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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stand

ards

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 procedure s ITETTt and mded for y ET Iaitenar
described ip the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fo
different tyjpes of ISO document should be noted. This document was drafted in accordanee wit}
editorial rujes of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may:involve the
of (a) patenf(s). ISO takes no position concerning the evidence, validity or applicahility of any clai
patent rights in respect thereof. As of the date of publication of this document;"\JSO had not recs
notice of (a] patent(s) which may be required to implement this document. Hewgever, implementer
cautioned that this may not represent the latest information, which may be obtained from the p3
database ayailable at www.iso.org/patents. ISO shall not be held responsible for identifying any
such patent{rights.

Any trade rlame used in this document is information given for the convenience of users and doe
constitute gn endorsement.

For an expllanation of the voluntary nature of standards, the meaning of ISO specific terms
expressiong related to conformity assessment, as well*as information about ISO's adhereng
the World |Trade Organization (WTO) principles in~the Technical Barriers to Trade (TBT),
www.iso.org/iso/foreword.html.

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

This fourthjedition cancels and replaces.the third edition (ISO 7240-7: 2018), which has been techni
revised.

The main clhanges are as follows:

— a simplfification of the use'of the threshold values of Band 1 and Band 2, previously introducg
the third edition. The.intention of this change is to improve the readability of the documer
removipg unnecessary repetition.

— variouq editorial modifications to bring the document in line with current editorial rules.

A list of all parts'in the ISO 7240 series can be found on the ISO website.

are
- the
1 the

use
med
ived
b are
tent
r all

b not

and
e to
see

[ fire

cally

bd in
t by

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html.
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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.

Thisredition—of-this—decument-introduces—a—regquirement-that-smoke—detectors—that-operate on the
scatfered or transmitted light principle be marked with one of two possible nominal responge threshold
valug bands. This marking provides for a clearer choice of response values, enabling @décrease in the

risk pf unwanted alarms in installations where unfavourable environmental conditions are|present.

NOTE For some test fires, smoke detectors that operate on the scattered or transmitted light principle and
that have been factory set to the upper response threshold value band can fall outside one of the ¢lassification
limitys given in ISO/TR 7240-9.

© 1S0 2023 - All rights reserved vii
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Fire detection and alarm systems —

Part 7:

Po

int-type smoke detectors using scattered light,

transmitted light or ionization

1
This
dete)
and

dete
requ
For {
this
dete)

NOT

2

The
cons
und{

ISO
ISO
[EC
IEC
IEC
IEC
[EC

Scope

document specifies requirements, test methods and performance criteria for ‘point-
ctors that operate using scattered light, transmitted light or ionization, for)use in fif
hlarm systems installed in buildings (see ISO 7240-1). This document algo covers pointH
ctors that incorporate more than one smoke sensor operating on-these principles
irements and test methods for such detectors are given in Annex I¥;

he testing of other types of smoke detectors, or smoke detector's working on differen
document is only intended to be used for guidance. This‘document is not applicab
ctors with special characteristics, developed for specificrisks.

) Certain types of detectors contain radioactive materials.
Normative references
titutes requirements of this document_For dated references, only the edition cited

P09, Aluminium and aluminium alloys — Chemical composition

[240-1, Fire detection and alarm systems — Part 1: General and definitions

b0068-1, Environmental testing — Part 1: General and guidance

b0068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

b0068-2-2, Enyironmental testing — Part 2-2: Tests — Tests B: Dry heat
h0068-2<6,\Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

b006822-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

Lype smoke
e detection
type smoke
Additional

[ principles,
e to smoke

following documents are referred to in the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

[EC

50068-2-42 Environmental f'acf'ing — DPart 2-42: Tests — Test Kc: Qulphnr dioxide f'ocf'fnr

ontacts and

connections

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

IEC 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.

© IS0 2023 - All rights reserved
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[SO and IEC
ISO Onl

31

maintain terminology databases for use in standardization at the following addresses:

ine browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

aerosol density
smoke density
amount of particulates per volume as described operationally by one of two parameters:

m (3.3)

an absorbance index, used in the testing of smoke detectors using scattered or transm

tted

light; or

— y(3.7),

Note 1 to en
which are pi
value for the|

3.2

least sensi
point of rot|
response th

3.3
absorbanc
m
measured |

Note 1 to enffry: The formula for m in Annex C applies.

3.4

closed detector

optical or ig

Note 1 to enffry: Smoke needs to enter the detector’s enclosure to be detected.

3.5
open deted
optical sm

Otr
Note 1 to enffry: Smoke is detected outside the detector’s enclosure.

3.6
response t
Ay,
<smoke det

A dimensionless variable, used in the testing of smoke detectors using ionization

try: Strictly speaking, these parameters are not concentrations, but rather they(represent v
oportional to the concentration and have been shown to function in place of a true concentr
purposes of these tests.

five orientation

reshold value

b index

ght attenuation characterizing the concentratioh'of particulates in smoke or an aeroso

nization smoke detector with the sensing volume(s) inside the enclosure

tor
e detector with the'sensing volume(s) outside the enclosure

hresheld value

eCctor> aerosol density in the proximity of the specimen at the moment that it generatg

hlues
Ation

ption, relative to air flow, about the vertical axis where a detector produces the maximum

S an

alarm sign

1 1 - PR | I [l B
I, WHTIT LESLCU 45 SPCLITICU TN J. 1.0

Note 1 to entry: The response threshold value can depend on signal processing in the detector and in the control
and indicating equipment.

3.7
y

dimensionless variable, reflecting the change in the current flowing in an ionization chamber as a
known function of the concentration of particulates in the smoke or aerosol

Note 1 to entry: The formula for y in Annex C applies.
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4

4.1

ISO 7240-

General requirements

Conformance

7:2023(E)

In order to conform to the provisions of this document, the detector shall meet the requirements of:

a)
b)

c)
4.2

Det

bang
5.18

Clause 4, which shall be verified by visual inspection or engineering assessment;
the tests as described in Clause 5;

Clauses 7 and 8, which shall be verified by visual inspection.

Response threshold value of detectors using scattered or transmitted-ligh

dctors using scattered or transmitted light shall conform to one of the two response thre

Is specified in Table 1 and the corresponding end-of-test conditions for thefest fires

Table 1 — Response threshold value for detectors using scattered or transmitte

!

shold value
specified in

i light

Ba

hd Response threshold value lower Test fires (TE) end-of-test condition

5

limit in smoke tunnel (aerosol)
dB/m

TF2
dB/m

TFF3 TF4

dB/m dimensionless | dim

TF5
ensionless

1 0,05 m=2 m=2 y=6

y=6

Y, 0,2 m=2 m=2 y=6,5

y =75

NOT

. The smaller the m value, the higher the sensitivity of*the detectors.

4.3

Eac

reled
dete)
exce

be i

NOT
The

ata

a)
b)

4.4

Individual alarm indication

h
ising an alarm can be identified, until the alarm condition is reset. Where other condj
ctor may be visually indicated,\these shall be clearly distinguishable from the alarm
pt when the detector is switched into a service mode. For detachable detectors, the in

ntegral with the base or the'déetector head.

4]

The alarm conditien’is reset manually at the control and indicating equipment (see ISO 7

»

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

1} angle of up teg
H° from the\axis of the detector in any direction, and

15° from the axis of the detector in at least one direction.

davicac

detector shall be provided with ansintegral red visual indicator by which the individyial detector

tions of the
indication,

Hicator may

D40-2).

ip to 500 Ix

L
_Connection-ofancillary-deviees

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.

4.5 Monitoring of detachable detectors

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.

© IS0 2023 - All rights reserved
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4.6 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.

4.7 On-site adjustment of response behaviour
If there is provision for on-site adjustment of the response behaviour of the detector, then:

a) for all of the settings at which the manufacturer claims conformance, the detector shall conform
to the requirements of this document and access to the adjustment means shall be possible only by
the use|of a code or special tool or by removing the detector from its base or mounting;

b) any setfting or settings at which the manufacturer does not claim conformance to this,document
shall b¢ accessible only by the use of a code or special tool, and it shall be clearly marked on the
detectdr or in the associated data that if this setting or settings are used, the detector doeg not
conforth to this document.

These adjugtments may be carried out at the detector or at the control and indieating equipment.
4.8 Protection against the ingress of foreign bodies

4.8.1 Cloped detectors

Closed detdctors shall be designed so that a sphere of diameter\(1,3 + 0,05) mm cannot pass int¢ the
sensor charhber(s).

NOTE This requirement is intended to restrict the access ofiinsects into the sensitive parts of the detector. It
is known thdt this requirement is not sufficient to prevent thie/access of all insects. However, it is considered that

extreme resfrictions on the size of access holes can introduee the danger of clogging by dust, etc. It can thergfore
be necessaryf to take other precautions against false alarms due to the entry of small insects.

