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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 B
desc

different types of ISO documents should be noted. This document was drafted in acéorda
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Htenance are

ded for the
ce with the

Attention is drawn to the possibility that some of the elements of this documérntmay be the subject of

patent rights. ISO shall not be held responsible for identifying any or all sueh“patent right

any

on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any

constitute an endorsement.

For

exprgssions related to conformity assessment, as wellvas information about ISO's a

the

patent rights identified during the development of the document willbe in the Introdu

frade name used in this document is information given for the-éonvenience of users 4

in explanation of the voluntary nature of standards;, the meaning of ISO specifig

World Trade Organization (WTO) principles in‘“the Technical Barriers to Trade

www.iso.org/iso/foreword.html.

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

This
revided.

The

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

This edition recognizes(the introduction of combination and multi-criteria smoke alg
dlarms that within the one housing provide multiple fire sensors.

This edition recagnizes the technology for open smoke alarms: smoke alarms where t
f smoke occui's outside the smoke alarm enclosure.

This editionf permits the inclusion of a sensor within the smoke alarm that is unre
dletectionye.g. carbon monoxide sensor.

This edition introduces new requirements for:

s. Details of
ction and/or

nd does not

terms and
Hherence to
(TBT), see

btection and

third edition cancels and replaces the'second edition (ISO 12239:2010), which has been technically

rms: smoke

he detection

ated to fire

a) smoke alarms that derive their main power from the mains or a mains-derived source;

b) external power supply equipment;
c¢) temporary disablement facility;
d) smoke alarms utilizing radio frequency links;

e) assessment of wall-mounted smoke alarms.

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

This document for smoke alarms is drafted on the basis of functions that are to be provided on all smoke
alarms covered by this document, and optional functions with requirements which may additionally
be provided. It is intended that the options will be used for specific applications, as recommended in
application guidelines.

Each optional function is included as a separate entity, with its own set of associated requirements, in
order to permit smoke alarms covered by this document with different combinations of functions to
conform to this document.

Additional functions can also be provided, even if not specified in this document.

viil © 1S0 2021 - All rights reserved
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Smoke alarms using scattered light, transmitted light or
ionization

IMPORTANT — Certain types of smoke alarms contain radioactive materials. The national
requirements for radiation protection differ from country to country and they are not specified
in this document. Such smoke alarms should, however, take into consideration the applicable
national standards, which should take into consideration the recommendations of the Nuclear
Enerngy Agency (NEA) of the Organization for Economic Co-operation and Developmeht (OECD).

1 $cope

This| document specifies requirements, test methods, performance criteria and mapufacturers'
instrjuctions for smoke alarms that operate using scattered light, transmitted light or ionjization, and
are intended for household or similar residential applications.

For the testing of other types of smoke alarms, or smoke alarms working on different principles, this
docujment is recommended only as guidance. Smoke alarms with/special characteristics anld developed
for specific risks are not covered by this document.

This|document allows, although it does not require, the inclusion within the smoke alarn of facilities
for the following:

— vyisual fault condition indication;

— ¢xtended temperature-range operation;

— interconnection with other similar smoke alarms or accessories;
— flemporary disablement;

dlarm silencing;

— gignal frequency characteristics;

— gtandby power source-low condition silence;

— g$moke alarms with voice;

— 3$moke alarinstusing radio frequency links;

— TesponSeto slowly developing fires (drift compensation).

Wheresuch facilities are included, this document specifies applicable requirements.

This document does not cover devices intended for incorporation in systems using separate control and
indicating equipment. Such systems are specified in the ISO 7240 series.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 209, Aluminium and aluminium alloys — Chemical composition

ISO 2919, Radiological protection — Sealed radioactive sources — General requirements and classification

© IS0 2021 - All rights reserved 1
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ISO 7240-4,

2021(E)

Fire detection and alarm systems — Part 4: Power supply equipment

ISO 7240-7, Fire detection and alarm systems — Part 7: Point-type smoke detectors using scattered light,

transmitted

light or ionization

ISO 7731, Ergonomics — Danger signals for public and work areas — Auditory danger signals

[SO 8201, Alarm systems — Audible emergency evacuation signal — Requirements

IEC 60065:2
IEC 60068-1

005, 20014, Audio, video and similar electronic apparatus — Safety requirements

, Environmental testing — Part 1: General and guidance

IEC 60068-7
[EC 60068-7
[EC 60068-7

IEC 60068-2
connections

[EC 60068-7
IEC 60950-1

IEC 61000-4
Radiated rad

IEC 61672-1

IEC 62599-
components

3 Terms

For the pury
[SO and IEC
ISO Onl

IEC Eled

3.1
aerosol der
smoke denj

-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold
-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat
-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusaidal)

-42, Environmental testing — Part 2-42: Tests — Test Kc: Sulphur dioxijde test for contact

-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state
:2005, Information technology equipment — Safety — Partd; General requirements

-3, Electromagnet compatibility (EMC) — Part 4-3: Testing and measurement techniqu
Jio-frequency, electromagnetic field immunity test

2002, Electroacoustics — Sound level meters — Part 1: Specifications

D, Alarm systems - Part 2: Electromagnétic compatibility - Immunity requirement
of fire and Security alarm systems

and definitions
oses of this document, the fellowing terms and definitions apply.

maintain terminology databases for use in standardization at the following addresses

ne browsing platforim: available at https://www.iso.org/obp

tropedia: available at https://www.electropedia.org/

sity
ity

s and

s for

amount of p

prticulates per volume as described operationally by one of two parameters:

— m(314)

— »(3,28)

Note 1 to entry: Strictly speaking, these parameters are not concentrations, but represent values which are
proportional to the concentration and have been shown to function in lieu of a true concentration value for the

purposes of t

3.2

hese tests.

alarm condition

audible sign

al specified by the manufacturer as indicating the existence of a fire

© IS0 2021 - All rights reserved
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3.3
alarm-silence facility
means of temporarily silencing or desensitizing a smoke alarm after smoke has been detected

3.4

connectable device

device not conforming to this document, the operation of which will not jeopardize the performance of
the connected smoke alarm(s)

3.5
audible alarm signal

d'l 2 ) S dad o 3o 12 4 1 pa
au ll IT Dlsllal ITILCTIUTCTU LU IITUICdiT dll dlIdl 111 CUIITUILIUIT

3.6
battery-low condition
combination of battery voltage and series resistance which results in a fault warning

3.7
combination smoke alarm
smolte alarm incorporating within one mechanical housing more than, én¢ fire sensor, with|each sensor
independently signalling a fire alarm condition, e.g. ionization and photoelectric

3.8
detachable smoke alarm
smolte alarm which consists of two components, the head:and the base, and which allowg them to be
separated from each other for maintenance without damaging any of the components

3.9
fault condition
condjfition in which the smoke alarm is affected by“an adverse condition of a component

3.10
faul§ warning
audible signal specified by the manufacturer as indicating the existence of an actual or incipient fault
that may prevent an alarm condition

3.11
freeifield conditions
condiitions where there-dare a minimal number of sound wave or radio frequency wave reflecting or
absorbing surfaces

3.12
interconnectable' smoke alarm
smolte alarmiwhich can be interconnected with other smoke alarms to provide a compmon alarm
condjition

3.13
least sensitive orientation

point of rotation, relative to air flow, about the vertical axis where a smoke alarm produces the
maximum response threshold value

3.14

m

absorbance index

measured light attenuation characterizing the concentration of particulates in smoke or an aerosol

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

3.15
mains
AC supply from an electrical authority

©1S0 2021 - All rights reserved 3
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main power source
source of power intended to supply the smoke alarm

3.17

most sensitive orientation
point of rotation, relative to air flow, about the vertical axis where a detector produces the minimum

response th

3.18

reshold value

multi-criteria smoke alarm

ional

smoke alar

sensors wit
to fire deve
alarm condi

3.19

non-remov
internal poy
intended as

3.20

I illbUl lJUl qtills \A4 ithill UIlICT ulcuhaui\,a} huuoius d OlllU}\C OCIIOSUI lJ}uD UIIT Ul IIIUI'C addit
h all sensors separately monitored for the presence or absence of an output signalrel
opment where the individual signal from each sensor is evaluated to determine \whe
fion is reached

hble power source
Ver source, main or standby, integrated or fixed within the smoke alarm such that it i
user-replaceable or serviceable

normal condition

condition in
or a fault co

3.21
open smok
optical smol

3.22

which the smoke alarm is supplied with power but is nét giving either an alarm cond
hdition, but is able to give such signals if the occasion arises

e alarm
ke alarm with the sensing volume(s) outside its enclosure

radio frequency link

means of ¢
propagation

3.23

mmunication between at least two smoke alarm devices, using radio frequency

response threshold

Ay,
aerosol den
when tested

3.24

5ity in the proximity,ef the specimen at the moment that it generates an alarm cond
as specified in 57105

standby power source

source of p
unavailable

3.25
smoke alar

pwer intended to supply the smoke alarm in the event that the main power sour

ating
n an

S not

ition

wave

tion,

ce is

m

device containing within one housing all the components, with or without an internal power source,
necessary for detecting smoke and generating an alarm condition and which can comprise one or more
parts such as a base (socket) and head (body)

3.26
temporary

disablement facility

means of temporarily disabling or desensitizing a smoke alarm when it is in the normal condition

3.27
type A smo
type A

ke alarm

smoke alarm that does not contain radioactive materials

© IS0 2021 - All rights reserved
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3.28

type B smoke alarm

type B

smoke alarm containing radioactive materials

3.29

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 is given in Annex C.

