10.3 and 4.10.4 shall be met for detectors thatrely on softwar
er to fulfil the requirements of this document.

D.2 Software documentation

4.10.2.1 The manufacturer shall prepare documentation that gives an overview of the softw

Thi
doc

a)

b)

)

5 documentation shall be in sufficient detail for the design to be inspected for conforma
ument and shall include at least the following:

functional description of the main program flow-(e.g. as a flow diagram or structogram)
1) abrief description of the modules andthe functions that they perform,

2) the way in which the modules interact,

3) the overall hierarchy of theprogram,

4) the way in which the software interacts with the hardware of the detector,

5) the way in which thie;modules are called, including any interrupt processing;

description of thoge-areas of memory used for the various purposes (e.g. the program, s
data and running-data);

designationdBy‘which the software and its version can be uniquely identified.

e with 4.8).

b control in

are design.
nce to this

including:

te-specific

4.10.2.2 The'manufacturer shall prepare and maintain detailed design documentation. This shall be

ava
conj

lable\for inspection in a manner that respects the manufacturers' rights for confidentia
prise at least the following:

ity. It shall

a) overview of the whole system configuration, including all software and hardware components;

b)

description of each module of the program, containing at least:
1) the name of the module,

2) adescription of the tasks performed,

3) adescription of the interfaces, including the type of data transfer, the valid data range and the

checking for valid data;

c) full source code listings, as a hard copy or in machine-readable form [e.g. American Standard Code
for Information Interchange (ASCII) code], including all global and local variables, constants and

©IS

labels used, and sufficient comments for the program flow to be recognized;

02022 - All rights reserved
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d) details of any software tools used in the design and implementation phase, e.g. computer-aided
software engineering (CASE) tools, compilers, etc.

NOTE This detailed design documentation can be reviewed at the manufacturers' premises.

4.10.3 Software design
In order to ensure the reliability of the detector, the following requirements for software design apply:

a) the software shall have a modular structure;

b) the de§ign of the Interfaces for manually and automatically generated data shall not permit invilid
data tq cause errors in the program operation;

c) the software shall be designed to avoid the occurrence of deadlock of the program flow.
4.10.4 Stgrage of programs and data

4.10.4.1 The program necessary to conform to this document and any preset data, such as
manufactufrer's settings, shall be held in non-volatile memory. Writing to aréas of memory contaifing
this program and data shall be possible only by the use of some special teol or code and shall nof be
possible dyring normal operation of the detector.

4.10.4.2 Sjte-specific data shall be held in memory which will retain data for at least two wdqeks
without eyternal power to the detector, unless provision is made for the automatic renewal of quch
data, following loss of power, within 1 h of power being restored.

5 Testmethods
5.1 General
5.1.1 Atmospheric conditions for tests

5.1.1.1 Unless otherwise stated,.ih_a test procedure, carry out the testing after the test speciren
has been fllowed to stabilize in“the standard atmospheric conditions for testing as specified in
IEC 6006811:2013 as follows:

— tenjperature: (15 to 35) °G;
— relative humidity: (25 to 75) %;

— air [pressure: (86 to 106) kPa.

5.1.1.2 The temperature amd ummidity stratt-besubstantiatty constant for eacir environmentat test
where the standard atmospheric conditions are applied.

5.1.2 Mounting arrangements

Mount the specimen by its normal means of attachment in accordance with the manufacturer's
instructions. If these instructions describe more than one method of mounting, then the method
considered to be most unfavourable for each test shall be chosen.

5.1.3 Operating conditions for tests

5.1.3.1 I[fatest method requires a specimen to be operational, then connect the specimen to suitable
supply and monitoring equipment having the characteristics required by the manufacturer's data.

6 © IS0 2022 - All rights reserved
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Unless otherwise specified in the test method, set the supply parameters applied to the specimen within
the manufacturer's specified range(s) and maintain them substantially constant throughout the tests.
The value chosen for each parameter shall normally be the nominal value, or the mean of the specified
range. If a test procedure requires a specimen to be monitored to detect any alarm or fault signals, then
connect the specimen to any necessary ancillary devices (e.g. through wiring to an end-of-line device
for non-addressable detectors) to allow a fault signal to be recognized.

5.1.3.2 The details of the supply and monitoring equipment and the alarm criteria used shall be given
in the test report (Clause 6).

5.1/4 Tolerances

5.14.1 Unless otherwise stated, the tolerances for the environmental test parameters ghall be as
given in the basic reference standards for the test (e.g. the relevant part of the IEG60068 seifies).

5.14.2 If a specific tolerance or deviation limit is not specified in a requirément or test [procedure,
then a tolerance of +5 % shall be applied.

5.1}5 Measurement of response value
5.1/5.1 General

5.1/5.1.1 Install the specimen for which the responserthreshold value is to be measufed on the
megsuring bench, conforming to Annex B, in its normal operating position and by its normal means of
attgchment in accordance with 5.1.2.

5.1§5.1.2 Connect the specimen to its supply\and monitoring equipment in accordance with 5.1.3, and
allow it to stabilize for at least 15 min.

5.1/5.2 Operating conditions

5.1/5.2.1 Assemble the receiver'on a rigid support at a longitudinal distance of at least 50) mm from
theltransmitter or the transmitter-receiver at the same distance from the reflector in accorflance with

Figiire B.1.

5.1]5.2.2 In the case of opposed components with a separate transmitter and receiver, place a filter
holdler as close as)passible to the front of the receiver.

5.1J5.2.3 _Adjust the filter holder so that the whole beam passes through the filter. Use the fjlter holder
to mountthe filters used during the measurement of the response threshold value.

5.1.5 24 The height, 1, separating the axis of theopticat beanrabove thesupportstattbe 10 times the
diameter (or the vertical dimension) of the optical system of the receiver.

5.1.5.2.5 Carry out adjustment for path length or alignment, if required, in accordance with the
manufacturer's instructions.

5.1.5.2.6 Unless otherwise stated in a test procedure, measure the response threshold value with
the maximum separation or a simulated maximum separation carried out using means agreed by the
manufacturer.

©1S0 2022 - All rights reserved 7
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5.1.5.3 Measurements

5.1.5.3.1 The response threshold value is determined by the value of the lowest value test filter
required to give an alarm within 30 s after introduction in the beam. The minimum resolution for
optical density filters shall be in accordance with Table B.1.

5.1.5.3.2

Record the response threshold value as C.

5.1.6 Provision for tests

51.6.1 P
a)

seven

rovide the following for testing conformance with this document:

letectors;

b) data specified in Clause 8.

5.1.6.2 T
with regar
of the seve
and that th

productior].

5.1.7 Te

Test the sj
number th
the others

he specimens submitted shall be representative of the manufacturer’s, normal produc
d to their construction and calibration. This implies that the mean,response threshold v
n specimens found in the reproducibility test should also represent the production m
e limits specified in the reproducibility test should also be applicable to the manufactuy

5t schedule

pbecimens in accordance with the test schedule ify;Table 1. After the reproducibility t
e two least sensitive specimens (i.e. those with the highest response thresholds) 6 and 7
1 to 5 arbitrarily.