4.8.2 Open detectors
The open d¢tector shall be designed such'that:

a) asphergof(1,3+0,05) mm diameter cannot pass into any enclosure containing active optoelectijonic
componments;

b) atotal block of the detector surface shall not cause an alarm but shall signal a fault;

c) an objert moving with a minimum distance of (6 + 1) mm to the nearest point of the surface of the
detectdr shall ngt\¢ause an alarm but shall signal a fault.

4.9 Response'to slowly developing fires

The provision of "drift compensation” (e.g. to compensate for sensor drift due to the build-up of dirt
in the detector), shall not lead to a significant reduction in the sensitivity of the detector to slowly
developing fires (see Annex L).

Since it is not practical to make tests with very slow increases in smoke density, an assessment of the
response of the detector to slow increases in smoke density shall be made by analysis of the circuit/
software, and/or physical tests and simulations.

The detector shall be deemed to meet the requirements of this clause if this assessment shows the
following:

a) that for any rate of increase in smoke density, R, which is greater than 25 % of the initial
uncompensated response threshold value of the detector, Ay, ,, per hour, the time for the detector
to give an alarm does not exceed 1,6 x (A ,,:R) by more than 100 s;

4 © IS0 2023 - All rights reserved
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b) that the total compensation, C,, is limited such that C;, < 0,6 Ath’u throughout this range, and that the
fully compensated response threshold value, 4y, ., does not exceed its initial value 4y, , by a factor
greater than 1,6.

4.10 Requirements for software-controlled detectors

4.10.1 General

The requirements of 4.10.2 and 4.10.3 shall be met for detectors which rely on software control in order
to fulfil the requirements of this document.

4.10.2 Software design
In orfder to ensure the reliability of the detector, the following requirements for softwdre dgsign apply:
a) rhe software shall have a modular structure;

b) the design of the interfaces for manually and automatically-generated.data shall not pefmit invalid
data to cause an error in the program operation;

c) fhe software shall be designed to avoid the occurrence of deadlock of the program flow

4.10.3 Storage of programs and data

The [program necessary to conform to this document @nd any preset data, such as manufacturer's
settings, shall be held in non-volatile memory. Writing to areas of memory containing this program
and data shall be possible only by the use of some special tool or code and shall not be possible during
norrhal operation of the detector.

Site{specific data shall be held in memory which retains data for at least two weeks withqut external
power to the detector, unless provision is made for the automatic renewal of such data, following loss of
powkr, within 1 h of power being restoréd.

5 [lests
5.1 | General

5.1.1 Atmosphericconditions for tests

Unlgss otherwisesstated in a test procedure, carry out the testing after the test specimgn has been
alloyed to stabilize in the standard atmospheric conditions for testing as specified in IEC|60068-1 as
follows.

Température: (15to 35) °C
Relative humidity: (25t075) %
Air pressure: (86 to 106) kPa

The temperature and humidity shall be substantially constant for each environmental test where the
standard atmospheric conditions are applied.

5.1.2 Operating conditions for tests

If a test 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. Unless
otherwise specified in the test method, the supply parameters applied to the specimen shall be set
within the manufacturer's specified range(s) and shall remain substantially constant throughout the

© IS0 2023 - All rights reserved 5
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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 connections shall be made to any necessary ancillary devices (e.g. through wiring to an
end-of-line device for conventional detectors) to allow a fault signal to be recognized.

The details of the supply and monitoring equipment and the alarm criteria used shall be given in the

test report (Clause 6).

5.1.3 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 choose the me
considered o be most unfavourable for each test.

5.1.4 Tol

Unless oth
basic refer

If a specifi
tolerance o

5.1.5 Me

Install the S
as describe
orientation
as determir

rances

thod

wise stated, the tolerances for the environmental test parameters shall)bje as given i the

ce standards for the test (e.g. the relevant part of IEC 60068).

tolerance or deviation limit is not specified in a requirement ‘or/test procedure, thlen a

+5 % shall be applied.

surement of response threshold value

pecimen for which the response threshold value, 4,;%iSto be measured in the smoke tu
d in Annex A, in its normal operating position, by its normal means of attachment.

ed in the directional dependence test, unless.otherwise specified in the test procedure

Before commencing each measurement, purge the Smoke tunnel to ensure that the tunnel and

specimen a

The air vel
unless othe

Unless othe
and shall nd

Connect th
stabilize foi

Introduce t
aerosol den

for

e free from the test aerosol.

city in the proximity of the specimen shall be (0,2 + 0,04) m/s during the measuren
rwise specified in the test procedure.

rwise specified in the testprocedure, the air temperature in the tunnel shall be (23 *
t vary by more than 5 °C for all the measurements on a particular detector type.

e specimen to its supply and monitoring equipment as specified in 5.1.2, and allow
a period of at least'15 min, unless otherwise specified by the manufacturer.

he test aerosol, as specified in Annex B, into the tunnel such that the rate of increa
sity is asfellows:
transmitted in

detectors scattered

Am

using or light, dB/m

nnel,
The

of the specimen, relative to the direction of air flow, shall be the least sensitive orientation,

the

hent,

5) °C

it to

be of

min:

0,0159

=—<0,1;

AL

A
— for detectors using ionization, per min: 0,05< A_}t] <0,3.

NOTE
the detector,

so that a response can be obtained in a reasonable time.

These ranges are intended to allow the selection of a convenient rate, depending on the sensitivity of

The rate of increase initially selected in aerosol density shall be similar for all measurements on a
particular detector type.

The response threshold value is the aerosol density (m or y) at the moment that the specimen gives an
alarm. This shall be recorded as m, expressed in dB/m for detectors using scattered or transmitted
light, or as y for detectors using ionization (see Annex C).
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5.1.6 Provision for tests

Provide the following for testing conformance with this document:

a) for detachable detectors, 20 detector heads and bases; for non-detachable detectors, 20 specimens;
b) the data specified in 8.1.

NOTE Detachable detectors comprise at least two parts: a base (socket) and a head (body). If the specimens
are detachable detectors, then the two or more parts together are regarded as a complete detector.

The specimens submitted shall be deemed representative of the manufacturer's normal production with

regalrd to their construction and calibration. This implies that the mean response threshold|value of the
twenty specimens found in the reproducibility test (5.4), should also represent the produfrtion mean,
and fhat the limits specified in the reproducibility test should also be applicable to the-manufacturer's
production.
5.1.7 Test schedule
Test|the specimens in accordance with the test schedule in Table 2~ After the reprodugibility test,
numper the four least sensitive specimens (i.e. those with the highest response thresholds) 17 to 20 and
the ¢thers 1 to 16 arbitrarily.

Table 2 — Test schedule
Tes{ Subclause |Specimen Np.(s)
Repegatability 5.2 One chosen grbitrarily
Dirgctional dependence 5.3 One chosen grbitrarily
Reproducibility 5.4 All specimer]s
Varigtion of supply parameters 5.5 1
Air movement 5.6 2
Dazzling? 5.7 3
Addjtional test for open detectors 5.8 3
Dryheat (operational) 59 4
Cold (operational) 5.10 5
Danjp heat, steady state (eperational) 5.11 6
Danjp heat, steady state (endurance) 5.12 7
Sulfpir dioxide (SO4) corrosion (endurance) 5.13 8
Sho¢k (operational) 5.14 9
Imphct (operational) 5.15 10
Vibrfatiof, 'Sinusoidal (operational) 5.16 11
Vibrjation, sinusoidal (endurance) 5.17 11
Electrostatic discharge (operational) 5.18 12b
Radiated electromagnetic fields (operational) 5.18 13b
Conducted disturbances induced by electromagnetic fields (operational) |5.18 14b
Fast transient bursts (operational) 5.18 15b
Slow high-energy voltage surge (operational) 5.18 16P
Fire sensitivity 5.19 17,18, 19 and 20
a  This test only applies to detectors using a scattered or transmitted light principle of operation.
b In the interests of test economy, it is permitted to use the same specimen for more than one electromagnetic
compatibility (EMC) test. In that case, intermediate functional test(s) on the specimen(s) used for more than one test can be
deleted, and the full functional test conducted at the end of the sequence of tests. However, in the event of a failure, it can be
impossible to identify which test exposure caused the failure.
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5.1.8 Testreport

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

5.2 Repeatability

5.2.1 Object of test

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

5.2.2 Teslt procedure

Measure th

The orient
for all six

Designate t

Myin-

5.2.3 Rec
The ratio of
The lower 1
The lower 1]

0,05 dB

0,2dB

5.3 Direq

e response threshold value of the specimen to be tested six times as specified jnr54.5.

ion of the specimen relative to the direction of air flow is arbitrary, but it shall be the 3
asurements.

he maximum response threshold value as y,,,, or m and the minimum value as y,|

max’

Juirements

the response threshold values y, . :y.i, or m shall not be greater than 1,6.

max‘Mmin
psponse threshold value y_;,, shall be not less than,2.
psponse threshold value m,;,, shall be not less.than:

m for detectors with a declared response-threshold value of Band 1, or

m for detectors with a declared response threshold value of Band 2.