4 G(eneral requirements

4.1 | Conformity

The imanufacturer shall submit documentation which gives an overview~of the product’s design,
components, materials and reliability prediction. This documentation shall contain sufficignt detail for
the design to be inspected and assessed for conformance with this document. Conformity agsessment is
the demonstration that the mandatory requirements relating to theproduct are fulfilled.

Combination and multi-criteria smoke alarms shall include asmoke sensor and irrespegtive of any
additional sensor functionality, shall be tested to the requirenients of this document.

Open} smoke alarms shall be tested to the requirements*of this document and the relevant clauses of
ISO 7240-7.

The $moke alarm shall be resettable and:

a) ghall meet the requirements of this Clause 4, which may be verified by visual inspection or
¢ngineering assessment;

b) shall be tested as specified in Clatise 5;
c) ¢hall meet the requirements.of.these tests; and

d) lhave a stated service lifé of at least 10 years under normal conditions of use.

4.2 | Optional and,additional functions

If anfoptional functioen is included, all the corresponding requirements shall be met.

Addifional functions may be provided, even if not specified in this document. Where provided, such
functions shall not jeopardize any function required by this document. Where non-fire s¢nsors share
functiors. of the smoke alarm such as the alarm sounder and visual alarm indicator, the indjication shall
be distinguishable from the smoke alarm indication.

NOTE Each optional function is included in a separate clause, with its own set of associated requirements,
in order to permit smoke alarms covered by this document to have different combinations of functions and still
conform to this document.

4.3 Smoke alarm type

The smoke alarm shall be one or both of the following types:
a) TypeA

b) TypeB

© IS0 2021 - All rights reserved 5
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4.4 Response threshold value of detectors using scattered or transmitted light

Detectors using scattered or transmitted light shall conform to one of the two response threshold value
bands specified in Table 1 and the corresponding end-of-test conditions for the test fires specified in

5.16.

Table 1 — Response threshold value for detectors using scattered or transmitted light

Band | Response threshold value in smoke Test fires end-of-test conditions
tunnel (aerosol) TF2 TF3 TF4 TF5
dB/m dB/m dB/m dimensionless | dimensionless
1 0,05<m m=2 m=2 y=6 y=6
2 0,2<m m=2 m=2 y=6,5 P35 7,5
NOTE The smaller the m value, the higher the sensitivity of the detectors.
4.5 Alarm condition
4.5.1 Aurpl indicator
4.5.1.1 Signal temporal pattern

The smoke 4

a) theems
b) the aud
NOTE

alarm and ca

4.5.1.2 Si

The alarm ¢
gradually to
and 5.19).

4.5.1.3 Si

The audiblg
approximat

4.5.2 Visuyal indicators

The selection of the signal temporal pattern is-related to the installation requirement of the s

larm aural signal temporal pattern shall be either:
rgency evacuation signal defined in ISO 8201, or

tory danger signal defined in ISO 7731.

h be a requirement of national regulation.

bnal sound pressure level — Optional function

pndition aural indicator shallicommence sounding at a level not greater than 45 dBA, 1
the maximum level of not more than 105 dBA over a period of between 3 s to 10 s (see

bnal frequency characteristics — Optional function

alarm signal>shall have a fundamental frequency of 520 Hz with odd harmoni
P a square wave.

moke

ising
5.18

s to

4.5.2.1 In

terconnectable smoke alarms — Optional fTunction

Interconnectable smoke alarms shall be provided with an integral red visual alarm condition indicator,
by which the smoke alarm, when in alarm condition, may be identified. The indicator shall flash or be
continuously illuminated when the alarm condition is present. Visual indicators shall not operate on
interconnected smoke alarms that have not detected smoke. This visual indicator may also perform
other additional functions, but the alarm condition indication needs to be distinct from any additional

function.

4.5.2.2 Non-interconnectable smoke alarms

Smoke alarms that do not include an interconnection function shall be provided with an integral red
visual alarm condition indicator. The indicator shall flash or be continuously illuminated when the
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alarm condition is present. The indicator may be combined with the fault condition visual indicator.
The failure of any visual alarm condition indicator shall not prevent the alarm condition.

4.6 External main power source-on visual indicator

A smoke alarm intended for connection to the mains or mains derived supply shall be provided with an
integral green visual indicator. The indicator shall be continuously illuminated when the external main
power is present. The failure of any visual external main power source-on indicator shall not prevent

the alarm condition.

4.7 Faultecondition-visualindicator—Optional-function

The g§moke alarm shall be provided with an integral amber or yellow visual fault conditiotrirfdicator. The

indidator shall flash or be continuously illuminated when the fault condition is present. The indicator

may [be combined with the alarm condition visual indicator. The failure of any,visual faylt condition

indidator shall not prevent the alarm condition.

4.8 | Visual indicator visibility

All visual indicators shall be visible from a distance of at least 1 m and from at least one polnt when the

smolte alarm is mounted in an ambient light intensity of 500 lux.

4.9 | Smoke alarm signals

The [following conditions shall apply to smoke alarms which employ features in addjtion to the

requjrements of this document:

— The audible alarm signal shall take precedence over any other signal, even when such [other signal
is initiated first.

— The audible alarm signal shall be distinctive from the signals of non-alarm condition functions. Use

1

4.10

A tes
of snf

The

not interfere with the operation and supervision of the smoke alarm.

fa common sounder is permitted if distinctive signals are obtained.

f an audible fault condition signal is provided, it shall be distinctive from the audible
ut may be common to allfunctions employed.

Any fault condition assaciated with features, in addition to the requirements of this doc

Test facility

t facility'shall be provided to simulate the response of the sensing assembly to detect
joke. The test facility may be integral to the smoke alarm enclosure or remote to the s

Lést facility shall be accessible from outside the smoke alarm when installed as spe

hlarm signal

ument, shall

he presence
noke alarm.

rified in the

installation instructions. Where the test facility is remote from the smoke alarm, it shall have the
same functionality as the test facility integral to the smoke alarm itself and be labelled to identify the
function of the control.

4.11 Means of calibration

The means of calibration shall not be readily adjustable after manufacture.

4.12 User-replaceable components

Except for batteries or fuses, a smoke alarm shall have no user-replaceable or serviceable components.
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4.13 Main

power source

4.13.1 General

The main power source of the smoke alarm may be internal or external to the smoke alarm housing.

4.13.2 Internal

Where the main power source is internal to the smoke alarm, the source shall meet the following
requirements:

a) be capaple of supplying the quiescent load of the smoke alarm together with the additional

resulti
radio fT]
and the

g from weekly operation of the test facility for 10 s, loads due to the radio circtiitry
equency messages (if applicable), additional load of the interconnection test (if'applid
loads of any additional features not described in this document for at least 1 yiear befor

load
r and
able)
e the

batteryilow condition is given.

b) providel a distinctive battery-low condition audible signal before the battery is incapable of
operatipg for alarm condition purposes (see 5.17). The battery low conditien shall consist|of at
least an|audible indication but may include other forms of indication. Indicdtion of the battery-low
conditign shall occur at least once every 120s.

c) at the point when a battery-low condition commences, it shall;have sufficient capacity for the
smoke 4larm to produce an alarm condition, as specified in 5.8 ‘or 5.19 as appropriate, for at|least
4 min of, in the absence of smoke, a battery-low condition foratleast 30 d. Smoke alarms with radio
frequency link shall in addition be able to transmit at leastone radio frequency alarm signal ip the
event of a fire.

d) be replgceable by the user, unless the power-sourcé€’is non-removable and its operating life in the
smoke glarm is 10 years or greater.

In the abser]ce of suitable test procedures to verify battery capacity, data concerning the smoke-alarm

loads and tHe battery characteristics shall be'provided by the manufacturer to indicate that the gbove

requirement can be met.

4.13.3 Ext¢rnal

Where the nain power source,is.external to the smoke alarm, an internal or external standby ppwer

source shall[be provided (see-4.14).