Table 1 — Test schedule

[ion
hlue
ban,
er's

est,
and

Test Subclause Specimen No.(s)
ReproduciHility 5.2 all specimens
Repeatability 5.3 2
Alignment flependence 5.4 1
Variation of supply parameters 5.5 1
Rapid chanes in attenuation 5.6 1
Slow changgs in attenuation 57 1
Optical path length dependence 5.8 1
Fire sensitifity 5.9 6 and 7
Stray light 5.10 6
Dry heat (operational) 511 3
Cold (operational] 5.1Z 3
Damp heat, steady-state (operational) 5.13 2
Damp heat, steady-state (endurance) 5.14 2
Vibration (endurance) 5.15 7
Electrostatic discharge (operational) 5.16 4a
Radiated electromagnetic fields (operational) 5.16 62
Conducted disturbances induced by electromagnetic fields (operation- 5.16 62
al)
a2 In the interests of test economy, it is permitted to use the same specimen for more than one EMC test. In that case,
intermediate functional test(s) on the specimen(s) used for more than one test may be deleted, and the functional test
conducted at the end of the sequence of tests. However, it should be noted that in the event of a failure, it can be not possible
to identify which test exposure caused the failure.

8
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Table 1 (continued)
Test Subclause Specimen No.(s)
Fast transient bursts (operational) 5.16 4a
Slow high-energy voltage surges (operational) 5.16 62
Sulfur dioxide, SO,, corrosion (endurance) 517 5
Impact (operational) 5.18

a

In the interests of test economy, it is permitted to use the same specimen for more than one EMC test. In that case,
intermediate functional test(s) on the specimen(s) used for more than one test may be deleted, and the functional test
conducted at the end of the sequence of tests. However, it should be noted that in the event of a failure, it can be not possible

toi

entify which test exposure caused the failure.

5.1
Thd

5.2

5.2
To ¢

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2
oft

5.3

8 Testreport

test results shall be reported in accordance with Clause 6.
Reproducibility

1 Object of test

lemonstrate that the sensitivity of the detector does not varyunduly from specimen to s
2 Test procedure
2.1 Adjust the specimens to the maximum sensitivity.

2.2 Measure the response threshold valugf each of the specimens in accordance with

2.4 Designate the maximum response threshold value as C,,,, and the minimum value
3 Requirements

3.1 (., shall notbeless than 0,4 dB.

- max*
ne responseéthreshold values C :C;, shall not be greater than 1,5.

Repeatability

2.3 Calculate the mean of these response threshold values which shall be designated (.

becimen.

as Cin

3.2 The ratio-of the response threshold values C_..: C shall not be greater than 1,33 and the ratio

5.3.1 Object of test

To demonstrate that the detector has stable behaviour with respect to its sensitivity even after a
number of alarm conditions.

5.3.2 Test procedure

5.3.2.1 Adjust the specimen to the maximum sensitivity.

5.3.2.2 Mount the specimen in accordance with 5.1.2 and connect it to supply and monitoring
equipment in accordance with 5.1.3.
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5.3.2.3 Measure the response threshold value of the specimen to be tested three times in accordance
with 5.1.5. The period between successive determinations shall not be less than 15 min or more than

1h.
5.3.2.4 Power the specimen without interruption or disturbance to the optical beam, for 3 d.
5.3.2.5 Measure the response threshold value of the specimen once, in accordance with 5.1.5.

5.3.2.6 Designate the maximum response threshold value C,,,, and the minimum value C_;,.

5.3.3 Rejguirements

5.3.3.1 No alarm or fault signals shall be emitted during the 3 d between testing.

5.3.3.2 (,;, shall not be less than 0,4 dB.

5.3.3.3 Tlhe ratio of the response threshold values C,,,:C,,;, shall not be greater than 1,6.
5.4 Alighment dependence

5.4.1 Object of test

To demonstrate that the angular inaccuracies in alignment\(within the maximum stated by
manufactufrer) of the detector resulting from installation~and/or movement in the structure
building, dp not affect the operation of the detector.

5.4.2 Test procedure

5.4.2.1 With the agreement of the manufacturer, this test may be carried out outside of the limif
the standafd atmospheric conditions of 5.141;

5.4.2.2 Adjust the specimen to themaximum sensitivity.

5.4.2.3 ount the specimen\in accordance with 5.1.2 and connect it to supply and monito
equipment|in accordance with-5.1.3.

5.4.2.4 Spbject eachopposed component to the following procedures while holding the of
component stationary:

a) Rotatel the component in a clockwise direction about a vertical axis at a rate of (0,3 + 0,05)°/

the
bf a

s of

ing

her

min

up to th&maximum angular misalignment declared by the manufacturer in accordance with 8.]
After A trom : . ;

P a).

b) Remove the filter, reset the detector and continue the rotation until a fault or alarm signal is

emitted.

c) Return the rotated component to its original position, reset the detector and allow it to stabilize.

d) Repeat the procedure described in a), b) and c) but rotate the component in a counter-clockwise

direction.

e) Repeat the procedures described in a), b), c) and d) but rotate the component about a horizontal

axis normal to the beam.
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3 Requirements

5.4.3.1 The specimen shall not emit a fault or an alarm signal while being rotated in the directions
specified within the angular tolerances stated by the manufacturer [see 8.2 a)].

5.4.3.2 The specimen shall emit an alarm signal no more than 30 s after the total introduction of the
filter specified in 5.4.2.2.

5.4.3.3 Record the smallest angle at which a fault or alarm signal is emitted when the component is

rot

5.5

5.5

To ¢
oft

5.5

5.5

5.5

equiipment in accordance with 5.1.3.

5.5
and

5.5

5.5
det
be (

to afllow the supply parameters to be changed as required.

5.5

5.5

5.5

ted hpynnd the maximum angle declared ]’\y the manufacturerin accordance with 8 2 :\)
£ O

Variation of supply parameters

1 Object

emonstrate that, within the specified range(s) of the supply parametersy(e.g. voltage), the
he detector is not unduly dependent on those parameters.

2 Test procedure
2.1 Adjust the specimen to the maximum sensitivity.

2.2 Mount the specimen in accordance with 5.%2"and connect it to supply and

2.3 Measure the response threshold value0f the specimen in accordance with 5.1.5 a
lower limits of the supply parameter (e.g~voltage) range(s) specified by the manufactursg

2.4 Designate the maximum response threshold value as C,, and the minimum value

2.5 For some detectors, the only relevant supply parameter may be the DC voltage apj

onsidered. If necessary; the manufacturer may be requested to provide suitable supply

3 Requiremernts
3.1 C(,shall notbeless than 0,4 dB.
3.2¢ \The ratio of the response threshold values C,,,:C,,;, shall not be greater than 1,6.

sensitivity

monitoring

F the upper
I.

as Cin-

blied to the

ector. For other types of detectors (e.g. analogue-addressable), signal levels and timing npay need to

equipment

5.6

5.6.