'tional dependence

5.3.1 Object of test

To confirm
around the
proximity o

that the sensitivity ‘of the detector is not unduly dependent on the direction of air
detector and that\ah open detector is not unduly affected by static objects within
f the detector.

532 Te

procedure

Measure th
with the s

Designate the maximum response threshold value as y, .. or m

min*

ame

in OF

flow
rlose

response threshold value of the specimen to be tested eight times as specified in .

eCimen being rotated 45° about its vertical axis between each measurement, so that

max and the minimum value as y,

in OT

Record the least sensitive and the most sensitive orientations. The orientation for which the maximum
response threshold is measured is referred to as the least sensitive orientation, and the orientation for
which the minimum response threshold is measured is referred to as the most sensitive orientation.

For an open detector, perform the above measurements using the apparatus described in Annex N,

installed in

the smoke tunnel as described in Annex A.
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5.3.3 Requirements

The ratio of the response threshold values y, ..tV in OF MMy, Shall not be greater than 1,6.
The lower response threshold value y,;, shall be not less than 0,2.

The lower response threshold value m;, shall be not less than:

— 0,05 dB/m for detectors with a declared response threshold value of Band 1, or

— 0,2 dB/m for detectors with a declared response threshold value of Band 2.

5.4 | Reproducibility

5.4.1 Object of test

To show that the sensitivity of the detector does not vary unduly from speciten to specimen and to
estaplish response threshold value data for comparison with the responsethreshold values measured
after the environmental tests.

5.4.2 Test procedure
Meapure the response threshold value of each of the test specimens as specified in 5.1.5.

Calcplate the mean of these response threshold values which shall be designated y or m.
Designate the maximum response threshold value as y{s, or m

the minimum value asy] . orm

max’ nin min*
5.4.3 Requirements

The [ratio of the response threshold values ¢,y or m,,.:m shall not be greater than 1/33, and the

ratiq of the response threshold values yy ;, or m :m_;, shall not be greater than 1,5.
The Jower response threshold value )y J;, shall be not less than 0,2.

The Jower response threshold vatue m,;,, shall be not less than:

— P,05 dB/m for detectorswith a declared response threshold value of Band 1, or

— D,2 dB/m for detectors with a declared response threshold value of Band 2.
5.5 | Variationin supply parameters

5.5.1 Object of test

To show; that, within the specified range(s) of the supply parameters (e.g. voltage), the sensifivity of the
detecTor 15 not unduly dependent on those parameters.

5.5.2 Test procedure

Measure the response threshold value of the specimen as specified in 5.1.5, at the upper and lower
limits of the supply parameter (e.g. voltage) range(s) specified by the manufacturer.

Designate the maximum response threshold value as y,,, or m
m

max and the minimum value as y_;, or

min*
NOTE For some detectors, the only relevant supply parameter is the d.c. voltage applied to the detector. For
other types of detectors (e.g. analogue addressable), signal levels and timing need to be considered. If necessary,

the manufacturer is requested to provide suitable supply equipment to allow the supply parameters to be
changed as required.
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5.5.3 Requirements

The ratio of the response threshold values y_ .. :y,,i, or m

max:Mmin Shall not be greater than 1,6.

The lower response threshold value y,;, shall be not less than 0,2.

The lower response threshold value m

0,05dB

min Shall be not less than:

/m for detectors with a declared response threshold value of Band 1, or

0,2 dB/m for detectors with a declared response threshold value of Band 2.

5.6 Air nllovement

5.6.1 Object of test

To show th{
is not undu

5.6.2 Tesft procedure

Measure th
least sensit

Designate t
Repeat theg
Designate t

Additionall
orientation

and not mojre than 7 min, and then, at least 10" min later, to a gust at a velocity of (10 £ 1) m/s

period of ng

NOTE T
appropriate

Any signal ¢

5.6.3 Red

For detecto

0,625<

y prone to false alarms in draughts or in short gusts.

e response threshold value of the specimen to be tested as specified in 5.1.5 in the most
ve orientations, as determined in 5.3.

ese appropriately asy(O,Z]maX andy(O,Z)min or m(O,Z]max and m(O,Z)min'
e measurements, but with an air velocity in the préximity of the detector of (1 + 0,2) m
ne response threshold values in these tests as ¥ gymax @1d Y (1,0)min ©F M(1,0)max and My,

, for detectors using ionization, subject the specimen to be tested, in its most sens
to an aerosol-free air flow at a velocity-of (5 £ 0,5) m/s for a period of not less than 5

tless than 2 s and not more tham4s.

hese exposures can be generated by plunging the specimen to be tested into an air flow wit
velocity for the required tine:

mitted shall be recorded.
Juirements
s using ionization, the following shall apply:

Y(0,2)max TY(0,2)min <16

Y(1,0)max +y(1,0)min

t the sensitivity of the detector is not unduly affected by the rate of the aitflow, and that it

and

)min*
itive
min
for a

h the

For detectors using scattered or transmitted light, the following shall apply:

0,625<

m(O,Z)max + m(O,Z)min

<1,6
m(l,O)max +m(1,0)min

Moreover, the detector shall not emit either a fault signal or an alarm signal during the test with aerosol-

free air.

10
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5.7 Dazzling

5.7.1 Object of test

To show that the sensitivity of the detector is not unduly influenced by the close proximity of artificial
light sources. This test is applied only to detectors using scattered light or transmitted light, as
detectors using ionization are considered unlikely to be influenced.

5.7.2 Test procedure

Inst .-5___.:'53' 3ty oo Anne D) in ho moketunne oo Anne A In 3 especimen
in the dazzling apparatus in the least sensitive orientation and connect it to its supply ahd|monitoring
equipment. Perform the following procedure.

The dazzling apparatus described in Annex D shall be modified by covering one side by light-absorbing
mat¢rial as in Annex N for the open detector.

a) Measure the response threshold value as specified in 5.1.5.
b) Pwitch the four lamps on simultaneously for 10 s and then off for 10°s. Repeat this ten times.

c) Pwitch the four lamps on again and, after at least 1 min, measure the response threshpld value as
Epecified in 5.1.5, with the lamps on.

d) [Then switch the four lamps off.

Repe¢at a) to d), but with the detector rotated 90° in @ne direction (either direction may|be chosen),
fron} the least sensitive orientation.

For pach orientation, designate the maximuni¥ésponse threshold value as m,, and the minimum
response threshold value as m,;,,.

5.7.3 Requirements

During the periods when the lamps.are being switched on and off, and when the lamps aife on before
the fesponse threshold value isimeasured, the specimen shall not emit either an alarm or a fault signal.

For ¢ach orientation, the ratie’of the response thresholds m,,,,:m,;, shall not be greater thqn 1,6.
5.8 | Additional tests for open detectors

5.8.1 Objectofthe test

To show that'a total block of the detector surface or an object moving near the nearest point of the
surface‘of'the detector does not give an alarm but signals a fault.

5.8.2 Test procedure

5.8.2.1 Use a sphere of diameter (1,3 + 0,05) mm to verify that the detector meets the requirements
for protection against the ingress of foreign bodies as specified in 4.8.2 a).

5.8.2.2 Apply a total cover to the smoke surface using a non-reflective material (e.g. black paper) and
verify that the detector does not signal an alarm but signals a fault.

5.8.2.3 Apply the test apparatus as specified in Annex O to the open detector with a minimum
distance of 6 mm = 1 mm to the nearest point of the surface of the detector and moving for 60 s as
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described in Annex O. Verify that the detector does not give an alarm but signals a fault when applying
the following test conditions:

a) the starting position of the rod is at the maximum distance from the nearest point of the surface of
the point smoke detector;

b) the detector is tested 8 times as described in Annex O, with the specimen being rotated 45° about
its vertical axis between each test.

5.9 Dry heat (operational)

5.9.1 Object of test

To demons{rate the ability of the detector to function correctly at high ambient temperatures which
may occur for short periods in the service environment.

5.9.2 Tesft procedure

5.9.2.1 Rpference

O
N

Use the tesfapparatus and perform the procedure as specified in IEC 60068-2-2, Test Bd, and in 5.
to 5.9.2.4.

5.9.2.2 State of specimen during conditioning

Mount the $pecimen to be tested as specified in 5.1.3 in theé smoke tunnel (see Annex A), in its |east
sensitive orfientation, and connect it to its supply and monitoring equipment as specified in 5.1.2.

5.9.2.3 Conditioning

Apply the fgllowing conditioning.

Temperatute: Starting at an initialair temperature of (23 * 5) °C, increase the air temperatufe to
(55 £ 2)°C.

Duration: Maintain this.temperature for 2 h.

NOTE Test Bd specifies rates-of change of temperature of <1 K/min for the transitions to and from the

conditioningtemperature.

5.9.2.4 Measurements during conditioning

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

5-9-2-5 F, ual IIICTdoul ClllclltD
Measure the response threshold value as specified in 5.1.5, but at a temperature of (55 * 2) °C.