4.14 Standby power.source

4.14.1 General

4.14.1.1 Fosmoke alarmsintended for connection to an external main power sgurce, a cfnndhy power

source shall

be provided and the following requirements shall apply:

a) non-rechargeable standby power source: the standby power source shall be capable of meeting the
requirements of 4.13.2.

b) rechargeable standby power source: the standby power source shall be capable of supplying the
quiescent load of the smoke alarm for a minimum period of 72 h, followed by an alarm condition
as specified in 5.18 or 5.19 as appropriate, for at least 4 min in the event of fire or, in the absence of
smoke, a fault warning for at least 24 h. At the point when the battery fault warning commences,
smoke alarms with radio frequency link shall in addition be able to transmit at least one radio
frequency alarm signal in the event of a fire.
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4.14.1.2 Inthe absence of suitable test procedures to verify the standby power source, data concerning
the smoke alarm loads and the standby facility characteristics shall be provided by the manufacturer to
indicate that the above requirements can be met.

4.14.2 Monitoring of standby power source

The standby power source shall be monitored for fault conditions. These conditions shall include
battery-low condition and open- and short-circuit failure of the standby power source. User replaceable
standby power sources shall be monitored by the smoke alarm. In each case, the audible low battery
warning signal shall be given at least once every minute. Where external power supply equipment (see
4.15) is used, the low battery warning shall be given at the PSE.

4.14{3 Standby power source low condition silence — Optional function

Whe
deplé
powd
low ¢

has become
of the main
of a battery-

e a rechargeable-cell standby power source is used and the standby power)source
tted due to a loss of main power source, it shall be permitted, upon thefrestoration
br source, to silence the battery low condition for a maximum of 24 h byrthé operation
ondition silence control.

NOTH This control can be common with the test control.

4.15 External power supply equipment

Whe
sepa

a)
b)

re both the main and standby power sources are external to the smoke alarm and provided by

Fate power supply equipment (PSE) the PSE shall:
¢onform to ISO 7240-4.

the smoke
ation at the

monitor the power connection between the external power supply equipment and
ilarm(s). A fault in the power connection, shall initiate a visual and audible fault indiq
PSE.

q

I
4.14 Battery connections

[teries shall
on the unit

4.16{1 Except where a polarized connector is used, lead or terminal connections to ba
be identified with the correct’polarity (e.g. plus or minus). The polarity may be indicated
adjagent to the battery terminals or leads.

4.16)2 Any leads.tonnecting the terminal connectors of batteries in smoke alarms to[the smoke-

alary
conn
with
betw
circy

h circuit beard shall be provided with strain-relieving devices adjacent to both battg
ectors aridythe smoke alarm circuit board so that when the leads are subjected to a
put jerks*for 1 min in any direction allowed by the design, the pull is not transmitted
eenthe leads and the battery terminal connectors or between the leads and the s
itboard.

ry terminal
pull of 20 N
to the joints
moke alarm

4.17 User-replaceable battery

4.17.1 General

Removal and replacement of user-replaceable batteries shall not require the use of tools or disassembly
of the smoke alarm. This requirement does not apply to the removal of a detachable smoke alarm from
its mounting base.

4.17.2 Indication

The removal of any user-replaceable battery shall result in a visual, mechanical or audible warning that
the battery has been removed. The visual warning shall not depend upon a power source.
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It shall not be possible to install a smoke alarm upon its mounting base or bracket unless the user
replaceable battery has been correctly installed within the smoke alarm housing.

NOTE

This requirement does not apply to a battery or batteries dedicated to additional features.

Conformity may be achieved by, but is not restricted to, one of the following examples:

— awarning flag that will be exposed with the battery removed and the cover closed;

— ahinged cover or battery compartment that cannot be closed when the battery is removed;

— aunit that cannot be replaced upon its mounting base/bracket with the battery removed.

4.18 Elect

The smoke 4
under fault

rical safety

1larm shall be designed and constructed so as to present no danger, either in@ormal u|
ronditions, as determined by 5.28.

4.19 Battery — disconnect facility

Smoke alari

hs having an internal non-removable power source shall have a‘hattery disconnect fa

The disconnect facility shall not require the disassembly of the smoke alarm: Where the smoke ala

a detachabld

The status d

smoke alarm, the removal of the head from its base is notdisassembly.

f the disconnection shall be unambiguous, e.g. the removal of the head from its base o

extinguishing of an indicator.

4.20 Conn

The smoke

frequency o
circuit failu
operation of

ection of external connectable devices

hlarm may provide for connections to external connectable devices by hard wiring,
by another means (e.g. remote indicatgrs, control relays, transmitters). The open- or s
e of these connections or disruptionef the transmission path shall not prevent the co
the smoke alarm.

4.21 Terminals for external conduetors

4.21.1 The

smoke alarm or baseyas-appropriate, if intended to have external connections, shall pr

for the connection of conductofsby means of screws, nuts or equally effective devices.

4.21.2 For
connector s
test, such th|
allowed by t

externally-poweéred smoke alarms which utilize a “flying lead”-type connector
hall be regarded as a conductor. “Flying lead”-type connectors shall be subjected to 4
at when.the connector is subjected to a pull of 20 N without jerks for 1 min in any dire
he design, the connector does not become detached.

4.21.3 Ifte

Se or

ility.
rm is

r the

radio
hort-
rrect

vide

the
pull
ction

3 | 3= 3 idad +1 Loll 211 +1 43 £ | forc 3 3 |
TTarsS—ar CpTovTOCT, TIC y - STTdiT arto vy O CUTITIC T TIUTT OT COUTTOa O CtOT STTa v TITg  TTOTITIT AT ©

0Ss-

sectional areas of between 0,4 mm?2 and 1,5 mm?Z. Terminals shall be designed so that they clamp
the conductor between metal surfaces without rotation of those surfaces but with sufficient contact
pressure and without damage to the conductor. Disconnection of the conductors, or access to the
conductors for disconnection, shall not be possible without the use of a tool.

10
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4.22 Protection against the ingress of foreign bodies

The smoke alarm shall be designed so that a sphere of diameter 1,3 + 0,05mm cannot enter into the
sensor chamber(s). The design shall also prevent a rectangular probe of cross-section 1,0 + 0,05 mm by
2,0 £ 0,05 mm from passing the outer surface of the smoke chamber.

NOTE This requirement is intended to restrict the access of insects into the sensitive parts of the smoke
alarm. It is known that this requirement is not sufficient to prevent the access of all insects; however, it is
considered that extreme restrictions on the size of the access holes can introduce the danger of clogging by dust,

etc. It can, therefore, be necessary to take other measures.

4.2 3 hmtercommrectable smokeatarms—Optiomat funrctiomr )

4.23{1 General

Ifan
folloy

a)

ving shall apply:

The audible alarm signal shall be emitted by all of the interconnecting smoke alarms Y
iis detected by any of the interconnected smoke alarms.
b) If the smoke alarms are provided with an alarm-silence fdcility, initiation of the a
period of one of the smoke alarms shall not prevent the audible alarm signal being em
moke alarm when smoke is detected by any of the other smoke alarms.

q

The interconnection of the maximum number of smoke alarms allowed by the manuf4
ot have a significant effect on the sensitivity of:the’smoke alarms nor on their abilityj
attery capacity (see 5.17) or sound output requitements (see 5.18 or 5.19 as applicabl

OTE The maximum number of interconnécted devices also includes the interconnection o
evices such as heat alarms.
d) For battery-operated smoke alarms,(open- or short-circuits of the interconnecting leads
ot prevent the smoke alarms frgm functioning individually or shall result in an alarm

flault condition.

4.24 Alarm-silence facility — Optional function

If m¢
is pr

ans of temporarily(silencing an alarm signal after the smoke alarm has entered an alay
bvided, the following shall apply.

The initiation of tHe alarm-silencing period shall require the operation of a manual control.
may be the same as a manual control provided for the test facility (see 4.7). This control ma
or separatesto-the smoke alarm.

a)

heans of connecting a number of smoke alarms to give a common alarm cendition is provided, the

when smoke

arm-silence
tted by that

cturer shall
to meet the

).

f connectable

either shall
condition or

m condition

This control
 be integral

han 15 min.

Pperation of the alarm-silencing control shall not lead to an alarm silencing for more

the alarm-silence control. If the alarm-silence period is adjustable, it shall not be possib

less than 5 mins or to more than 15 mins.

operation of
le to setitto

Silencing the smoke alarm having entered the alarm condition can lead to alarm silencing of any
interconnected smoke alarm which has not entered the alarm condition.