Rapid changes in attenuation

1 Object of test

To demonstrate that the detector produces alarm or fault signals, within an acceptable time, after a

sud

den, large and sustained increase in beam attenuation.

5.6.2 Test procedure

5.6.2.1 Adjust the specimen to the minimum sensitivity.

©IS
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5.6.2.2 Mount the specimen in accordance with 5.1.2 and connect it to supply and monitoring

equipment

in accordance with 5.1.3.

5.6.2.3 Use the following attenuators:

a)

attenuator A: 6 dB,

b) attenuator B: 10*3 dB

5.6.2.4 Place attenuator A in the optical path. The time to place attenuator A in the optical path shall

not exceed

I S. Keep attenuator A 1n place 1or 4U s.

5.6.2.5 Remove attenuator A, reset the detector and place attenuator B in the optical path) Fhe

to place att

5.6.3 Re

5.6.3.1 T
attenuator

5.6.3.2 T
of attenuat

5.7 Slow

5.71 Ob

To demong
compensat

5.7.2 Te

enuator B in the optical path shall not exceed 1 s. Keep attenuator B in place for 70's.
quirements

he specimen shall emit an alarm signal not more than 30 s after-the total introductio
A between the components.

he specimen shall emit a fault or alarm signal not more than60 s after the total introduc
or B between the components.

y changes in attenuation

ject of test

trate that the detector can detect a slewly developing fire, despite the provision of
ion for the effects of contamination of the optical components.

5t procedure

5.7.2.1 Adjust the specimen to the(miaximum sensitivity.

5.7.2.2 M
equipment

5.72.3 M
the attenu
with Table
measured

[ount the specimenin accordance with 5.1.2 and connect it to supply and monito
in accordance with'5.1.3.

[easure theresponse threshold value of the specimen in accordance with 5.1.5 but cha
htor eithér)continuously or in steps with the minimum attenuator resolution in accorda
B.1, with an average rate of C /4 dB/h where C is the average response threshold va
n thereproducibility test.

ime

h of

fion

any

ing

nge
nce
ues

5.7.2.4 Designate the greater of the response threshold values measured in this test and that
measured for the same specimen in the reproducibility test as C,,, and the lesser as C,;,,.

5.7.3 Re

quirements

5.7.3.1 (,;, shall notbe less than 0,4 dB.

5.7.3.2 The ratio of the response threshold values C,:

12

Cpnin Shall not be greater than 1,6.
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5.8 Optical path length dependence

5.8.1 Object of test

To demonstrate that the response threshold of the detector does not change significantly when it is
tested over the minimum and maximum optical path length stated by the manufacturer.

5.8.2 Test procedure

5.8.2.1 With the agreement of the manufacturer, this test may be carried out outside of the limits of
the[standard atmospheric conditions of 5.1.1.

5.8{2.2 Adjust the specimen to the maximum sensitivity.

5.8/2.3 Mount the specimen in accordance with 5.1.2 and connect it to. supply and monitoring
equiipment in accordance with 5.1.3.

5.8|2.4 Measure the response threshold value in accordance with 5.15at the minimum and maximum
sepprations in accordance with the manufacturer's instructions.

5.8{2.5 Designate the greater of the response thresholdfvalues measured in this test and that
megsured for the same specimen in the reproducibility test as C_ ., and the lesser as C,; ..

5.8{3 Requirements
5.8{3.1 C,,;, shall not be less than 0,4 dB.

5.8{3.2 The ratio of the response threshold values C,,:C,,;, shall not be greater than 1,6.
5.9 Fire sensitivity

5.9/1 Object of test

To flemonstrate that thé detector has adequate sensitivity to a broad spectrum of smoHe types as
reqpired for general application in fire detection systems for buildings.

5.92 Test procedure

5.9/2.1 Principle of test

The specimens are mounted in a standard fire test room in accordance with Figure C.1 and exposed to a

series cftest flrSS desxgne" tanraducacmala ranracantativa nfa uy}An cnactrum of tunac Af smoke and

o pT o T e oI oIt e T T pT e ottt trv . O vV I p Tt o o Ty pToTOT

smoke flow conditions.
5.9.2.2 Test fires

5.9.2.2.1 Subject the specimens to the four test fires, TF2 to TF5. The type, quantity and arrangement
of the fuel and the method of ignition are specified in accordance with Annexes D to G for each test fire,
along with the end-of-test condition and the required profile curve limits.

5.9.2.2.2 In order for a test fire to be valid, the development of the fire shall be such that the profile
curves of m against y (see Annex H) and m against time, ¢, fall within the specified limits, up to the
time when all of the specimens have generated an alarm signal or the end-of-test condition is reached,
whichever is the earlier. If these conditions are not met, then the test is invalid and shall be repeated.
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It is permissible, and can be necessary, to adjust the quantity, condition (e.g. moisture content) and
arrangement of the fuel to obtain valid test fires. The formula for m and y as given in Annex H applies.

5.9.2.3 Mounting of specimens

5.9.2.3.1 Adjust the sensitivity to the minimum recommended for the separation applied, as indicated
in the manufacturer's data.

5.9.2.3.2 Any adjustment for path length or alignment shall be carried out in accordance with the

manufactu

er'sinstructions

5.9.2.3.3
separation|
the specifi

5.9.2.3.4
area (see A

5.9.2.3.5
Figure C.2.

5.9.2.3.6

conditions
guidance s
is represern

59.24 1

IMPORTALI

If the size of the test room does not allow the detector to be tested at its maximum'spécified

a method agreed with the manufacturer (e.g. use of attenuators) should be used to’sim
pd separation.

Mount the two specimens (Numbers 6 and 7) on the fire test room ceilingin the designz
nnex C) in accordance with the manufacturer's instructions.

Connect each specimen to its supply and monitoring equipmeit, as specified in 5.1.3,
Allow the specimen to stabilize in its quiescent condition befor€ the start of each test fir

ate

ted

and

Detectors which dynamically modify their sensitivity* in response to varying ambjent

can require special reset procedures and/or stabilization times. The manufactuy
hould be sought in such cases to ensure that the state of the detectors at the start of each
tative of their normal quiescent state.

nitial conditions

This is p
(e.g. TF2
ceiling sh
heaters) s
test fire, t
to the air.