Designate the greater of the response threshold value measured in this test and that measured for the

same specimen in the reproducibility testas y,,,, or m .., and the lesser as y,;, or my;,.

5.9.3 Requirements

No alarm or fault signals shall be given during the period that the temperature is increasing to the
conditioning temperature or during the conditioning period until the response threshold value is
measured.

The ratio of the response threshold values y, .1V iy OF Mp.5:M i Shall not be greater than 1,6.

max
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5.10 Cold (operational)

5.10.1 Object of test

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

5.10.2 Test procedure

5.10.2.1 Reference

Use the test apparatus and perform the procedure as specified in I[EC 60068-2-1, Test Abjangl in 5.10.2.2
to 5J10.2.5.

5.10.2.2 State of specimen during conditioning

Moupnt the specimen as specified in 5.1.3 and connect it to supply and monitorinig equipmentps specified
in5.J1.2.

5.10.2.3 Conditioning

Apply the following conditioning.

Temperature: (F10 £ 3)°C
Durgtion: 16 h
NOTE Test Ab specifies rates of change of temperature of <1 K/min for the transitions to gnd from the

condjitioning temperature.

5.10.2.4 Measurements during conditioning

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

5.10.2.5 Final measurements

Aftefr a recovery period ‘ef’at least 1 h at the standard laboratory conditions, measure the response
threghold value as specified in 5.1.5.

Desipgnate the greater of the response threshold values measured in this test and that measpired for the

samg specimen\in'the reproducibility testas y,,, or m .., and the lesser as y,;, or m;..

5.10.3 Requirements

No alarm or fault cignn]c shall be givpn Hnring the transition to or the pnrind at the @ nditioning
temperature.

The ratio of the response threshold values y, ..tV iy OF Mpax:M i Shall not be greater than 1,6.

max

5.11 Damp heat, steady state (operational)

5.11.1 Object of test

To demonstrate the ability of the detector to function correctly at high relative humidity (without
condensation), which can occur for short periods in the anticipated service environment.
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5.11.2 Test procedure

5.11.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-78, Test Cab, and in
5.11.2.2to 5.11.2.5.

5.11.2.2 State of the specimen during conditioning

Mount the specimen as specified in 5.1.3 and connect it to supply and monitoring equipment as specified

in5.1.2.

5.11.2.3 C

Apply the fq
Temperatur

Relative hu

Duration:

5.11.24 M

Monitor the

5.11.2.5 Fi

After a rec
threshold v

Designate t

same specimen in the reproducibility test asy, ,, orm

5.11.3 Rec
No alarm o1

The ratio of

5.12 Dam

bnditioning

llowing conditioning.

e: (40 £ 2)°C

midity: (93+3)%
4d

easurements during conditioning

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

nal measurements

pvery period of at least 1 h at the standatd laboratory conditions, measure the resp
hlue as specified in 5.1.5.

he greater of the response threshold’value measured in this test and that measured fo

max and the lesser asy,;, or my;,.

Juirements
fault signals shall bé given during the conditioning.

the response thteshold values y ...y i, OF M .:Mi, shall not be greater than 1,6.

max

p heat, stéady state (endurance)

5.12.1 Ob

To demons

ect oftest

pnse

- the

vice

environment (e.g. changes in electrical properties of materials, chemical reactions involving moisture,
galvanic corrosion).

5.12.2 Test procedure

5.12.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-78, Test Cab, and in
5.12.2.2t05.12.2.4.

14
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.2.2 State of the specimen during conditioning

Mount the specimen as specified in 5.1.3. Do not supply it with power during the conditioning.

5.12

Appl

.2.3 Conditioning

y the following conditioning.

Temperature: (40 £2)°C

Relative humidity: (93+3)%

Dur:

5.12

Afte
thre

Desipgnate the greater of the response threshold value measured in this’test and that meas

sam

5.12

No f{
sped

The

5.13

5.13

To
atm

5.13

5.13

Use
cond

5.13

ition: 21d

.2.4 Final measurements

' a recovery period of at least 1 h in standard laboratory conditions,”measure th
hold value as specified in 5.1.5.

e specimen in the reproducibility testas y,,., or m.., and the lg§ser as y,,;, or my;,.

.3 Requirements

ault signal attributable to the endurance conditignihg shall be given on reconned
imen.

ratio of the response threshold values y, ..: Vi OF M. My, shall not be greater thar
 Sulfur dioxide (SO,) corrosion (endurance)

.1 Object of test

monstrate the ability of the detector to withstand the corrosive effects of sulfur di
spheric pollutant.

.2 Test procedure

.2.1 Reference

itioning.as specified in 5.13.2.3.

€ response

ired for the

tion of the

1,6.

oxide as an

the test apparatus and perform the procedure as specified in IEC 60068-2-42, Test Kc, but with the

.2;2 " State of specimen during conditioning

Mount the specimen as specified in 5.1.3. Do not supply it with power during the conditioning, but
equip it with untinned copper wires of the appropriate diameter, connected to a sufficient number
of terminals to allow the final measurement to be made without making further connections to the

spec

imen.

5.13.2.3 Conditioning

Apply the following conditioning.

© IS0 2023 - All rights reserved
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Temperature:
Relative humidity:

SO, concentration:

Duration:

(25 +2) °C
(93 +3) %
(25 +5) ul/1
21d

5.13.2.4 Final measurements

Immediately after the conditioning, subject the specimen 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 laboratory conditions. After

measure th

Designate t

same specimen in the reproducibility testas y .. orm

5.13.3 Rec

No fault si
specimen.

The ratio of]

5.14 Shoc

b response threshold value as specified in 5.1.5.

he greater of the response threshold values measured in this test and that medsured fo

max and the lesserasy ;. ormg:

Juirements

bnal attributable to the endurance conditioning shall be giveh. en reconnection of

the response threshold values y,,,..y i, Or m shall not be greater than 1,6.

max-Mmin

k (operational)

5.14.1 Object of test

To demonst
infrequentl

y, in the anticipated service environment:

5.14.2 Test procedure

5.14.2.1 R

Use the test
carry out th

5.14.2.2 St

Mount the S
equipment

5.14.2.3 C

pference

apparatus and perfornmithe procedure generally as specified in IEC 60068-2-27, Test Ea
e conditioning as specified in 5.14.2.3.

ate of specimen during conditioning

pecimen-as/Specified in 5.1.3 to a rigid fixture, and connect it to its supply and monitd
hs specified in 5.1.2.

bnditioning

this,

r the

the

rate the immunity of the detector to meghanical shocks which are likely to occur, albeit

, but

ring

For specimens with a mass <4,75 kg, apply the following conditioning.

Shock pulse type:

Pulse durat

Peak acceleration:
Number of directions:

Pulses per direction:

Half sine
ion: 6 ms

10 x (100 - 20 M) m/s? (where M is the mass of the specimen in kg)
6

3

Do not test specimens with a mass >4,75 kg.

16
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5.14.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period and for a further 2 min to detect any alarm or
fault signals.

5.14.2.5 Final measurements
After the conditioning, measure the response threshold value as specified in 5.1.5.

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

same specimen in the reproducibility test as y,,,, or m .., and the lesser as y,;, or my;,.

5.14.3 Requirements
No alarm or fault signals shall be given during the conditioning period or the additional 2 min.

The fatio of the response threshold values y,.. Vi, OF M.:M i, Shall not be greater than [1,6.

max

5.13 Impact (operational)

5.15.1 Object of test

To demonstrate the immunity of the smoke detectors to meghanical impacts upon its surfgce, which it
can potentially sustain in the normal shipping, installationiand service environments, and which it can
reaspnably be expected to withstand.

5.15.2 Test procedure

5.15.2.1 Apparatus

The |test apparatus (in accordance with“Annex E) shall consist of a swinging hammer inforporating
a reftangular-section aluminium alloy-head (aluminium alloy Al Cu4SiMg conforming fo 1SO 209,
solufion- and precipitation-treated.condition) with the plane-impact face chamfered to an angle of 60°
to the horizontal when in the striking position (i.e. when the hammer shaft is vertical). The hammer
head shall be (50 + 2,5) mm high, (76 * 3,8) mm wide and (80 + 4) mm long at mid-height.

5.15.2.2 State of specimen during conditioning

Moupnt the specimen, rigidly to the apparatus by its normal mounting means and position|it so that it
is stfuck by theaipper half of the impact face when the hammer is in the vertical position (i.e. when
the hammerhead-is moving horizontally). Choose the azimuthal direction and the position of impact
relative to the-Specimen as that most likely to impair the normal functioning of the specirr(:lgn. Connect
the §pecimen to its supply and monitoring equipment as specified in 5.1.2.