Alarm silencing at an interconnected smoke alarm which is in the alarm condition can silence the
audible alarm signal of any other interconnected smoke alarm, but not any other smoke alarm
having entered the alarm condition.

d) Continuous operation of the alarm-silence control shall not lead to the audible alarm signal being
silenced for more than 15 mins without an alarm condition or a fault warning occurring.
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NOTE This requirement is intended to prevent the audible alarm signal from being permanently
silenced due to accidental or deliberate jamming of the control.

e) The manual control may be integral to the smoke alarm or remote from the smoke alarm. Where
the manual control is remote from the smoke alarm, it shall have the same functionality as the
manual control integral to the smoke alarm itself and be labelled to identify the function of the
control.

4.25 Temporary disablement — Optional function

If means of temporary disablement of a smoke alarm while in the normal condition is provided, the
following agply:

a) The inifiation of the temporary disablement shall require the operation of a manual control.| This
control may be integral to or separate to the smoke alarm.

b) Operatipn of the temporary disablement shall not lead to the smoke alarm Jbeing disabled or
desensitized for more than 15 min. The sensitivity of the smoke alarm shall ‘be automatically
restore¢l within 15 mins of operation of the temporary disablement contrpl. If the tempgrary
disableiment or desensitize period is adjustable, it shall not be possible ta'sét it to less than 5 mins
or to m¢re than 15 mins.

c¢) Temporpry disablement of a specific smoke alarm shall not lead tocthe disablement or desensitiizing
of any ipterconnected smoke alarms.

d) A disabled or desensitized smoke alarm shall be capablelef sounding the alarm signal yhen
intercomnected to a smoke alarm that enters an alarm condition.

e) Continuous operation of the temporary disablement egntrol, on the smoke alarm or remote or poth,
shall ndt lead to the smoke alarm being disabled of’desensitized for more than 15 mins without
either ap alarm signal or fault warning being given by the smoke alarm.

NOTE This requirement is intended to prevent the permanent loss of sensitivity due to accidental or
deliberate jamming of the control.

f)  Where the manual control is remote\from the smoke alarm, it shall have the same functionality as
the marnual control integral to thé sihoke alarm itself and be labelled to identify the function ¢f the
control.

4.26 Radigactive materialin type B smoke alarms
4.26.1 Direct contact with radioactive sources shall not be possible without the use of tools.

4.26.2 Radjoactivesources shall be sealed in conformance with the relevant requirements of ISO 2919,
with a minillnum classification of C32222.

4.26.3 The normal activity of the radionuclide shall be not more than 37 kBq. Radium-226 shall not be
used.

4.27 Smoke alarms with voice — Optional function

4.27.1 General

Smoke alarms using voice messages shall be capable of producing an audible warning signal and a voice
message or messages.

All messages related to fire safety shall be declared by the manufacturer and shall be considered by
the testing authority. The message determined to be worst-case shall be subject to a conformance
assessment.
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When selecting the worst-case message, message length, loudness and repetition timing should be
considered.

4.27.2 Voice messages

For messages that require immediate action, the warning signal and message sequence broadcast by
the device shall be within the following limits:

a) warning signal, lasting for 2 s to 10 s; followed by

b) silence, lasting for 0,25 s to 2 s; followed by

c
d) {
The {

The
spac
exce

NOTH
perio

4.28

4.28

For s
4.28.

roice message; followed by
ilence, lasting for 0,25 sto 5 s.
ime for each cycle shall not exceed 30 s.

periods of silence can need to be longer than indicated in certain circumstances, fo
es with long reverberation times, but shall not be such that the time-between the start
pds 30 s.

For other messages, it is permitted to extend either the silefice period after the voice m
d within which the message is repeated, or both.

Smoke alarms using radio frequency links < Optional function

1 General

moke alarms using radio frequency links forinterconnection, subclauses 4.28.2, 4.28.]

example in
bf each cycle

essage or the

B, 4.28.4 and

4.28

The
grea

4.28

The
spec

4.28

Smol

5 and Annex M shall apply.

2 Response time

fime from the transmissiontof-a radio link signal and its processing by a receiver
er than 30 s.

3 Radio frequencylink range

radio frequencyink shall have a minimum free field range of 100 m. Where the m
fies a range of greater than 100 m, the declared range shall be verified.

4 Identification code verification

ke.dlarms using radio frequency links for interconnection shall meet the following reqy

shall not be

anufacturer

lirements:

a) have a sufficient coding scheme to prevent the triggering or receiving of alarms from another
unrelated radio frequency smoke alarm system within the same radio range, and

b) have a minimum of 65 000 identification codes, or

c) provide a means to the user on site to choose an identification code from a minimum of 255 codes.

4.28.5 Environmental requirements for radio frequency interconnected smoke alarms

Equipment provided for the radio frequency link interconnection of smoke alarms shall function
correctly when tested to the environmental requirements defined in this document.

©ISO
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4.29 Response to slowly developing fires (drift compensation) — Optional function

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

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

The smoke alarm shall be deemed to meet the requirements of this clause if this assessment shows the

following:

a)

b)

4.30 Markjing

4.30.1 General

that fot any rate of increase in smoke density, R, which is greater than 25 % of the- ihitial
uncompensated response threshold value of the smoke alarm, 4, ,, per hour, the time for the smoke
alarm tg give an alarm does not exceed 1,6 x (4, ,:R) by more than 100 s;

that theltotal compensation, C,, is limited such that C; < 0,6 Ay, , throughout thig rarge, and thgt the
fully compensated response threshold value, 4y, ., does not exceed its initialvalue, Ay, ,,, by a factor
greaterijthan 1,6.

Where any marking on the device uses symbols or abbreviations not in common use, these shgll be

explained ir] the documentation supplied with the smoke alafm.

Markings sHall:

a) bevisible during installation; and

b) shall be|accessible during maintenance; and

c) shall not be placed on screws or other removable parts.

4.30.2 Smoke alarm

4.30.2.1 Each smoke alarm shall be legibly and indelibly marked with the following:

a)
b)
<)
d)

e)
f)
g)

h)

14

the nunber and date-of.this document (i.e. ISO 12239:2021);
the nanje or trademark and address of the manufacturer or supplier;

the model designation (type or number);

the typ: r\F cmnkn alarm “'Upn A ahr] /nr' fnpn R) ')hﬂ an nxnlanatlnn r\F fhn mnanlng nF fhn type
designation;

the nominal sound level output as measured in 5.18 or 5.19 as appropriate;
the aural alarm condition signal (ISO 8201 or ISO 7731);

the extended temperature range if the smoke alarm has been assessed for use in extended
temperatures (if applicable);

the date of manufacture or the batch number by which the manufacturer can identify the date or
batch and place of manufacture and the version/revision of any software utilized within the smoke
alarm;
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the manufacturer’s recommended date for replacement, subject to normal, regular maintenance

(provision may be made for a place to note the date of change of the smoke alarm);

for smoke alarms incorporating user-replaceable batteries, the type and number

of batteries

recommended by the manufacturer and the following instruction to the user, which shall be visible

during the operation of changing the batteries:

“Test the smoke alarm for correct operation using the test facility whenever the battery is

replaced”

for smoke alarms incorporating non-replaceable batteries, the following warning which shall be

visible dnring normaluse:

YWARNING — Battery not replaceable — See instruction manual”

or type B, smoke alarms shall be permanently marked with the trefoil symbolfname of
nd activity. Additional marking requirements may be required by nationaltegulations
ny additional advice regarding restrictions of trade, transport or disposal,6f the smok

arkings required in IEC 60065:2005, Clause 5, which may be on,ahy external part
larm, but it is not necessary for the specified markings to be visible-after installation;

or class [ apparatus in accordance with IEC 60065, the followwing information shall be
the mains input terminals:

{WARNING — THIS SMOKE ALARM MUST BE GROUNDED” and

if live parts are made accessible when a cover is retioved or opened, a warning to that ¢
ils visible before the cover is removed or opened;

4 notice on the outer surface of the enclosure: DO NOT PAINT. The letters shall be n

for smoke alarms using scattered ord¢ransmitted light, the response threshold value ba
Band 1 or (0,2 < m) dB/m.

4.30{2.2 Conformity shall be,checked by visual inspection. The indelibility of the mark
checked by establishing that(t,cannot be removed when rubbed lightly with a piece of cloth
with|petroleum spirit themrwith water.