59.2.4.1

a) ventilg
be obt

b) cleant

NT — The stability of the air and temperature affects the smoke flow within the ro
ticularly important for the test\fires which produce low thermal lift for the sm|

a
{nd TF3). Therefore, the difference between the temperature near the floor and

uld be <2 °C, and local heat.sources that can cause convection currents (e.g. lights
hould be avoided. If it is-necessary for people to be in the room at the beginning

er's
test

pm.
pke
the
hnd
pf a

hey should leave as soon as possible, taking care to produce the minimum disturbance

Before each testfire:

te the roomywith clean air until it is free from smoke, so that the conditions given below
hined;

he sp€cimens and any attenuator(s) in accordance with the manufacturer's guidelines.

can

5.9.2.4.2 Switch off the ventilation system and close all doors, windows and other openings. Then,
allow the air in the room to stabilize and the following conditions to be obtained before the test is

started:

— air temperature, T: (23 +£5)°G;

— air movement: negligible;

— smoke density (ionization): y<0,05;

— smoke density (optical): m < 0,02 dB/m.

14
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5.9.2.5 Recording of the fire parameters and response values

5.9.2.5.1 During each test fire, record the fire parameters in Table 2 as a function of time from the
start of the test. Record each parameter continuously or at least once per second.

Table 2 — Fire parameters

Parameter Symbol Units
Temperature change AT K
Smake density (ionization) y (dimensianless)
Smoke density (optical) m dB/m

5.902.5.2 The alarm signal given by the supply and monitoring equipment shall-'be taken as the
indjcation that a specimen has responded to the test fire.

5.9{2.5.3 Record the time of response (alarm signal) of each specimen) along with AT,,[y, and m,,
thelfire parameters at the moment of response. A response of the smgke alarm after the jend of test
confdition is ignored.

5.9{3 Requirements

Both specimens shall generate an alarm signal, in each test fite, at m, < 0,7 dB/m.
5.10 Stray light

5.10.1 Object of test

2]

To demonstrate that the detector is immuneto stray light generated by artificial light sourcgs.
5.10.2 Test procedure

5.10.2.1 Apparatus

The test apparatus shall be\in accordance with Annex I. The test shall be conducted in accorflance with
5.10.2.2 to 5.10.2.4.

5.10.2.2 State ofispecimen during conditioning

5.10.2.2.1 Adjust the specimen to the maximum sensitivity.

5.10.2.2.2 Mount the specimen in accordance with 5.1.2 and connect it to supply and monitoring
equiipnient in accordance with 5.1.3 for 1 h hefore the test

5.10.2.2.3 Turn on the fluorescent lamps for a period of 5 min before the test.

5.10.2.3 Conditioning

Apply the following test procedure:

a) all lights: off;
b) incandescent lights: on for 10 s and off for 10 s, 20 times;
c) fluorescent lights (6 500 K colour temperature): on for 10 s and off for 10 s, 20 times;
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f)
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on for 2 h;
on for 10 s and off for 10 s, 20 times;

on for 2 h.

5.10.2.4 Measurements during conditioning

5.10.2.4.1 After the end of period 5.10.2.3 d) and after the end of period 5.10.2.3 f), and with the lamps
on, measure the response threshold value in accordance with 5.1.5 but with the conditions of Annex I.

5.10.2.4.2
measured

5.10.3 Re

5.10.3.1 N
and f).

5.10.3.2 @
5.10.3.3 T
5.11 Dry

5.11.1 Ob

To demons
occur for s

5.11.2 Te

5.11.2.1 R

Use the te
5.11.2.2 to

Designate the greater of the response threshold values measured in this testcnd
for the same specimen in the reproducibility test as C,,,,, and the lesser as C,;,.

quirements

o alarm or fault signals shall be given during the periods described in5.10.2.3 a), b), c), d|

hin Shall not be less than 0,4 dB.

he ratio of the response threshold values C, shall hot be greater than 1,6.

ax* Cmin
heat (operational)

ject of test

trate the ability of the detector to funetion correctly at high ambient temperatures that
hort periods in the service environment.

5t procedure

eference

5t apparatus and perform the procedure as specified in IEC 60068-2-2:2007, Test Bb,
5.11.2.6.

5.11.2.2 §

5.11.2.2.1

tate of the.specimen during conditioning

Adjustthe specimen to the maximum sensitivity.

5.11.2.2.2%M

that

can

and

L L 19
[o.rp ey

equipment

a1 P RIS rd o ik -l ¥ o3t & e | a-d—aaaaaid
TVIOOITe I SPCCTIICTT T aCtCOT U aTTCC— Vv ItTT aITa COTITICCTTIC CO—SUpPPTy alirar TOTIco

in accordance with 5.1.3.

5.11.2.3 Conditioning

Apply the following conditioning:

Fing

— temperature: starting at an initial air temperature of (23 + 5) °C, increase the air tempera-
ture to (55 £ 2) °C;
— duration: maintain this temperature for 16 h.

NOTE

conditioning temperature.

16

Test Bb specifies a rate of temperature change of <1 °C/min for the transitions to and from the
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5.11.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period to detect any alarm or fault signals.

5.11.2.5 Intermediate measurements

At the end of the conditioning period, while the specimen is still in the conditioning atmosphere, place a
filter of value 6 dB in the optical path.

5.11.2.6 Final measurements

5.11.2.6.1 After a recovery period of at least 1 h at the standard atmospheric conditions, ileasure the
response threshold in accordance with 5.1.5.

5.11.2.6.2 Designate the greater of the response threshold values measuredn this tedt and that

megsured for the same specimen in the reproducibility test as C,,, and the lesser as C ;...

5.11.3 Requirements
5.11.3.1 No alarm or fault signals shall be given during the conditioning.

5.11.3.2 The detector shall emit an alarm signal no more than 30 s after the total introdu¢tion of the
filtgr specified in 5.11.2.5.

5.11.3.3 C,,

shall not be less than 0,4 dB.

5.11.3.4 The ratio of the response threshold values C, ,.:C...in

shall not be greater than 1,6.
5.12 Cold (operational)

5.12.1 Object of test

To demonstrate the ability of the detector to function correctly at low ambient temperatures dppropriate
to the anticipated service environment.

5.12.2 Test procedurée

5.12.2.1 Reference

Use| the test*apparatus and perform the procedure as specified in I[EC 60068-2-1:2007, Test Ab and
512.221t65.12.2.6.

5.12.2.2 State of the specimen during conditioning
5.12.2.2.1 Adjust the specimen to the maximum sensitivity.

5.12.2.2.2 Mount the specimen in accordance with 5.1.2 and connect it to supply and monitoring
equipment in accordance with 5.1.3.

5.12.2.3 Conditioning

Apply the following conditioning:
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temperature:

duration:
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(-10 + 3) °C;
16 h.

conditioning temperature.

5.12.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period to detect any alarm or fault signals.

5.12.2.5 1
At the end

5.12.2.6 R

5.12.2.6.1
response t

5.12.2.6.2
measured

5.12.3 Re
5.12.3.1 N

5.12.3.2 T
filter speci

5.12.3.3
5.12.3.4 T
5.13 Dan

5.13.1 Ob

To demong
condensatij

ntermediate measurements

inal measurements

After a recovery period of at least 1 h at the standard atmospheric-¢onditions, measure|
hreshold in accordance with 5.1.5.