5.15:273—Comditioming

Use the following test parameters during the conditioning:

Impact energy: (1,9+0,1)]
Hammer velocity: (1,5+0,13) m/s
Number of impacts: one

5.15.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period and for a further 2 min to detect any alarm or
fault signals.
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5.15.2.5 Final measurements
After the conditioning, measure the response threshold value as specified in 5.1.5.

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

same specimen in the reproducibility testas y,, .. or m_ .., and the lesser as y,;, or my;,.

5.15.3 Requirements

No alarm or fault signals shall be given during the conditioning period or the additional 2 min.

Th 3 1 11 el ade Jo 4l H £ e 1 41 1 £ 41 e
e 1mpact STt MOt UetaciT tire SPeCMTICIT ITONT ITS Uast, O tite DasT T O tITC NMTOUITCITE:

The ratio ofjthe response threshold values y, ..V OF M5 My, Shall not be greater than 1,6.

max

5.16 Vibration, sinusoidal, (operational)

5.16.1 Object of test

To demonstrate the immunity of the detector to vibration at levels consideredappropriate to the noymal
service envjronment.

5.16.2 Tesft procedure

5.16.2.1 Rpference

\"A)
N
—_

Use the testjapparatus and perform the procedure as specified in IEC 60068-2-6, Test Fc, and in 5.16.
to 5.16.2.5.

5.16.2.2 State of specimen during conditioning

Mount the 4pecimen on a rigid fixture as specified in 5.1.3 and connect it to its supply and monitqring
equipment ps specified in 5.1.2. Apply the ‘vibration in each of three mutually perpendicular axgs in
turn, and sq that one of the three axes is\perpendicular to the normal mounting plane of the specimen.

5.16.2.3 Conditioning
Apply the fallowing conditioning.

Frequency fange: (10 to 150) Hz
Acceleration amplitide: 5m/s? (~ 0,5 gn)

Number of yxes: 3

Sweep rate: 1 octave/min
Number of sweep cycles: 1 /axis

The vibration operational and endurance tests may be combined such that the specimen is subjected
to the operational test conditioning followed by the endurance test conditioning in one axis before
changing to the next axis. Only one final measurement need be made.

5.16.2.4 Measurements during conditioning

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

After the conditioning, visually inspect the specimen for mechanical damage both internally and

exte

rnally. Then measure the response threshold value as specified in 5.1.5.

The final measurements are normally made after the vibration endurance test and only need be made
here if the operational test is conducted in isolation.

Designate the greater of the response threshold value measured in this test and that measured for the

same specimen in the reproducibility testas y,, ., orm

max and the lesserasy . ormg;,.

5.11.5 Requirements

No allarm or fault signals shall be given during the conditioning. No mechanical damagg githe

or ey

The

5.17

5.17

To demonstrate the ability of the detector to withstand theNong-term effects of vibrati

appj

5.17

5.17.2.1 Reference

Use

5.1712.4.

5.17.2.2 State of specimen during conditioning

Mou|

conditioning. Apply the vibration in each of three mutually perpendicular axes in turn, and
of thie three axes is perpendicular to the normal mounting axis of the specimen.

5.17.2.3 Conditioning

(ternally shall result.

ratio of the response threshold values y, . .y,.i, or mp,..:m ... shall not be greater than

max-*

[ Vibration, sinusoidal (endurance)

.1 Object of test

opriate to the shipping, installation and service environment.

.2 Test procedure

the test apparatus and perform the progédure as specified in IEC 60068-2-6, Test Fc, an

It the specimen on a rigid)fixture as specified in 5.1.3, but do not supply it with pd

r internally

1,6.

bn at levels

wer during
so that one

Apply the following conditioning.
Frequencysrange: (10 to 150) Hz
Accedleration amplitude: 10 m/s? (1.0 gn)
Number of axes: 3

Sweep rate: 1 octave/min

Number of sweep cycles:  20/axis

The vibration operational and endurance tests may be combined such that the specimen is subjected
to the operational test conditioning followed by the endurance test conditioning in one axis before
changing to the next axis. Only one final measurement needs to be made.

5.17.2.4 Final measurements

Afte

r the conditioning, measure the response threshold value as specified in 5.1.5.
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Designate the greater of the response threshold values measured in this test and that measured for the

same specimen in the reproducibility testas y,,,, or m

max and the lesserasy ., orm_;..

5.17.3 Requirements

No fault signal, attributable to the endurance conditioning, shall be given on reconnection of the

specimen.

The ratio of the response threshold values y .. .v,i, or m

max:Mmin Shall not be greater than 1,6.

5.18 Electramagnetic compatibilitv (EMC) immunitv tests (operational)
(=) r v | rd "4 \Y r 7

5.18.1 Car
a) electro
b) radiate
c) conduc
d) fasttra
e) slow hi
5.18.2 For
apply.

"y out the following EMC immunity tests as specified in IEC 62599-2:
static discharge;

 electromagnetic fields;

fed disturbances induced by electromagnetic fields;

hsient bursts, at a repetition rate of 100 kHz;

bh-energy voltage surges.

these tests, the criteria for conformance as specified in*IEC 62599-2 and the following

a) The furctional test, called for in the initial and final measurements, shall be as follows.

— Me

— Deg
for

hsure the response threshold value as specified in 5.1.5.

the same specimen in the reproducibility testas y, ., or m, .,

b) The required operating condition shall.be as specified in 5.1.2.

c) The acdeptance criteria for thefunctional test after the conditioning shall be that the ratio o
responge threshold values y .. 5, or m_ . :m_. shall not be greater than 1,6.
5.19 Fire $ensitivity

5.19.1 Object of test

To show th4

general appIIication in fire detection systems for buildings.

ignate the greater of the response thyeshold values measured in this test and that meas
and the lesserasy,;, or 1

t the.detector has adequate sensitivity to a broad spectrum of smoke types as require

shall

hred

min*

f the

d for

5.19.2 Test procedure

5.19.2.1 Principle of test

The specimens are mounted in a standard fire test room (Annex F applies) and exposed to a series of
test fires designed to produce smoke representative of a wide spectrum of types of smoke and smoke
flow conditions.

5.19.2.2 Test fires

Subject the

specimens to the four test fires, TF2 to TF5.

NOTE Test Fire 1 (TF1) is not considered applicable to this document.

20
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The applicable type, quantity and arrangement of the fuel and the method of ignition are specified in
Annexes G to ] for each test fire, along with the end-of-test condition and the required profile curve
limits.

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 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. It is permissible, and sometimes
necessary, to adjust the quantity, condition (e.g. moisture content) and arrangement of the fuel to obtain
valid test fires.

5.1

1.12.3 Mounting of specimens

Moupt the four specimens (Nos. 17, 18, 19 and 20) on the fire test room ceiling in the desi

(see
sens

Con

stab

Detd
reqy
soug

Annex F) in accordance with the manufacturer's instructions, such that they are
itive orientation relative to an assumed air flow from the centre of the room to the speq

ect each specimen to its supply and monitoring equipment, as specified in 5.1.2, ang
lize in its quiescent condition before the start of each test fire.

ctors which dynamically modify their sensitivity in response to varying ambient cor
ire special reset procedures and/or stabilization times. The manufacturer's guidanc
ht in such cases to ensure that the state of the detectors dt'the start of each test is ref

of thleir normal quiescent state.

5.19

The
imp
the

sour
for g
care

.2.4 Initial conditions

stability of the air and temperature affects the smoke flow within the room. This is
];rtant for the test fires which produce low thermal lift for the smoke (e.g. TF2 and TF3)

ifference between the temperature near the floor and the ceiling should be <2 °C, an
ces that can cause convection currentsi(e.g. lights and heaters) should be avoided. If it i
eople to be in the room at the beginning of a test fire, they should leave as soon as pos;
to produce the minimum disturbarice to the air.

Before each test fire, ventilate thexroom with clean air until it is free from smoke, so that th¢

bnated area
n the least
imen.

| allow it to

ditions can
e should be
resentative

barticularly
. Therefore,
d local heat
S necessary
ible, taking

b conditions

w the air in

giveh below can be obtained.

Switch off the ventilationSystem and close all doors, windows and other openings. Then allc
the foom to stabilize andjthe following conditions to be obtained before the test is started.
Air temperature; T=(23%+5)°C

Air movement: negligible

Smoke density (ionization): y<0,05

SmoKe density (opticalJ: m < 0,02 dB/m

5.19.2.5 Recording of the fire parameters and response values

During each test fire, record the fire parameters in Table 3 as a function of time from the start of the

test

. Record each parameter continuously or at least once per second.
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Table 3 — Fire parameters

Parameter Symbol Unit
Temperature change AT °C

Smoke density (ionization) y (dimensionless)
Smoke density (optical) m dB/m

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

Record the

time of response (alarm qignal) of each specimen along with /\7"d Vv and m_ the

fire

parameters
ignored.