4.31 Packaging

The point-of-salepackaging shall be marked with the following:

a)
b)

c)

d)
e)
f)
g)
h)

tthe number and date of this document (i.e. ISO 12239:2021);

3 mm high and plainly visible after the smoke alarm is installed in its intended manner;

radionuclide
and include
e alarm;

f the smoke

visible near

effect, which

ot less than

]

nd. Example

ing shall be
soaked first

the-model designation (type or number);

the type of smoke alarm (type A and/or type B) and an explanation of the meaning
designation;

the nominal sound level output as measured in 5.18 or 5.19 as appropriate;

the aural alarm condition signal (ISO 8201 or ISO 7731);

of the type

for smoke alarms using 520 Hz alarm condition signal frequency, the nominal frequency;

the smoke alarm is suitable for use in extended temperature range, if applicable;

for type B smoke alarms, permanently marked with the trefoil symbol, name of radionuclide and
activity. The markings shall be visible from the outside of the packaging. Additional markings may

© IS0 2021 - All rights reserved
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be required by national regulations and include any additional advice regarding restrictions of
trade or disposal of the smoke alarm.

4.32 Hardware documentation

4.32.1 Hardware documentation necessary for conformity assessment to this document shall be
provided.

4.32.2 Hardware documentation for the correct use of the smoke alarm shall be provided with each
smoke alarm and shall include as a minimum the following:

a)

b)

‘)
d)
e)
f)
g)

h)

j)

k)

D)

16

Informd
and ind

Informd
Explang
Expland

Instruct

Detailed explanation for commissioning the smoke alarm to ensui'e,correct operation.

For sm
batterie

connected. It shall also include a recommendation thatthe operation of the smoke alarm be tg

with thg

Informa
repair g

For smd
a batter

Informd
be inter]

Where :
used.

Informd
that drd
the smg

accordancewith appropriate national electrical installation regulations.

tion detailing the product itself including all its functions and an explanation of all'con
cators.

tion and instructions on siting, installation and maintenance.
tion of the interconnection provisions (if provided).
tion of possible programming or parameterization.

ion on the remote control (wireless/wired) of smoke alarm furictions (if provided).

pke alarms incorporating user-replaceable batteries; specific guidance on changin
s. This guidance shall include any advice necessary to ensure that the battery is pro

e test facility whenever the batteries are replaced.

r assessment if the smoke alarm fails te'operate correctly.

ke alarms incorporating non-replageable batteries, information on the action to be tal
y-low condition is indicated.

tion for interconnectable,siioke alarms stating the maximum number of devices that
connected. Such devicesmay be other than smoke alarms, e.g. Heat alarms.

pplicable, information’ for interconnected smoke alarms detailing the suitable cables

tion for sm@ke”alarms intended for connection to mains supplies including a waj
iws attentien to the hazards associated with mains voltages and that recommends
ke alarmiytogether with any associated supply and interconnect wiring, be install

Where

trols

v the

perly
bsted

tion stating which procedure should be-followed or how to return the smoke alarm for

ken if

may

to be

ning
that
pd in

pplicable, information for the interconnection of smoke alarms using radio frequency

inks

and any precautions recommended.

Information detailing assessed temperature range if it is claimed that the smoke alarm is also
suitable for use in extended temperature range.

Information detailing the suitability of the smoke alarm for use with non-sinusoidal power sources,
e.g. modified sine wave or square wave inverters.
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4.33 Additional requirements for software-controlled smoke alarms

4.33.1 General

For smoke alarms which rely on software control in order to fulfil the requirements of this document,
the requirements of 4.33.2, 4.33.3 and 4.33.4 shall be met.

4.33.2 Software documentation

The manufacturer shall submit documentation which gives an overview of the software design. This

docwmmmmmwmm@mce with this
docujment and shall include at least the following:

a) flunctional description of the main program flow (e.g. as a flow diagram or structpgrany), including:
1) abrief description of the modules and the functions that they perform,

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 smoke alarm,

%) the way in which the modules are named, including afiy"interrupt processing;

b) description of those areas of memory used for different purposes (e.g. the program, [site-specific
ata and running data);

c) designation by which the software and its version can be uniquely identified.

4.33{2.2 The manufacturer shall prepare and maintain detailed design documentation. This shall be
availpble for inspection in a manner that respects the manufacturers' rights to confidentiglity. It shall
comprise at least the following:

a) ¢verview of the whole system configuration, including all software and hardware components;
b) description of each part of the program, containing at least:
1) the name of the pant,

2) adescription-of'the tasks performed,

3) adescription of the interfaces, including the type of data transfer, the valid data rgnge and the
checking for valid data;

c) full source code listings, as hard copy or in machine-readable form (e.g. ASCII-code), Including all
global and local variables, constants and labels used, and sufficient comment for the program flow

1 1S H |
LU UC1 C\.Uslllbcu,

d) details of any software tools used in the design and implementation phase (CASE tools, compilers,
etc.).

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

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

a) The design of the interfaces for manually and automatically generated data shall not permit invalid
data to cause errors in the program operation.

b) The software shall be designed to avoid the occurrence of deadlock of the program flow.
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4.33.4 Storage of programs and data

4.33.4.1 The program necessary to conform with this document and 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 a special tool or code and shall not be possible
during normal operation of the device.

4.33.4.2 Site-specific data shall be held in memory which retains data for at least two weeks without
external power to the device, unless provision is made for the automatic renewal of such data, following
loss of power, within 1 h of power being restored.

5 Tests

5.1 Genefal

5.1.1 Optjonal functions

If an option fis taken, all the corresponding requirements shall be met.

Other funct
shall not col
function red

NOTE1 E4
order to perT]
this documer

Two options
to specify m

ons may also be provided, even if not specified in this do¢dment. However, such op
itradict any requirements of this document and shall not;'int case of a fault, jeopardiz
uired by this document.

hit smoke alarms covered by this document with different combinations of functions to confo
t.

| sound output levels are specified in thiss<document. The options allow national regul

inimum sound output levels (70 dBA ot'85 dBA) as required under national regulatios

kions
b any

ch optional function is included as a separate entity, with its own set of associated requiremeits, in

r'm to

htors
ns. In

the absence|of regulations, the louder of the twoeptions should be installed.

NOTE 2  An optional extended temperature range test is included for smoke alarms installed in areas st
to a greater tpmperature range, such as leisure accommodation vehicles.

bject

5.1.2 Atmospheric conditions far tests

has
with

Unless othd
been allowq
IEC 60068-1

rwise stated in d-test procedure, carry out the testing after the test specimen
d to stabilize imythe standard atmospheric conditions for testing in accordance
as follows:

hture:

temper (15to 35) °C

— relativd 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.

5.1.3 Operating conditions for tests

If a test method requires a specimen to be operational, then connect the specimen to a suitable power
source with characteristics as required by the manufacturer's data. Unless otherwise specified in the
testmethod, the power source parameters applied to the specimen shall be set within the manufacturer's
specified range(s) and shall remain substantially constant throughout the tests. The value chosen for
each parameter shall normally be the nominal value, or the mean of the specified range.

The details of the power source used shall be given in the test report (see Clause 6).
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5.1.4 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 method
considered to be the most unfavourable for each test.

5.1.5 Tolerances

Unless otherwise stated, the tolerances for the environmental test parameters shall be as given in the
basic reference standards for the test (e.g. the relevant part of [EC 60068).

Ifas
of +5

5.1.6

Inst4
desc
orier
as de

Befo
and {

The
unle

Unle
and s

Conrl

15 mfi

Intra
aero

— flor smoke alarms using\scattered or transmitted light, in decibels per metre

A
— flor smoke alarmsdsing ionization, per minute: 0,05< A_Jt/ <0,3

NOTH
of thd

The

ecific toterance ordeviatiom it is ot specified ima TequiTeMent or test procedury

% shall be applied.

Measurement of response threshold value

'ibed in Annex A, in its normal operating position, by its normal nieans of attad
tation of the specimen relative to the direction of air flow shall be-the least sensitive
termined in the directional dependence test, unless otherwise specified in the test pr

e commencing each measurement, purge the smoke tunnel with clean air to ensure th{
he specimen are free from the test aerosol.

hir velocity in the proximity of the specimen shall be (0,2 + 0,04) m/s during the m
s otherwise specified in the test procedure.

5s otherwise specified in the test procedure, the'air temperature in the tunnel shall b
hall not vary by more than 5 °C for all the measurements on a particular smoke-alarm

ect the specimen to its power source @s specified in 5.1.3 and allow it to stabilize
ins.

duce the test aerosol, as specified in Annex B, into the tunnel such that the rate of
bol density is as follows:

,015< 2™ <01
At

These\Panges are intended to allow the selection of a convenient rate, depending upon t
smoke alapm, to obtain a response in a reasonable time.

nitially selected rate of increase in aerosol density shall be similar for all measur

partjcular smoke-alarm type.

a tolerance

11 the specimen for which the response threshold value is to be meastred in the smoke tunnel

hment. The
orientation,

pcedure.

it the tunnel
basurement,
b (23 +5)°C
type.

for at least

increase of

ber minute:

he sensitivity

bments on a

All aerosol density measurements shall be made in the proximity of the specimen.