Designate the greater of the response threshold values$ measured in this test and
for the same specimen in the reproducibility test as €, 'dnd the lesser as C,;,,.

quirements
o alarm or fault signals shall be given duringthe conditioning.

he detector shall emit an alarm signalne more than 30 s after the total introduction of
fied in 5.12.2.5.

hin Shall not be less than 0,4 dB.

C

m

he ratio of the responsethreshold values C shall not be greater than 1,6.

max* in

Ip heat, steady-state (operational)

ject of the tesSt

trate thevability of the detector to function correctly at high relative humidity (with
on),which can occur for short periods in the anticipated service environment.

5.13.2 Te

St procedure

5.13.2.1 Reference

Test Ab specifies a rate of temperature change of <1 °C/min for the transitions to and from the

bf the conditioning period, while the specimen is still in the conditioning atmosphere, place a
filter of value 6 dB in the optical path.

the

that

the

out

Use the test apparatus and perform the procedure as specified in IEC 60068-2-78:2012, Test Cab, and

5.13.2.2 to

5.13.2.5.

5.13.2.2 State of the specimen during conditioning

5.13.2.2.1

18

Adjust the specimen to the maximum sensitivity.
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5.13.2.2.2 Mount the specimen in accordance with 5.1.2 and connect it to supply and monitoring

equ

ipment in accordance with 5.1.3.

5.13.2.3 Conditioning

Apply the following conditioning:

temperature: (40 £ 2) °C;

relative humidity: (93 £ 3) %;

5.1

Monitor the specimen during the conditioning period to detect any alarm or fault’signals.

5.1

5.1
resj

5.1
mes:

5.1
5.1
5.1
5.1
5.1

5.1

To d
env
galy

5.1

duration: 4 d.

8.2.4 Measurements during conditioning

8.2.5 Final measurements

B.2.5.1 After a recovery period of at least 1 h at the standard atmospheric conditions, n
ponse threshold in accordance with 5.1.5.

B.2.5.2 Designate the greater of the response threshold values measured in this tes
jsured for the same specimen in the reproducibility testas C,,,, and the lesser as C;,,.

8.3 Requirements
B.3.1 No alarm or fault signals shall be given during the conditioning.

8.3.2 C

min

shall not be less than 0,4 dB:

B.3.3 The ratio of the response threshold values C,,,:C,,i,

shall not be greater than 1,6.
4 Damp heat, steady:state (endurance)

1.1 Object of test

lemonstrateche’ability of the detector to withstand the long-term effects of humidity in
ironment.(ezg. changes in electrical properties of materials, chemical reactions involvin
ranic corrosion).

L 2. Test procedure

easure the

t and that

the service
b moisture,

5.14.2.1 Reference

The test shall be conducted in accordance with IEC 60068-2-78:2012, Test Cab, and 5.14.2.2 to 5.14.2.4.,

5.14.2.2 State of the specimen during conditioning

5.14.2.2.1 Adjust the specimen to the maximum sensitivity.

5.14.2.2.2 Mount the specimen in accordance with 5.1.2. Do not supply it with power during the
conditioning.
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5.14.2.3 Conditioning

Apply the following conditioning:

5.14.2.4 Einalmeasurements

temperature: (40 £ 2) °C;
relative humidity: (93 £3) %;
duration: 21d.

5.14.2.4.1
response t

5.14.2.4.2
measured

5.14.3 Re
5.14.3.1 (
5.14.3.2 T
5.15 Vibn

5.15.1 Ob

To demons
appropriat

5.15.2 Te

5.15.2.1 K

Use the te
5.15.2.2 to

After a recovery period of at least 1 h at the standard atmospheric conditions, measure
hreshold in accordance with 5.1.5.

Designate the greater of the response threshold values measured in_this test and
for the same specimen in the reproducibility test as C,,, and the lesser.as|C ;.

quirements
in Shall not be less than 0,4 dB.

he ratio of the response threshold values C,,,,:C,,;, shallnot be greater than 1,6.

min
ation, sinusoidal (endurance)

ject of test

trate the ability of the detector to_withstand the long-term effects of vibration at le
e to the shipping, installation and seryvice environment.

5t procedure

eference

bt apparatus and perform the procedure as specified in IEC 60068-2-6:2007, Test Fc,
5.15.2.4.

5.15.2.2 §

5.15.2.2.1

tate of the\specimen during conditioning

Adjustthe specimen to the maximum sensitivity.

the

that

vels

and

5.15.2.2.2

Mount each component (one after the other or together) in accordance with 5.1.Z2. Do

supply it with power during conditioning.

not

5.15.2.2.3 Apply the vibration in each of three mutually perpendicular axes in turn, and so that one of

the three a

xes is perpendicular to the normal mounting axis of the specimen.

5.15.2.3 Conditioning

Apply the following conditioning:

20

frequency range:

(10 to 150) Hz;
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acceleration amplitude: 10 m/s? (~1,0 g,);
number of axes: 3;

sweep rate: 1 octave/min;
number of sweep cycles: 20/axis.

5.15.2.4 Final measurements

5.1

5.1
med

b.2.4.1 After the conditioning, measure the response threshold in accordance with 5.1.o

b.2.4.2 Designate the greater of the response threshold values measured in this tes
isured for the same specimen in the reproducibility test as C,,, and the lesser,ds €, ;..

t and that

5.15.3 Requirements
5.15.3.1 C,;, shall not be less than 0,4 dB.
5.15.3.2 The ratio of the response threshold values C,,,,:C,,;, shallot be greater than 1,6.
5.16 Electromagnetic compatibility (EMC), immunity tests (operational)
5.16.1 Conduct the following EMC immunity tests as.§pecified in IEC 62599-2:
a) |electrostatic discharge;
b) |radiated electromagnetic fields;
c) |conducted disturbances induced by-electromagnetic fields;
d) [fasttransient bursts;
e) [slow high-energy voltage-strges.
5.16.2 For these tests, the criteria for conformance as specified in IEC 62599-2 and the follpwing shall
apply:
a) |the functionaltest called for in the initial and final measurements shall be as follows:
— measSyre the response threshold value as specified in 5.1.5,
— . designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as C,,,, and the lesser as C,; .;
b) the required operating condition shall be as specified in 5.1.3;
c) the acceptance criteria for the functional test after the conditioning shall be the following:
— (i, shall not be less than 0,4 dB;
— theratio of the response threshold values C,,,,:C,,;, shall not be greater than 1,6.
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5.17 Sulfur dioxide, SO,, corrosion (endurance)

5.17.1 Object of test

To demonstrate the ability of the detector to withstand the corrosive effects of sulfur dioxide as an
atmospheric pollutant.

5.17.2 Test procedure

5.17.2.1 Reference

Use the teqt apparatus and perform the procedure generally as specified in IEC 60068-2-42:2003; Test
Kc, and 5.1).2.2 to 5.17.2.4.