5.19.3 Rec

All four spq
condition is

6 Testr
The test rej]

a) identifi

b) areferg
c) thedat
d) the met
e) the reg

maxim
f) the con
g) the temn
h) details
i) details
is made

j) any unuysual features observed.

at the moment of response. A response of the specimen after the end of test conditi

Juirements

bcimens shall generate an alarm signal, in each test fire, before the specified end-of]
reached.

pport

ort shall contain as a minimum the following information:
cation of the sample tested;

nce to this document, i.e. ISO 7240-7:2023;

e of the test;

hod(s) used;

ults of the test, including the individual response threshold values and the minin
im, and arithmetic mean valueswhere appropriate;

ditioning period and the conditioning atmosphere;
perature and the relative)humidity in the test room throughout the test;
pof the supply and menitoring equipment and the alarm criteria;

pf any deviation from this document or from the International Standards to which refer
, and details‘of any operations regarded as optional;

7 Marking

Each detect

bn is

rtest

um,

ence

or shall be clearly marked with the following information:

a) areference to this document, i.e. ISO 7240-7:2023;

b) the name or trademark of the manufacturer or supplier;

c) the model designation (type or number);

d) for detectors using scattered or transmitted light, the response threshold value band;

EXAMPLE Band 1 or Band @ CIE (where the band is determined by the CIE.)

e) the wir

22

ing terminal designations;
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f) 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.

For detachable detectors, the detector head shall be marked with the elements described in list points

a), b), ¢), d) (where applicable) and f), and the base shall be marked with at least c) and e).

Where any marking on the device uses symbols or abbreviations not in common use, thes
explained in the data supplied with the device.

The markings shall be visible during installation of the detector and shall be access

mailptenanee:

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

8 ata

8.1 | Hardware documentation

8.1.1 Either detectors shall be supplied with sufficient technical,-installation and maintg

e should be

ible during

bnance data

to epable their correct installation and operation or, if all of these data are not supplied with each

detefctor, reference to the appropriate data sheet shall be giverton, or with, each detector.

8.1.2 To enable correct operation of the detectors, these data should describe the re
for the correct processing of the signals from the deteetor. This may be in the form of a fy
spedification of these signals, a reference to the appropriate signalling protocol or a T
suitgble types of control and indicating equipment;etc.

8.1. Installation and maintenance dataxshall include reference to an in situ test metho
that|detectors operate correctly when installed.
NOT Additional information can ‘be required by organizations certifying that detectors pr

manfifacturer conform to the requirements of this document.
8.2 | Software documentation

8.2.1 The manufacturer shall submit documentation that gives an overview of the softw
This| documentatiemyshall be in sufficient detail for the design to be inspected for confor
this document and-shall include at least the following:

a) hp functiohal description of the main program flow (e.g. as a flow diagram or schema) i
following:

1)-/a brief description of the modules and the functions that they perform,

quirements
11 technical
eference to

d to ensure

oduced by a

rare design.
mance with

iIcluding the

2) the way in which the modules interact,
3) the overall hierarchy of the program,
4) the way in which the software interacts with the hardware of the detector,

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

b) adescription of which areas of memory are used for the various purposes (e.g. the program, sites

specific data, and running data);

c) adesignation, by which the software and its version can be uniquely identified.
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8.2.2 The manufacturer shall prepare and maintain detailed design documentation. This shall be

available for inspection in a manner that respects the manufacturers' rights for confidentiality. It shall
comprise at least the following:

a) an overview of the whole system configuration, including all software and hardware components;
b) adescription of each module of the program, containing at least:
1) the name of the module,

2) adescription of the tasks performed,

3) adpscription of the interfaces, including the type of data transfer, the valid data range and the
chdcking for valid data;

c) full source code listings, as hard copy or in machine-readable form (e.g. ASCII-code)/including the
global and local variables, constants and labels used, and sufficient comment for thie/program [flow
to be rgcognized;

d) details|of any software tools used in the design and implementation phase (e.g. CASE-tpols,
compilgrs).

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

24
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Smoke tunnel for response threshold value measurements

A.1 This annex spec1f1es those propertles of the smoke tunnel which are of prlmary importance for

Ho ever since it is not practical to spec1fy and measure all parameters whlch can i
meapurements, the background information in Annex L should be carefully considered
into|account when a smoke tunnel is designed and used to make measurements, as’spec
docyment.

A.2 | The smoke tunnel shall have a horizontal working section containing a working v
working volume is a defined part of the working section where the air\temperature and

within the required test conditions. Conformance with this requirément shall be regula
undé¢r static conditions, by measurements at an adequate number of‘points distributed wi
the imaginary boundaries of the working volume. The workingtvolume shall be large eno
enclpse the detector to be tested and the sensing parts of-thé measuring equipment. T

sectlon shall be designed to allow the dazzling apparatus specified in Annex D to be inserted.

to b¢ tested shall be mounted in its normal operating position on the underside of a flat bg
with the air flow in the working volume. The board shall be of such dimensions that its ed
are ait least 20 mm from any part of the detector. Tlie' alarm mounting arrangement shall
obstiruct the air flow between the board and the tuinnel ceiling.

A.3 | Means shall be provided for creating(an essentially laminar air flow at the require
[i.e. [0,2 £ 0,04) m/s or (1,0 £ 0,2) m/s] through the working volume. It shall be possible to|
temperature at the required values and-to increase the temperature at a rate not exceeding
55°

N

Lo

A4
and |
of thle detector.

Both aerosol density meéasurements, m in dB/m for alarms using scattered or transt

A.5
dens

Means shall be)provided for the introduction of the test aerosol such that a homogeng
ity is obtainedin the working volume.

A.6 | Onlyonealarmshall be mounted in the tunnel, unlessithas been demonstrated that me
made simultaneously on more than one alarm are in close agreement with measuremen
testing_alarms individually. In the event of a dispute, the value obtained by individual test

ke detectors.

fluence the
and taken
fied in this

olume. The
hir flow are
rly verified
[thin and on
ugh to fully
he working
The alarm
ard aligned
ge or edges
not unduly

d velocities
control the
1 K/min to

hitted light,

y (dimensionless) for alarms using ionization, shall be made in the working volume in the proximity

ous aerosol

Asurements
ts made by
ing shall be

accepted.
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Annex B
(normative)

Test aerosol for response threshold value measurements

B.1 A polydispersive aerosol shall be used as the test aerosol to measure the response threshold

values. Thefﬁmmmmpm—mﬂmm-@mmm pum
and 1 pm and a refractive index of approximately 1,4.

B.2 The tg¢st aerosol shall be reproducible and stable with regard to the following parameters:
— particlg¢ mass distribution;

— optical constants of the particles;

— particlg shape;

— particlg structure.

B.3 The stability of the aerosol should be ensured. One possiblesmethod to do this is to measurq and
monitor thq stability of the ratio m:y.

B.4 Itis recommended that an aerosol generator usingpharmaceutical-grade paraffin oil be usg¢d to
generate thp test aerosol.
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Smoke-measuring instruments

C.1 _Obscuration meter

C.1.1 The response threshold of alarms using scattered light or transmitted light ischdrdcterized by
the adbsorbance index (extinction module) of the test aerosol, measured in the proximity of the alarm, at
the moment that it generates an alarm signal.

C.1.2 The absorbance index is designated m and expressed in decibéls“per metre (dB/m). The
absdrbance index m is given by the following formula:

P
n=mlog 0
d P

whele

] isthe distance, expressed in m, travelled by the’light in the test aerosol or smoke, frpm the light
source to the light receiver;

P, isthe radiated power received without:fést aerosol or smoke;

P is the radiated power received with:test aerosol or smoke.

C.1.3 For all aerosol or smoke concentrations corresponding to an attenuation of up to 2 dB/m, the
meapuring error of the obscuration'meter shall not exceed 0,02 dB/m + 5 % of the measured pttenuation
of thie aerosol or smoke concentration.

C.1.4 The optical system'shall be arranged so that any light scattered more than 3° by thetest aerosol
or sinoke is disregardedby the light detector.

The gffective radidted power of the light beam shall be:
— ptleast 50:% within a wavelength range from 800 nm to 950 nm,

— pot more than 1 % in the wavelength range below 800 nm,

— hotmore than 10 % in the wavelength range above 1 050 nm.

NOTE The effective radiated power in each wavelength range is the product of the power emitted by the
light source, the transmission level of the optical measuring path in clean air and the sensitivity of the receiver
within this wavelength range.

C.2 Measuring ionization chamber (MIC)

C.2.1 General

The response threshold of alarms using ionization is characterized by a non-dimensional quantity, y,
which is derived from the relative change of the current flowing in a measuring ionization chamber,
and which is related to the particle concentration of the test aerosol, measured in the proximity of the
alarm, at the moment that it generates an alarm condition.
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C.2.2 Operating method and basic construction

C.2.2.1 The mechanical construction of the measuring ionization chamber is given in Annex M.

C.2.2.2 The measuring device consists of a measuring chamber, an electronic amplifier and a method

of continuously sucking in a sample of the aerosol or smoke to be measured.