The response threshold value is the aerosol density (m or y) at the moment that the specimen gives an
alarm condition. This shall be recorded as m, expressed as decibels per metre (dB/m), for smoke alarms
using scattered or transmitted light, or as y for smoke alarms using ionization (Annex C applies).

5.1.7 Provision for tests

Prov

ide the following for testing conformance with this document:

a) 20 specimens and in addition the number of specimens necessary for the interconnection test and
the electrical safety test as specified in 5.21 and 5.28 respectively;
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b) the data specified in 4.20 and 4.25;

c) design documentation (e.g. drawings, parts lists, block diagrams and descriptions of the principles

of operation of the test facility).

The specimens submitted shall be deemed representative of the manufacturer's normal production
with regard to their construction and calibration. This implies that the mean response threshold value
of the 20 specimens found in the initial sensitivity test (5.3) should also represent the production mean,
and that the limits specified in the initial sensitivity test should also be applicable to the manufacturer's

production.
5.1.8 Tesfschedule
Number thg smoke alarms as specified in 5.3.2. Carry out the tests, as specified in Table.Z) 6n

smoke alarn

5.1.9 Tes

The test res

[ report

0 in the order in which they are listed.

llts shall be reported in accordance with Clause 6.

Table 2 — Test schedule

each

Test Subclause Specimen no(s).

Directional dependence 5.2 One chosen arbitrarily
Initial sensitfivity 5.3 All specimens
Repeatability 5.4 One chosen arbitrarily
Air movement 5.5 1
Dazzling? S5\6 2
Dry heat (opprational) 5.7 3
Cold (operatjonal) 5.8 4
Damp heat (pperational) 59 5
Sulfur dioxide (SO,) corrosion 5.10 6,7
Impact 5.11 8
Vibration (operational) 512 9
Vibration (endurance) 513
Extended temperature 5.14 3,4
Electromagnetic compatibility (EMC) immu- 5.15
nity tests (operational)
Mains-supply voltage-dips and short inter- 2
ruptions 10
Electrostatiq discharge 11
Radiated electromagnetic fields 12
Conducted disturbance induced by electro- 13
magnetic fields

14
Fast transient bursts
Slow high energy transients
Fire sensitivity 5.16 17,18 19, 20

¢ Number of specimens depends on manufacturer's specification.

d  This test only applies to smoke alarms with a standby power source.

a  This test applies only to smoke alarms using a scattered light or transmitted light principle of operation.

b Sound output shall be tested as specified in either 5.18 or 5.19 as nominated by the manufacturer.

20
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Test Subclause Specimen no(s).
Battery-low condition 5.17 1,15
Sound outputb 5.18 or 5.19 1,15
Sounder durability 5.20 3,4,5,6,7
Interconnectable smoke alarms 5.21 21¢
Smoke alarms using radio frequency links 5.22 Additional specimens required
Alarm-silence facility 5.23 16
Temperary-eisablementfaciity 524 16
Variation in supply voltage 5.25 20
Polarity reversal 5.26 20
Stan{lby power sourced 5.27 1,15
Electrical safety 5.28 Additional specimens (ds required)
Sequence timing for smoke alarms with voice 5.29 2,3
2 This test applies only to smoke alarms using a scattered light or transmitted lighfprinciple of operation.
b dound output shall be tested as specified in either 5.18 or 5.19 as nominated bj.the manufacturer.
¢ Number of specimens depends on manufacturer's specification.
d  This test only applies to smoke alarms with a standby power source.

5.2

5.2.
The

direqtion of air flow around the smoke alarm:

5.2.21 Test procedure

Directional dependence

1 Object of test

bbject of the test is to show that the sensitivity of the specimen is not unduly deper

dent on the

Meagure the response threshold-value of the specimen to be tested eight times as specified in 5.1.6

with|the specimen being rotated 45° about its vertical axis between each measurement
meagurements are taken for eight different orientations relative to the direction of air flow

so that the

Designate the maximum-esponse threshold value y,,, or m,, and the minimum value as y,;, or m;,.

Record the least/sensitive orientation and the most sensitive orientation. The orientatia

the

rhaximum response threshold is measured is referred to as the least sensitive orientat

n for which
ion, and the

oriertation for which the minimum response threshold is measured is referred to as the mgst sensitive

orierjtation.

5.2.

Reaguirements

T Ity

The ratio of the response threshold values y, .. : Vin OF M., : My, shall not be greater than 1,6.

The lower response threshold value y_ ;, shall not be less than 0,2, or m;, shall not be less than
0,05 dB/m.

5.3

5.3.

Initial sensitivity

1 Object of test

The object of the test is to establish the sensitivity of each specimen prior to testing. This will be used

asa

baseline for some of the other tests.
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5.3.2 Test procedure

Measure the response threshold value of the specimen as specified in 5.1.6. Number the smoke alarms in
order of sensitivity, No. 1 having the lowest response threshold and No. 20 having the highest response

threshold.

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

m,;,- Calcul

max
ate the mean of these response threshold values and designate itas y or m.

5.3.3 Requirement

The followin
5.4 Repe

54.1 Obj

The object d
even after a

5.4.2 Tesl
Measure thd

The orientat
for all six m

atability

pct of test

f the test is to show that the specimen has stable behaviour with respect to its sensit
number of alarm conditions.

L procedure
response threshold value of the specimen to be tested six times as specified in 5.1.6.

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

and the minimum value as y,;, or

ivity

bdaime

Designate the maximum response threshold value as y .\ or m_ .. and the minimum value as y,
m

hin OT

min*

5.4.3 Requirements

The ratio of|the response threshold values y} A: Vi OF M shall be not greater than 1,6.

max* Mmin

The lower re¢sponse threshold value y qi5:shall be not less than 0,2.

The lower r¢sponse threshold value'w,;,, shall be not less than:

0,05 dBfm for detectors with a declared response threshold of band 1, or

0,2 dB/m for detectons\with a declared response threshold value of band 2.

The higher gesponse&hreshold value m, ., shall be the value reached prior to end test condition.

max

5.5 Air njovement

5.5.1 Object of test

The object of the test is to show that the sensitivity of the specimen is not unduly affected by the rate of
the air flow, and that it is not unduly prone to false alarms in draughts or in short gusts.

5.5.2 Test procedure

Measure the response threshold value of the specimen to be tested as specified in 5.1.6 in the most and
least sensitive orientations, as determined in 5.3. Designate these appropriately as ¥ (g )max 214 Y0 2)min

or m[O,Z)maX and m(O,Z)min'

Repeat these measurements, but with an air velocity in the proximity of the smoke alarm of (1 £ 0,2) m/s.
Designate the response threshold values in these tests as y(1 gymax a0d ¥(1,0)min ©F M(1,0)max aNd M1 0ymin-
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For ionization-chamber smoke alarms, subject the specimen to be tested, in its most sensitive
orientation, to an aerosol-free air flow at a velocity of (5 + 0,5) m/s for a period of 5 min.

5.5.3 Requirements
One of the following relationships shall apply:

— for smoke alarms using ionization:

Y(0,2)max. +.y(0,2)min.

0,625< <1,6

Vi1 0o+ V01 0Vmin
LA o7
— ilor smoke alarms using scattered or transmitted light:

m +m i
(0,2)max. (0,2)min. <16

P,625<
M(1,0)max. +m(1,0)min.

The pmoke alarm shall not emit either a fault condition or an alarm cendition during the test with
aerogol-free air.

5.6 | Dazzling

5.6.1 Object of test

The pbject of the test is to show that the sensitivity ofthe specimen is not unduly influgnced by the
closg proximity of artificial light sources. This test is\applied only to smoke alarms using scattered light
or transmitted light, as ionization chamber smoke alarms are considered unlikely to be influenced.

5.6.1 Test procedure

Instqll the dazzling apparatus (in accordance with Annex D) in the smoke tunnel (in accopdance with
Anngx A). Install the specimen in thedazzling apparatus in the least sensitive orientation aind connect it
to it supply and monitoring equipment.

Perfgrm the following procedure:
a) Measure the response threshold value as specified in 5.1.6.
b) $witch the fourlamps ON simultaneously for 10 s and then OFF for 10 s. Repeat 10 timgs.

c) $witch the foar lamps ON again and after at least 1 min, measure the response threshold value as
gpecifieddn 5.1.6, with the lamps ON.

d) Then switch the four lamps OFF.

Repw‘f N ta ) hut ‘Nith thao datactar r

ot T toO oot Tttt TTtoT

anbe-ehosen) from

the least sensitive orientation.

For each orientation, designate the maximum response threshold value as m,, and the minimum
response threshold value as m;,,.