5.17.2.2 State of the specimen during conditioning
5.17.2.2.1 |Adjust the specimen to the maximum sensitivity.

5.17.2.2.2 |Mount the detector in accordance with 5.1.2. Do not supply. it"'with power during|the
conditionimpg, but equip it with untinned copper wires of appropriate diaméeter, connected to a sufficjent
number of terminals to allow the final measurements to be made without making further connectjons
to the spedimen.

5.17.2.3 (onditioning

Apply the fpllowing conditioning:

— tenpperature: (25 £ 2)°C;
— relative humidity: (93 £ 3) %y
— SO concentration: (25 £5)ul/I;
— dufation: 21d.

5.17.2.4 Hinal measurements

5.17.2.4.1 |Immediately after the conditioning, the specimen shall be subjected to a drying period of
16 h at (40| 2) °C, <50%-RH, followed by a recovery period of at least 1 h at the standard atmosphleric
conditions

5.17.2.4.2 | Afterthis recovery period, measure the response threshold as described in 5.1.5.

5.17.2.4.3 Designate the greater of the response threshold values measured in this test and that

measured for the same specimen in the reproducibility test as C,,, and the lesser as C; ..

5.17.3 Requirements
5.17.3.1 C;, shall not be less than 0,4 dB.

C

min

5.17.3.2 The ratio of the response threshold values C

max*

shall not be greater than 1,6.
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5.18 Impact (operational)

5.18.1 Object of test

To demonstrate the immunity of the detector to mechanical impacts upon its surface, which it can
sustain in the normal service environment and which it can reasonably be expected to withstand.

5.18.2 Test procedure

5.18.2.1 Apparatus

Thq test shall be conducted in accordance with IEC 60068-2-75:2014: and 5.18.2.2 to 5.18127%.

5.18.2.2 State of the specimen during conditioning
5.18.2.2.1 Adjust the specimen to the maximum sensitivity.

5.18.2.2.2 Mount the specimen in accordance with 5.1.2 and connect”it to supply and monitoring
equiipment in accordance with 5.1.3.

5.18.2.3 Conditioning
5.18.2.3.1 Apply the following conditioning:

— impact energy: (0,5+0,04)];

— number of impacts per point: 3.

5.18.2.3.2 Apply impacts to each pointion each component in turn which is deemed to be $usceptible
to mechanical damage that would impait the correct operation of the detector, with up to 4 maximum
of 0 points on each component (e'g/)lenses, windows and devices used for adjusting alighment may
be dleemed susceptible to damage): No two points at which the impacts are applied shall be less than
20 ;m apart.

5.18.2.3.3 Take care to_ensure that the results from one series of three blows do nof influence
subkequent series. In.€ase of doubt with regard to the influence of preceding blows, disregard the defect
and apply a further<three blows to the same position on a new specimen.

5.18.2.4 Monitoring during conditioning

Where the-application of the impact apparatus does not obscure the optical beam, monitor the specimen
to d1etect any alarm or fault signals.

5.18.2.5 Final measurements
5.18.2.5.1 After the conditioning, measure the response threshold in accordance with 5.1.5.

5.18.2.5.2 Designate the greater of the response threshold values measured in this test and that

measured for the same specimen in the reproducibility test as C,,, and the lesser as C;.,.

5.18.3 Requirements

5.18.3.1 No alarm or fault signals shall be given during the conditioning except when the beam is
obstructed by the impact apparatus.
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5.18.3.2 C,,;, shall not be less than 0,4 dB.

5.18.3.3 The ratio of the response threshold values C

max*

Cpnin Shall not be greater than 1,6.

6 Testreport
The test report shall contain as a minimum the following information.

a) Identification of the detector tested.

b) Reference to this document (i.e. ISO 7240-12:2022).
c) Date of the test.
d) Resultp of the test specified in Clause 5:

1) inglividual response threshold values and the minimum, maximum and arithmetic mean values
wlhere appropriate;

2) copditioning period and the conditioning atmosphere;
3) temperature and the relative humidity in the test room througho(t the test;
4) details of the supply and monitoring equipment and the alarmriteria;
5) test method used if multiple methods are permitted.
e) Assesgment of marking requirements specified in Clause.7.
f) Assesgment of data requirements specified in Clause'8.

g) Detail§ of any deviation from this document ordrom the International Standards to which refergnce
is madk, and of any unusual features reserved.

h) Detail§ of any operations regarded as dptional.

i) Date of the test.

7 Mrking

7.1 Each|detector shalkbe-Clearly marked with the following information:
a) Areferfence to this’document (i.e. [SO 7240-12:2022).

b) The ngdme ortrademark of the manufacturer or supplier.

c¢) The mpdel designation (type or number).

d) The wiring terminal designations.

e) Some mark(s) or code(s) (e.g. serial number or batch code) by which the manufacturer can identify,
at least, the date or batch and place of manufacture, and the version number(s) of any software
contained within the detector.

7.2  For detachable detectors, the detector head shall be marked with a), b), c¢) and e), and the base
shall be marked with, at least, c) and d).

7.3 The information corresponding to c) shall be clearly marked on each reflector.
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7.4 Where any marking on the device uses symbols or abbreviations not in common use, these should
be explained in the data supplied with the device.

7.5 The markings shall be visible during installation of the detector and shall be accessible during
maintenance.

7.6  The markings shall not be placed on screws or other easily removable parts.

8 Data

8.1| Either detectors shall be supplied with sufficient technical, installation and maiptenapce data to
enaple their correct installation and operation or, if all of these data are not supplied with ea¢h detector,
refdrence to the appropriate data sheet shall be given on, or with, each detector.

8.2| To enable correct operation of the detectors, these data should describe'the requiremgnts for the
corfect processing of the signals from the detector and include at least the following:

a) |The maximum angular misalignment; if this is different for the trafhsmitter, receiver or feflector or
different for the vertical or horizontal misalignment, this shall be stated.

b) [The response threshold value of the detector in dB; if the résponse threshold value can He adjusted,
the minimum and maximum response threshold values‘@nd any setting of response behpviour that
does not conform to this document shall be stated.

c) |The minimum and maximum separation distance

d) |Detector classification.

8.3| For detectors with provision for ontsite adjustment of their response value, these| data shall
desfribe the method of programming (elg. by selecting a switch position on the detector dr a setting
from a menu in the control and indicating equipment).

8.4| Installation and maintenance data shall include reference to an in situ test method to ¢nsure that
detgctors operate correctly when installed.