C.2.2.3 The principle of operation of the measuring ionization chamber is shown in Figure C.1. The
measuring chamber contains a measuring volume and a suitable means by which the sampled air is
sucked in and passes the measuring volume in such a way that the aerosol/smoke particles diffuse into
this volume This diffusion is such that the flow of ions within the measuring volume is not disturbgd by
air movements.

C.2.2.4 The air within the measuring volume is ionized by alpha radiation from.an ameri¢ium
radioactivelsource, such that there is a bipolar flow of ions when an electrical voltage isapplied betyween
the electrodes. This flow of ions is affected in a known manner by the aerosol or smoeke particles| The
ratio of the furrent in the aerosol-free chamber to that in the presence of an aergsel is a known fungtion
of the aerogol or smoke concentration. Thus, the non-dimensional quantity y,-which is approximately
proportional to the particle concentration for a particular type of aerosol or snoke, is used as a meajsure
of the respdnse threshold value for smoke detector using ionization.

C.2.2.5 Tle measuring chamber is dimensioned and operated such that the following relationghips

apply:

N S

Q|

28

URaS%

is the chamber current in air without test aerosol or smoke;
is the chamber ctrrent in air with test aerosol or smoke;

is the chambey constant;

is the particle concentration in particles per m3;

iscthe average particle diameter.
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2 hssembly plate 10 ~measuring electrode
3 nsulating ring 11." guard ring
4  hir/smoke entry 12 insulating material
5 puter grid 13 windshield
6 |nner grid 14 electronics
7  prays
8 prsource
Figure C.1 — Measuring ionization chamber — Method of operation
C.2.3 Technical data
a) Hadiation souree
Isot¢pe: americium 241Am
Actiyity: (130 £ 6,5) kBq

Average energy:

Mechanical construction:

@5 £0,225) MeV

Americium oxide embedded in gold between two layers of gold, covered

with a hard gold alloy. The source is in the form of a circular disc with a
diameter of 27 mm, which is mounted in a holder such that no cut edges

are accessible.

b) lonization chamber

The chamber impedance (i.e. the reciprocal of the slope of the current versus voltage characteristic of
the chamber in its linear region where the chamber current <100 pA) shall be (1,9 + 0,095) x 1011 Q,
when measured in aerosol- and smoke-free air at the following conditions:
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Pressure: (101,3 + 1) kPa
Temperature: (25 2)°C
Relative humidity: (55 +20) %

with the potential of the guard ring within +0,1 V of the voltage of the measuring electrode.

c)

Current measuring amplifier

The chamber is operated in the circuit shown in Figure C.2, with the supply voltage such that the
chamber cuffTent between the measuring electrodes 15

impedance

d) Suction|system

The suction

atmospherif pressure.

N Ul W N

30

pA In aerosol- or smoke-iree air. € Input

pf the current measuring device shall be <109 Q.

system shall draw air through the device at a continuous steady flow of (30°+ 3) 1/min pt

supply voltage

measuring electrode

guard rihg

current measuring amplifier

output voltage‘proportional to chamber current

input impédance, Z,, < 10°% Q

|

=
— 5

Figure C.2 — Measuring ionization chamber — Operating circuit
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D.1

AEHD, BFGC and DCGH) closed and lined on the inside with high-gloss aluminium foil~Th

opp

D.2

Figulre D.1 b)] with a diameter of approximately 30 cm is mounted on each ofthe four closed
the qube. The lights should not cause turbulence in the tunnel. To obtain a stable light outpt
shoyld be aged for 100 h and discarded at 2 000 h.

D.3

so that light can play on it from all directions.

D.4

Key
1
2

ISO 7240-7:2023(E)

Annex D
(normative)

Apparatus for dazzling test

The dazzling apparatus [see Figure D.1 a)] shall be constructed so that it can be inserted in the

sing cube faces (ABCD and EFGH) are open to allow for the flow of test aerosol thtough

A circular fluorescent lamp [32 W, “warm white”, approximate colour temperature: 2

The specimen to be tested shall be installed in the centre of the)upper cube face [see Fi

aces (ABFE,
e other two
the device.

800 K; see
surfaces of
t, the tubes

gure D.1 a)]

The electrical connections to the fluorescent lamps shall be such that there can be no interference
with the detection system through electrical signals.

Dimensions if centimetres

Bf ()" 1 F g
—
~38
A B
~38
a) Apparatus construction b) Dazzling lamp shade

stream of aerosol
fluorescent lamp

Figure D.1 — Dazzling apparatus (a) and lamp (b)
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Annex E
(normative)

Apparatus for impact test

E.1 The apparatus (see Figure E.1) consists essentially of a swinging hammer comprising a

rectangulay
hammer is
steel frame
rigid frame
present.

E.2 Thes
manufactuy

precipitatign-treated. It has a plane-impact face chamfered at (60 + 1)° to the\leng axis of the head
] shaft has an outside diameter of (25 + 0,1) mm with a wall thickness of (1,6 + 0,1) mm.

tubular steg

E.3 Thes
axis of rotaf
in outside d
approximat
used.

E.4 Diam

outside dianeter and 185 mm long. These arms are:screwed into the boss so that the length of 150

protrudes. 4
balance the
150 mm-dia
with one en

E.5 The 1
normal fixi
the hamme

E.6 Toop
as shown i
assembly ig
weight rem

sectiom head-{striker)y witha chamferedimpact face;, mounted omra tubutar steetshaft
ixed into a steel boss, which runs on ball bearings on a fixed steel shaft mounted in a

so that the hammer can rotate freely about the axis of the fixed shaft. The desigm o
is such as to allow complete rotation of the hammer assembly when the specimen i3

triker has overall dimensions of 76 mm (width) x 50 mm (depth) x 94'mm (length) a
ed from aluminium alloy (Al Cu4SiMg as specified in ISO 209), which.has been solution

ion of the assembly, the two axes being mutually perpendicular. The central boss is 102
iameter and 200 mm long and is mounted coaxiallyon the fixed steel pivot shaft, whi
ely 25 mm in diameter; however, the precise diameéter of the shaft depends on the beaf

btrically opposite the hammer shaft are two steel counter-balance arms, each 20 m

\ steel counter-balance weight is mottited on the arms so that its position can be adjustg
weight of the striker and arms, as)in Figure E.1. On the end of the central boss is moun{
meter aluminium alloy pulley,-12"mm wide, and around this is wound an inextensible c
d fixed to the pulley. The other end of the cable supports the operating weight.

igid frame also supperts the mounting board on which the specimen is mounted b
gs. The mountingdoard is adjustable vertically so that the upper half of the impact fa

erate the apparatus, the position of the mounting board with the specimen is first adju
h Figure(E)1 and the mounting board is then secured rigidly to the frame. The hani
then.balanced carefully by adjustment of the counter-balance weight with the opers3
pved, The hammer arm is then drawn back to the horizontal position ready for releasg
noweight is reinstated. On release of the assembly, the operating weight spins the hanj

" strikes the specimen when the hammer is moving horizontally, as shown in Figure E.1.

The
Figid
f the
not

nd is
and
The

'riker is mounted on the shaft so that its long axis is at adadial distance of 305 mm fronp the

mm
ch is
ings

m in
mm
bd to
eda
nble,

[y its

ce of

sted
mer
iting

and
mer

the operatil

and arm through an angle of 3m/2 rad to strike the specimen. The mass, in kg, of the operating weight
to produce the required impact energy of 1,9 | equals 0,388/(3nr) kg, where r is the effective radius of
the pulley, in metres. This equals approximately 0,55 kg for a pulley radius of 75 mm.

E.7 As this document requires a hammer velocity at impact of (1,5 * 0,13) m/s, the mass of the
hammer head needs to be reduced by drilling the back face sufficiently to obtain this velocity. It is
estimated that a head of mass of about 0,79 kg is required to obtain the specified velocity, but this

needs to be

32
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Dimensions in millimetres
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Key
1 mounting board 7  pulley
2 fetector 8  ball bearings
3 triker 9  counter-balance arms
4  ptriker shaft 10 operating weight
5 poss 11 counter-balance weight
6  hngle of movenient
NOTE The dimensions shown are for guidance, apart from those relating to the hammer head.
Eicura
Eigure -l —lmpactapparatus———
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Annex F

(normative)

Fire test room

The fire sensitivity tests shall be conducted in a rectangular room with a flat horizontal ceiling, and the

following dimensions:

length: 9mto 11 m;
width: 6 mto 8 m;
height: 3,8mto 4,2 m.

The fire tes
— measuf
— obscur;

— temper

The speci

The speci

ing ionization chamber (MIC);
tion meter;

ture probe.

L room shall be equipped with the following measuring instruments

ns to be tested, the measuring ionization chamber (MIC), the temperature probe and the
measuring part of the obscuration meter shall all be located:as shown in Figures F.1 and F.2.

ens, the MIC and the mechanical parts of-tlie obscuration meter shall be at least 100{mm

apart, meaqured to the nearest edges. The centre line“of the beam of the obscuration meter shall be at
least 35 mnp below the ceiling.