5.6.3 Requirements

During the periods when the lamps are being switched ON and OFF, and when the lamps are ON before
the response threshold value is measured, the specimen shall not emit either an alarm or a fault signal.

For each orientation, the ratio of the response threshold m,,,, : m_;, shall not be greater than 1,6.
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5.7 Dry heat (operational)

5.7.1 Object of test

The object of the test is to demonstrate the ability of the specimen to function correctly at high ambient
temperatures, which may occur for short periods in the service environment.

5.7.2 Test procedure

5.7.2.1 Reference

Use the test]
5.7.2.2to 5.]

apparatus and perform the procedure as specified in IEC 60068-2-2:2007, Test Bb,"a
2.5.

5.7.2.2 St

Mount the s

in its least s
5.1.3.

5.7.2.3 Cq

Condition tH

temperature:

duration:

NOTE Te
conditioning

5724 M

Monitor the

5.7.2.5 Fi
Measure thd

Ofthetwor
test, designs

ate of specimen during conditioning

nditioning
e specimen as follows:

h

(40 = 2) °C.
Maintain this temperature for 2 h.
temperature.

pasurements during conditioning

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

nal measurements

response thréshold value as specified in 5.1.6, but at a temperature of (40 + 2) °C.

ite the greater as y, .. or m, .. and the lesser as y;, or m;..

5.7.3 Requirements

pecimen to be tested as specified in 5.1.4 in the smoke tunnel (in accordance with Ann{
ensitive orientation, and connect it to its supply and monitoring equipment as specifi

Starting at an initial air temperature of (23 £.5) °C, increase the air temperature |

psponse thréshold values measured for the specimen in this test and in the initial sensif

nd in

X A),
ed in

(=]

st Bb specifies rates of change of temperature of < 1 K/min for the transitions to and frofn the

ivity

No alarm co

The ratio of

ndition or fault condition shall be given during the conditioning.

the response threshold values y, .. Vi, OF M., M, shall not be greater than 1,6.

max

5.8 Cold (operational)

5.8.1 Object of test

The object of the test is to demonstrate the ability of the specimen to function correctly at low ambient
temperatures, which may occur for short periods in the service environment.

24
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5.8.2 Test procedure

5.8.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-1:2007, Test Ab, and in
5.8.2.2 t0 5.8.2.5.

5.8.2.2 State of specimen during conditioning

Mount the specimen to be tested as specified in 5.1.4 in the smoke tunnel specified in Annex A, in the
least sensitive orientation, with an initial air temperature of (23 + 5) °C, and connect it to its power
sourge as specified in 5.1.3.

5.8.2.3 Conditioning
Condjition the test specimen as follows:

temperature: Starting at an initial air temperature of (23 + 5) °C, decrease the air tempefature in the
tunnkl to (0 = 2) °C, at a rate not exceeding 1 K/min, and maintain this témperature for 2 h.

duration: Maintain this temperature for 2 h.

NOTH Test Ab specifies rates of change of temperature of < _4;K/min for the transitions to gnd from the
cond{tioning temperature.

5.8.2.4 Measurements during conditioning

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

5.8.2.5 Final measurements
Meagure the response threshold value.as specified in 5.1.6, but at a temperature of (0 * 2) °(C.

Of thie two response threshold values measured for the specimen in this test and in the initigl sensitivity
test, designate the greater as y,5;0r m, .. and the lesser as y,;, or m ;..

5.8.3 Requirement

No dlarm condition er\fault condition shall be given during the transition to or the period at the
condiitioning temperature.

The ratio of the yesponse threshold values y, ..t ¥1nin OF My . Myin Shall not be greater than 1,6.

5.9 | Damp heat (operational)

5.9.1 Object of test

The object of the test is to demonstrate the ability of the specimen to function correctly after exposure
to high relative humidity (without condensation) and temperature, which may occur for short periods
in the service environment.

5.9.2 Test procedure

5.9.2.1 Reference

Use the test apparatus and perform the procedure as specified in [EC 60068-2-78:2012, Test Cab, and in
59.2.2t05.9.2.5.
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5.9.2.2 State of the specimen during conditioning

Mount the specimen to be tested as specified in 5.1.4 in the smoke tunnel described in Annex B, in its
least sensitive orientation, with an initial air temperature of (23 * 5) °C, and connect it to its power
source as specified in 5.1.3.

5.9.2.3 Conditioning
Condition the test specimen as follows.

— expose the specimen to be tested to an initial air temperature of (40 * 2) °C, and a relative humidity
of less tiramr#45-9%:

— after 2}, increase the relative humidity to (93 £ 3) % over a period of 1 h. Maintain this température
and hurnidity for a period of 4 d.

— allow tHe specimen to recover for a period of 1 h to 2 h at standard laboratory conditions.

5.9.2.4 Mepasurements during conditioning

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

5.9.2.5 Fipal measurements
Measure th¢ response threshold value as specified in 5.1.6.

Of the two response threshold values measured for the specimén in this test and in the initial sensitivity
test, designate the greater as y,,,, or m,,, and the lesser as y;;, or m;,.

5.9.3 Requirements
No alarm condition or fault condition shall be given during the conditioning.

The ratio ofthe response threshold values y s4.: Vimin OF Mpax: Mmin Shall not be greater than 1,6.

max

5.10 Sulfuf dioxide (SO,) corrosion

5.10.1 Object of test

The object df the test is todemonstrate the ability of the specimen to withstand the corrosive effe¢ts of
sulfur dioxifle as an atmoespheric pollutant.

5.10.2 Test procedure

5.10.2.1 Reference

Use the test apparatus and perform the procedure generally as specified in IEC 60068-2-42, but carry
out the conditioning as specified in 5.10.2.2 to 5.10.2.4.

5.10.2.2 State of the specimen during conditioning

Mount the specimen as specified in 5.1.4. 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
specimen.
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2.3 Conditioning

Condition the test specimen as follows:

5.10

Imm
(40 4
Aftel

Desij
samg

5.10

No f]
spec

The 1

5.11 Impact (operational)

5.11

The
surfa

it cap reasonably be expected tewithstand.

5.11

5.11

The {
alloy]
cond
posit

5.11

temperature: (25 £ 2)°C;

relative humidity: (93 % 3) %;
SO, concentration: (25 £ 5) pl/L;

duration: 21 d.

2.4 Final measurements

bdiately after the conditioning, subject the specimen to a drying period (
2) °C, < 50 % RH, followed by a recovery period of 1 h to 2 h at standard(laboratory
this recovery period, measure the response threshold value as specifiedin/5.1.6.

pnate the greater of the response threshold values measured in this fest and that meag
specimen in the initial sensitivity testas y, .. or m . and the lessér as y;, or m_;..

3 Requirements

hult signal attributable to the endurance conditioning<shall be given on reconne
men.

atio of the response threshold values y, . : ¥V nin@M 04 Mpyin Shall not be greater tha

max

1 Object of test

pbject of the test is to demonstrate the immunity of the specimen to mechanical imp4
ce, which it may sustain in the normal shipping, installation and service environment

2 Test procedure
2.1 Apparatus
est apparatus shall consist of a swinging hammer incorporating a rectangular-section

fition):writh the plane impact face chamfered to an angle of 60° to the horizontal, when in|
ion (i.e. when the hammer shaft is vertical). The apparatus shall be as described in An|

f 16 h at
r conditions.

ured for the

rtion of the

h 1,6.

cts upon its
5, and which

aluminium-

head (alurhinium alloy Al Cu4SiMg conforming with ISO 209, solution- and precipitation-treated

the striking
nex E.

.2.2 State of the specimen during conditioning

Mount the specimen rigidly to the apparatus by its normal mounting means and position it so that it
is struck by the upper 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 specimen.

Connect the specimen to its power source as specified in 5.1.3.

5.11

.2.3 Conditioning

Use the following test parameters during the conditioning:
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hammer velocity:

number of impacts:

:2021(E)

energy: (19+0,1);
(1,5+0,13) m/s;

1.

5.11.2.4 Measurements during conditioning

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

5.11.2.5 Fi

After the co

nal measurements

hditioning, measure the response threshold value as specified in 5.1.6.

Designate the greater of the response threshold values measured in this test and thatmeasured fd

same specin

nen in the initial sensitivity testasy,,, or m,,, and the lesser as y ;, or M,

5.11.3 Requirements

No alarm co|
The impact

The ratio of
5.12 Vibra

5.12.1 Obj

The object d
appropriate

5.12.2 Tes

5.12.2.1 R¢

Use the test
5.12.2.2to§

ndition or fault condition shall be given during the conditioning.or the additional 2 mi
bhall not detach the smoke alarm from its base, or the basg'from the mounting.

the response threshold values y,, .. Vi, OF M shall not be greater than 1,6.

max* Mixin
tion, sinusoidal (operational)

bct of test

fthe test is to demonstrate the immunity of the specimen to vibration at levels consid
to the normal shipping, installation,and service environment.