NOTE Additional information can be required by organizations certifying that detectors pr¢duced by a
marjufacturer conform tothe requirements of this document.
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Annex A
(informative)

Compensation for detector drift

Al11 A 4
threshold

alarm sign|
In this sim
signal with

Al1.2 Iti
changes c4
long-term
eventually

Al13 It

to maintai
discussion
some or all

A.14 An
output eve,
of 5.7 and
developing

A.1.5 Foy
presents a
least 25 %
the minim
alarm with
specified i
slower rate

A.1.6 In
time to ala

T O U C U P C IO I U I TU T et CtuUT— oI It

imple detector operates by comparing the signal from the sensor with a ceptain fij
alarm threshold). When the sensor signal reaches the threshold, the detector générate
hl. The smoke density at which this occurs is the response threshold value forthe detec
ble detector, the alarm threshold is fixed and does not depend on the rate of'‘change of ser
time.

5 known that the sensor signal in clean air can change over thellife of the detector. S
n be caused, for example, by contamination of the sensing chdmber with dust or by of
pffects such as component ageing. This drift can, in time, lead-to increased sensitivity
to false alarms.

an be considered beneficial, therefore, to provide.compensation for such drift in of
h a more constant level of response threshold value with time. For the purposes of

of the upward drift in the sensor output.

n if these changes are caused by a real; but gradual, increase in smoke level. The objec
this annex is to ensure that the ¢compensation does not reduce the sensitivity to a slo
fire to an unacceptable degree.

serious danger to life or_property is such that the sensor output will change at a rate

im rate for which\this specification applies (e.g. 0,25 Ay, per hour) the maximum tim
out compensatig/is 4 h. The response to rates of change less than 0,25 A, per hour is
h 5.7 and thig-ahnex, and so there is no requirement for the detector to respond to t}
s of change;

prder\not to restrict the way in which compensation is achieved, 5.7 requires only that

iy for all rates of change greater than 0,25 Asr‘u per hour, does not exceed 1,6 times the t

of the initial uncompgnsated response threshold value of the detector, Ay, per hour.

xed
b an
tor.
) sor

uch
her
and

der
Lhis

it is assumed that the compensation is achievedby increasing the alarm threshold to offfset

y compensation for drift reduces the sensitivity of the detector to slow changes in the sersor

tive
wly

the purposes of 5.7 and(this annex, it is assumed that the development of any fire which

f at
At
E to
not
ese

the
ime

to alarm if’

applies (e.g. 0,25 A

6,4 h.

w1 i - 1 | . e, T P, P fe
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sT,u

A.2 Linear compensation

A.21

tion

per hour) the maximum time to alarm for a compensated alarm is 1,6 x 4 h, or

[f the threshold increases in a linear fashion with time in response to a rise in the sensor signal

and if the extent of the compensation is not limited, then the maximum rate of compensation allowed
(expressed in Ay, per hour) as can be seen from Figure A.1, is described by Formula (A.1):

0,6 x A, /6,4 =0,094 (A1)

ST,u
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A.2.2 At this compensation rate, the sensor output reaches the compensated threshold in exactly
6,4 h.

Y
2

1,6
1,5

Key
time, t, expressed in hours

alarm threshold relative to A,

alarm threshold, for linear compensation at 0,094 Asr_u per hour

N < X

sensor output, 0,25 A,,.,, per hour

snu

Figure A.1 — Linear compensation — Limiting case

A.3 Stepwise compensation

Although it has been assumed above that the threshold is compensated linearly and coptinuously,
the|process need not be either linear:or continuous. For example, the stepwise adjustmenL1 shown in
Figlire A.2 also meets the requirement since, in this case, an alarm is reached in 6 h, which {s less than
the|limiting value of 6,4 h.
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time, t,
alarm t
alarm t

N P X

sensor

A4 Hig]

Furthermdre, the rate of compensation need not be&'limited to 0,094 A

the compel
or zero rat
or less. In t
fires.

0 1 2 3 4 5 6 64 7 g X

expressed in hours

hreshold relative to A,

hreshold, for stepwise compensation
putput, 0,25 A, per hour

Figure A.2 — Stepwise compensation == Limiting case

1-rate compensation

sr,u Per hour if the total exter
isation is restricted to 0,6 A, .. A relatively rapid rate of compensation balanced by a slo
b, as shown in Figure A.3, also mgets the requirement in reaching an alarm condition in 6
his case, the maximum rate of compensation is limited only by the requirements of the

t of
wer
4 h
test
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Key

N P X

A.5

A.5
cha
whi
smd
the

A.5
in v
the
inst

><V

0 1 2 3 4 5 6 64 7 8

time, t, expressed in hours

alarm threshold relative to A,

alarm threshold, high-rate, limited-extent compensated
sensor output, 0,25 Asr’u per hour

Figure A.3 — High-rate, limited-extent compensation

Avoidance of the nonlinear region

1 The requirements of 5.7 allow>¢onsiderable freedom in the ways of compensatiy
hges in detector sensitivity. However, it is recognized that in an actual detector, the

ke) is finite. If the range of éeampensation takes the sensor output into this nonlinear r
sensitivity of the detectorcpuld become degraded to an unacceptable degree.

2 As an example; ‘consider a detector having the transfer characteristic shown in |
vhich both axes-are’ expressed in terms of response threshold value, Ag, .
characteristic-causes the effective sensitivity to be reduced at higher values of stimu|

ance, the compénsation should be limited to less than 1,1 x A, since in order to produ

g for slow
Fange over

ch the output of the sensor is linearly related to smoke (or other stimulus which is equivalent to

bojon, then

Figure A4,

The nonlﬁnearity of

us. In this
e a change
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in output of Ay, the stimulus should increase from 1,1 x Ay, |, to 2,7 x Ay, This reduction in sensitivity
by a factor of 1,6 is the maximum allowed by 5.7.

Y )
2,5

. -

1,6

Key
X stimulys
Y output

Figure A.4 — Example of nonlinear transfer characteristic
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Annex B
(normative)

Bench for response threshold value measurements

Technical characteristics ofthe attenuators
+ech -4l cte st eSS o thedtte U3 tors

B.1j1 To simulate the effect of smoke on the detector, attenuation shall be achieved.by dbscuration

with a filter agreed by the detector's manufacturer. The filter shall be placed such'that it
obspures the optical beam path and shall be placed to optimize the repeatability ofithe meas
the[response value.

B.1

manufacturer. Where it is not suitable for some arrangements of detéetors and is impractig
only the receiver (e.g. for a detector with a combined transmitterand receiver) the filter
both the transmitter and the receiver.

B.1

usefl by the detector. The filter obscuration shall be defined at the principal wavelength y
detgctor.

Thd

denfsity filters will be used.

2 The filter shall be positioned as close as practicable to the receiver, in agreemer

completely
urement of

t with the
al to cover
may cover

3 Filters used shall have a defined and appropriate spec¢tral response over the wavelength band(s)

sed by the

spectral response of the filters should be agreed with the manufacturer. In most cages neutral

Table B.1 — Minimum, resolution for optical density attenuators

Attenuator obscuration Minimum resolution
dB dB
<1,0 0,1
1,0 to <2,0 0,2
2,0 to <4,0 0,3
4,0 to <6,0 0,4
>6,0 1,0
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B.2 Measuring bench

32

Dimensions in millimetres
>500

1\ /2 3 /4

receivef or transmitter-receiver

filter

axis of beam

transmyjtter or reflector

adjust

adj ust:]:
support
height

ent of the distance
ent of the height

f the axis of beam‘above the support

Figure B.1 — Optical bench arrangement
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Fire test room

C1 Figure C.1 shows a plan view of detectors, position of fire and measuring instruments.