34
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Dimensions in metres

1

Key
1 ppecimens and measuring instruments (see Figure F.2)
2 position of test fire

Figure F.1 — Plan view of fire test room™and position of specimens and monitoring instruments

Dimensi¢ns in metres

1

0)15

~_| 50° |

Key
1 ceiling

Figure F.2 — Mounting position for instruments and specimens
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G.1 Fuel

Annex G
(normative)

Smouldering (pyrolysis) wood fire (TF2)

Approximat
75 mm x 25

G.2 Hoty

The hotplaf
distance of
groove 4 m

The temper]

from the edige of the hotplate, and secured to provide a good thermal/contact.

G.3 Arrangement

The sticks {
with the su

in Figure G.
G.4 Heat

The hotplat]
11 min.

G.5 End{of-test condition

The end-of{
alarm signg

G.6 Test

ely 10 dried beechwood sticks (moisture content = 5 %), each stick having dimensjo1
mm x 20 mm.
late

e shall have a 220 mm diameter grooved surface with eight concéntric grooves w
3 mm between grooves. Each groove shall be 2 mm deep and 5. a1m wide, with the d
m from the edge. The hotplate shall have a rating of approximately 2 kW.

ature of the hot plate shall be measured by a sensor attached to the fifth groove, cou

face such that the temperature probe lies\between the sticks and is not covered, as sh
1.

ing rate

e shall be powered such thatits temperature rises from ambient to 600 °C in approxim

test condition,wng, shall be when m = 2 dB/m or all of the specimens have generate
I, whichevegrdis the earlier.

validity criteria

s of

th a
uter

nted

hall be arranged radially on the grooved hotplate surface, with the 20-mm side in contact

own

ntely

d an

No flaming

shrattoccur before the emd=of-test comditiom as beem reachedThe devetopmemntof the fire

shall be such that the curves of m against y, and m against time, t, fall within the hatched areas shown
in Figures G.2 and G.3, respectively. That is, 1,23(-) < y < 2,05(-) and 570 < t < 840 at the end-of-test
condition mg = 2 dB/m.
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Key
1  prooved hotplate
femperature sensor
3 wooden sticks

Figure G.1 — Arrangement of sticks on hotplate

Key
X  y-value (-)
Y m-value (dB/m)

Figure G.2 — Limits for m against y, Fire TF2
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Key
X
Y

38

t-value
m-value

Y A

2,0 S

(dB/m)

0,05

Figure G.3 — Limits for m against time, ¢, Fire TF2
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Annex H
(normative)

Glowing smouldering cotton fire (TF3)

H.1_Fuel

Approximately 90 pieces of braided cotton wick, each of length approximately 80 cm) atjd weighing
appijoximately 3 g. The wicks shall be free from any protective coating and shall be washed|and dried if

necgssary.

H.2| Arrangement

The [wicks shall be fastened to a ring approximately 10 cm in diametér’and suspended approximately
1 m pbove a non-combustible plate as shown in Figure H.1.

Dimensigns in metres

Figure H.1 — Arrangement of cotton wicks
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H.3 Ignition

The lower end of each wick shall be ignited so that the wicks continue to glow. Any flaming shall be
blown out immediately. The test time shall start when all wicks are glowing.

H.4 End-

of-test condition

The end-of-test condition, my, shall be when m = 2 dB/m or all of the specimens have generated an

alarm signa

I, whichever is the earlier.

H.5 Test

The develoy

validity criteria

ment of the fire shall be such that the curves of m againsty, and m against time, £, fall within

the hatched areas shown in Figures H.2 and H.3, respectively. That is, at the end-of-test condjtion

mg=2dB/m, 3,2<y<5,33and 280 <t < 750.

Key

X  y-value (-

Y m-value

Y A

2,0 -

0,1 -

(dB/m)

Figure H.2 — Limits for m against y, Fire TF3
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0,05

Key
X  p-value (s)
Y m-value (dB/m)

Figure H.3 — Limits for m against time, t;Fire TF3
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.1 Fuel

Three mats

additives apd having a density of approximately 20 kg/m3, are usually found sufficient. Howeéver

exact quant

1.2 Arr

The mats s
folded up td

1.3 Ignit
The mats s}
may be adj
methylated

7:2023(E)

Annex I
(normative)

Flaming plastics (polyurethane) fire (TF4)

approximately 50 cm x 50 cm x 2 cm, of soft polyurethane foam, without flame-retar

ity of fuel may be adjusted to obtain valid tests.

:1ngement

all be placed one on top of another on a base formed from alumtium foil with the e
provide a tray.

ion
1all normally be ignited at a corner of the lower mat:However, the exact position of ign

spirit) may be used to assist the ignition.

.4 End{of-test condition

The end-of-

Yg=6,0
respon

YE=6,5
of Band

all of th

.5 Test
The develo

Lest condition shall be when:

for ionization detectors and detectors using scattered or transmitted light with a decl
te threshold value of Band 1,.0r

for detectors using scattered or transmitted light, with a declared response threshold v
2,0r

e specimens havegenerated an alarm signal, whichever is the earlier.

validity criteria

within the

pbment’of the fire shall be such that the curves of m against y, and m against time,
atehed areas shown in Figures 1.1 or [.2, as appropriate for the type of detector tested

dant
the

dges

tion

isted to obtain a valid test. A small quantity of% clean burning material (e.g. 5 cnp3 of

ared

alue

fall
and

Figure [.3, 1

P 1 2k NN FRR | 1 £in - 1o
CSPCLLIVElY. TIIdU1S5, dU LT TITU~UIFLES U CUITUILIUIL.

— yg=6,0and 1,27 < m < 1,73 for ionization detectors and detectors using scattered or transmitted
light with a declared response threshold value of Band 1, and 140 < t < 180, or

— yg = 6,5 and 1,38 < m < 1,86 for detectors using scattered or transmitted light, with a declared
response threshold value of Band 2, and 150 < ¢ < 193.

42
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Y A

1,73 A

1,27 -

0,2 1

Key
X p-value (-)
Y n-value (dB/m)

Figure 1.1 — Limits for m against y, Fire TF4 — Ionization detectors and detectors§ using
scattered or transmitted light with declared response threshold value of Band 1

Y A
1,86

1,38

Key
X p-value (-)
Y n-value (dBYm)

Figure 2 — Limits for m against y, Fire TF4 — Detectors using scattered or transmitted light
with declared response threshold value of Band 2
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Key
X
Y
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t-value

m-value

Y A
1,86 -
1,73 |

(dB/m)

Figure 1.3 — Limits for m against time, ¢, Fire TF4
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Annex |
(normative)

Flaming liquid (n-heptane) fire (TF5)

J.1 Fuel

Approximately 650 g of a mixture of n-heptane (purity 99 %) with approximately 3 % of tolyene (purity
= 99(%), by volume. The precise quantities may be varied to obtain valid tests.

J.2 | Arrangement

The heptane/toluene mixture shall be burnt in a square steel tray with"dimensions of approximately
33cmx 33 cm x5 cm.

J.3 | Ignition

Ignition shall be by flame or spark, etc.

J.4 | End-of-test condition
The end-of-test condition shall be when:

— Vg = 6,0 for ionization detectors and deétectors using scattered or transmitted light with a declared
Fesponse threshold value of Band 1,0t

— g =75 for detectors using scattered or transmitted light, with a declared response thr¢shold value
bf Band 2, or

— pll of the specimens have generated an alarm signal, whichever is the earlier.

If, hgwever, the end-of-test’condition, yr = 6 or yp = 7,5 is reached before all the specimens pf detectors
using scattered or trahSmitted light have responded, then the test is only considered valid if m has
exceeded 1,1 dB/ntor 1,35 dB/m respectively.

J.5 | Testvalidity criteria

The development of the f1re shall be such that the curves of m agamst y, and m against|time, ¢, fall
o 3 the tyne g o tested, and

Figures].3 respectlvely That is, at the end of- test condltlon

— Yg=6,0and 0,92 < m < 1,24 for ionization detectors and detectors using scattered or transmitted
light with a declared response threshold value of Band 1, except for the special case above for which
m<1,1,and 120 <t < 240, or

— yg =75 and 1,15 < m < 1,55 for detectors using scattered or transmitted light, with a declared
response threshold value of Band 2, except for the special case above for which m < 1,35 and
150 <t<300.
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Y A

1,24 1

0,92 -

0,1 -

Key
X  y-value (-)
Y m-value|(dB/m)

Figurd].1 — Limits for m against y, Fire TF5 — Ionization detectors and detectors using
scattered or transmitted light with declared response threshold value of Band 1

Y A
1,55

1,15

Key

X  y-value[-)
Y  m-value(dB/m)

Figure ]. 2 —ZWtimitsfornagainstyFire TES— Petectorsusingseattered-or transmitted-Hght
with declared response threshold value of Band 2
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