Dimensiohs in metres
1 ‘ 80,52 ‘
I ' I
| |
|
1l B 2
|
— |
— | 4
oa| w| - +
|
1 B 2
|
| |
i |
= ‘1‘ =
1 9
11
Key
1 [transmitter or transhiitter-receiver
2 |receiver or refleetor
3 |position of testfire
4 |measuringinstruments
a  |Or maximum separation.
Licurao C 1 Plan vicuwraoafdotoctore nacition offira and maaacirring 13 cdraara tS

C.2 The specimens shall be mounted such that the optical axis is at the distance from the ceiling as
defined by the manufacturer. See Figure C.2.
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Key

1 ceiling
C.3 The
obscuratio
C.4 The
measured
34

Dimensions in metres

1

0,15

va

60°

/g

Figure C.2 — Mounting positions for measuring instruments

measuring ionization chamber (MIC), the temperature probe and the measuring par
h meter shall be within the volume defined in-the figure.

MIC and the mechanical parts of thexobscuration meter shall be at least 100 mm ap
[0 the nearest edges.

t of

art,
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Annex D
(normative)

Smouldering pyrolysis wood fire (TF2)

Apq

D.2
Dry]

D.3
If n

D.4

D.4
a di
gro

D.4
cou
D.5
Thd
wit
in H
D.6

Pow

roximately 10 dried beechwood sticks, each stick having dimensions of 75 mm x 25-mm

Conditioning

the sticks in a heating oven so the moisture content is approximately 5%,

Preparation

Hotplate

1 The hotplate shall have a 220 mm diametér grooved surface with eight concentric g
stance of 3 mm between grooves. Each groove shall be 2 mm deep and 5 mm wide, wit
pve 4 mm from the edge. The hotplate shall have a rating of approximately 2 kW.

2 The temperature of the hot plate shall be measured by a sensor attached to the fi
hted from the edge of the hotplate; and secured to provide a good thermal contact.

Arrangement

sticks shall be arranged radially on the grooved hotplate surface, with the 20-mm sidsg
h the surface suchsthat the temperature probe lies between the sticks and is not covered

igure D.1.

Heating rate

rer_the hotplate such that its temperature rises from ambient to 600 °C in approximat

x 20 mm.

pcessary, transport the sticks from the oven in a closed plastic bag, and open the bag jyst prior to
laying out the stick in the test arrangement.

ooves with
h the outer

fth groove,

in contact
, as shown

bly 11 min,

an

icmaintainad forthao duration oftho tact

T Trrorrrreorrrre o ror—trre-orerrortrotr o trre—teortr

D.7 Test validity criteria

No flaming shall occur before the end-of-test condition has been reached. The development of the fire
shall be such that the curves of m against y, and m against time, ¢, fall within the hatched areas shown
in Figure D.2 and Figure D.3, respectively. Thatis, 1,23 <y < 2,05 and 570 s < t < 840 s at the end-of-test

condition mp = 2 dB/m.
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Key
1 grooved hotplate

2 temperpture sensor
3 wooden sticks

Figure D.1 — Arrangement of sticks on hotplate

Y

0,6 1

Key
X  y-value
Y m-value,dB/m

Figure D.2 — Limits for m against y, Fire TF2
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0,05 -

Key
X |time, t s
Y |m-value,dB/m

Figure D.3 — Limits for m against time, ¢, Fire TF2

D.8 Variables

Thg number of sticks, the rate of temperature increase of the hotplate, and the degree of condlitioning of
thewood may be varied in order for the test firesto remain within the profile curve limits.

D.9 End-of-test condition

Thd end-of-test condition, mg, shall'be' when m = 2 dB/m or all of the specimens have geperated an
alam signal, whichever is the earlier.
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Glowing smouldering cotton fire (TF3)

E.1 Fue

Approximdtely 90 pieces of braided cotton wick, each of length approximately 80 cm and weighing
approximately 3 g.

E.2 Confitioning

Wash and dlry the wicks if they have a protective coating. Store the wicks in an gnvironment of no nmore
than 50 % humidity prior to being ignited.

E.3 Arrangement

Fasten the[wicks to a ring approximately 10 cm in diameter and suspended approximately 1 m aboje a
non-combystible plate as shown in Figure E.1.
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Dimensions in metres

E.4f

Ignite by match or_tote¢h. Ignite the lower end of each wick so that the wicks continy
Imrhediately blow,etiany flaming. The test time shall start when all wicks are glowing.

E.5
Thd

thehatched areas shown in Figures E.2 and E.3, respectively. That is, 3,2 <y < 5,33 and 280 5

11

Figure E:1 — Arrangement of cotton wicks

Ignition

Test.validity criteria

development of the fire shall be such that the curves of m against y, and m against time, ¢,

at the end-of-test condition mg = 2 dB/m.
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Key
X  y-value
Y m-valu¢, dB/m

Figure E.2 — Limits for m againsty, Fire TF3

Y

0,05

Key
X time, t, B
Y m-valu¢,dB/m

Figure E.3 — Limits for m against time, ¢, Fire TF3

E.6 End-of-test condition

The end-of-test condition, mg, shall be when m = 2 dB/m or all of the specimens have generated an
alarm signal, whichever is the earlier.
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Annex F
(normative)

Flaming plastics (polyurethane) fire (TF4)

e

Thn

ee mats, approximately 50 cm x 50 cm x 2 cm, of soft polyurethane foam, withoutflamg

addjitives and having a density of approximately 20 kg/m3, are usually found sufficieént. Hq

exa

F.2

Ct quantity of fuel may be adjusted to obtain valid tests.

Conditioning

Maintain the mats in a humidity not exceeding 50 % at least 48 h priorto-test.

E3
Plaq
pro
F4
Ign
be 2
spiy
E5

The
the
140

Arrangement

e the mats one on top of another, on a base formed from aluminium foil with the edges f
vide a tray.

Ignition

te by match or spark. Ignite the mats at a corner of the lower mat. The exact position of ig
djusted to obtain a valid test. A small quidntity of a clean burning material (e.g. 5 cm3 of 1
it) may be used to assist the ignition:

Test validity criteria
development of the fire/shall be such that the curves of m against y, and m against time, ¢,

hatched areas showin Figures F.1 and E.2, respectively. That is, 1,27 dB/m < m < 1,73
s <t <180 s at thelend-of-test condition yg = 6.

-retardant

wever, the

blded up to

nition may
methylated

fall within
dB/m and
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