L procedure

tference

apparatus and perxform the procedure as specified in IEC 60068-2-6:2007, Test Fc, a
12.2.5.

5.12.2.2 St

Mount the sj

ate of theé specimen during conditioning

becimen on a rigid fixture as specified in 5.1.4 and connect it to its power source as speq

in 5.1.3.

r the

ered

nd in

ified

Apply the vibration in each of three mutually perpendicular axes in turn, and so that one of the three
axes is perpendicular to the normal mounting plane of the specimen.

5.12.2.3 Conditioning

Condition the test specimen as follows:

28

frequency range:
acceleration amplitude:

number of axes:

(10 to 150) Hz;
5m/s? (= 0,5g,);
3;
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— 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 then needs to be made.

5.12.2.4 Measurements during conditioning

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

5.12({2.5 Final measurements

Afteff conditioning, visually inspect the specimen both internally and externally formechanjcal damage.
Then measure the response threshold as specified in 5.1.6.

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

Designate the greater of the response threshold values measured incthis test and that meadqured for the

samg¢ specimen in the initial sensitivity testasy .. or m,., and the lesser as y ;, or m,;,.

5.12{3 Requirements

No ajarm condition or fault condition shall be given during the conditioning. No mechanjical damage
eithdr internally or externally shall result.

The ratio of the response threshold values y, . .\, or my..: m;, shall not be greater than 1,6.

5.13 Vibration, sinusoidal (endurance)

5.13{1 Object of test

The ¢bject of the test is to demonstrate the ability of the specimen to withstand the long-term effects of
vibration at levels appropriatejto the shipping, installation and service environments.

5.13{2 Test procedure

5.13{2.1 Reference

Use the test-apparatus and perform the procedure as specified in IEC 60068-2-6:2007, Tept Fc, and in
5.132.2 t65:13.2.4.

5.13.2:2State of the specimen auring conditioning

Mount the specimen on a rigid fixture as specified in 5.1.4, but do not supply it with power during
conditioning.

Apply the vibration to each of three mutually perpendicular axes in turn, and so that one of the three
axes of applied vibration is perpendicular to the normal mounting axis of the specimen.

5.13.2.3 Conditioning

Condition the test specimen as follows:

— 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.

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 for one axis before
changing to the next axis. Only one final measurement then needs to be made.

5.13.2.4 Fipal measurements
After conditiioning, measure the response threshold value as specified in 5.1.6.

Designate the greater of the response threshold values measured in this test and thatmeasured fqr the
same specimen in the initial sensitivity testasy,,,, or m,,, and the lesser asy ;, ot ;.

5.13.3 Requirements

No fault signal attributable to the endurance conditioning shall be ¢given on reconnection of the
specimen.

The ratio ofthe response threshold values y .. ¥\nin OF M. Mygnshall not be greater than 1,6.

max

5.14 Extended temperature (operational) — optional function

5.14.1 Object of test

The object df the test is to demonstrate the ability of the specimen to function correctly in an extended
temperature range.

5.14.2 Test procedure

Mount the $pecimen to be tested (iny the smoke tunnel described in Annex B, in its least sengitive
orientation,[with an initial air temperature of (23 * 5) °C, and connect it to its power source as spe¢ified
in 5.1.3.

Apply the following temperature cycle 10 times:
a) Raise the temperattre to (65 + 2) °Cin (2 +0,5) h.

b) Hold th¢ temperature at (65 + 2) °C until 8,5 h after the beginning of the cycle.

c) Reducethie’temperature to (-10+2)°Cin (4 +1) h.

d) Hold the temperature at (-10 * 2) °C until 19,5 h after the beginning of the cycle.
e) Increase the temperature to (23 £5)°Cin (2 +0,5) h.
f) Hold the temperature at (23 + 5) °C until 24 h after the beginning of the cycle.

After each cycle of temperature conditioning has been completed, measure the response threshold
value as specified in 5.1.6, but at a temperature of (0 * 2) °C.

Of the 10 response threshold values measured for the specimen in this test and the initial sensitivity
test, designate the greater as y,,,, or m,,, and the lesser as y ;, or m;,.
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5.14.3 Requirement

No alarm condition or fault condition shall be given during the conditioning.

The ratio of the response threshold values y,..: Vi, Or m

5.15

max

Electromagnetic compatibility (EMC) immunity tests (operational)

5.15.1 Carry out the following EMC immunity tests as specified in IEC 62599-2:

a) mains-supply voltage dips and short interruptions;

: my,;, shall not be greater than 1,6.

b) ¢
c) 1
d) ¢
e) f
f) 3

5.15

apply.

a)

b)

1
5.164

5.16

The
smo}j

The functional test called for in the initial and final measurements shall be as follows:

The required operating conditiomshall be as specified in 5.1.3.

The acceptance criteria for the functional test after the conditioning shall be that the

lectrostatic discharge;

adiated electromagnetic fields;

onducted disturbances induced by electromagnetic fields;
ast transient bursts at a repletion rate of 100Hz;

low high-energy voltage surges.

2 For these tests, the criteria for conformance specified/in*IEC 62599-2 and the fol
V.

— Measure the response threshold value as spécified in 5.1.6.

— Designate the greater of the response thteshold values measured in this test and th
for the same specimen in the initial-sensitivity test as y,,,, or m,, and the lessg
m

min*
esponse threshold valuesyy,, .: vV in OF M.t M, shall not be greater than 1,6.
Fire sensitivity

1 Object of test

bbject ofthe test is to demonstrate the ability of the specimen to respond to a broad
e types-as required for general application in residences.

owing shall

ht measured
I aS Vpip OF

ratio of the

spectrum of

5.16

2-Test procedure

5.16.2.1 Principle of test

The specimens are mounted in a standard fire test room (in accordance with Annex F) 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.

5.16

2.2 Test fires

Subject the specimens determined in 5.3 to the four test fires, TF2 to TF5.

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

©ISO
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The type, quantity and arrangement of the fuel and the method of combustion shall be as described
for each test fire in Annexes G to ], along with the end-of-test condition and the required profile curve

limits.

In order to be a valid test fire, the development of the fire shall be such that the profile curves of m
against y, and m against time, t, fall within the specified limits, up to the time when all of the specimens
have generated an alarm condition, 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 can be
necessary, to adjust the quantity and arrangement of the fuel to obtain valid test fires.

5.16.2.3 Mounting of the specimens

Mount the 5
least sensiti

For smoke 3
0,5 m of the
ceiling, and

instructiony.

For smoke 4
ceiling with

Connect eac
condition bg

pecimens in accordance with the manufacturer's instructions, such that they afe, i
ve orientation relative to an assumed air flow from the centre of the room to the\speci

larms intended for wall-mounting only, mount the four specimens (Nos. 17to 20) w
middle of the long walls as shown in Annex G with specimen Nos. 18 and 19 closest t
specimen Nos. 17 and 20 furthest removed from ceiling, consistent with the manufacty

larms intended for either ceiling or wall mounting, mount specimen Nos. 17 and 18 o
n the designated area and mount specimen Nos. 19 and 20 ofy the walls as described a

h specimen to its power source as specified in 5.1.3 and ‘allow it to stabilize in its quie
fore the start of each test fire.

5.16.2.4 Injitial conditions

IMPORTAN

T — The stability of the air and temperatiire affects the smoke flow within the r

This is par;
(e.g. TF2

ticularly important for the test fires which produce low thermal lift for the sn

a
ceiling shot%d be < 2 °C, and local heat sources'that can cause convection currents (e.g. lights

heaters) s
test fire, th
to the air.

Before each
listed below

Then switch

uld be avoided. If it is necessary for people to be in the room at the beginning
py should leave as soon as possible, taking care to produce the minimum disturb

test fire, ventilate the recom with clean air until it is free from smoke, so that the condi
can be obtained.

off the ventilatiern System and close all doors, windows and other openings. Allow the

0 the
men.
ithin
D the
rer's

h the
bove.

scent

hom.
noke

d TF3). Therefore, the difference between the temperature near the floor and the

and
of a
ance

kions

hir in

the room to|stabilize, andythe following conditions to be obtained before the test is started:
— tempenature, T (23 £5)°C;

— air moyement: negligible;

— smoke density (ionization):  y <0,05;

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

5.16.2.5 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

32

each parameter continuously or at least once per second.

Table 3 — Fire parameters

Parameter Symbol Unit

AT

Temperature change
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Table 3 (continued)

Parameter Symbol Unit
S_moke density (ioniza- (dimensionless)
tion)
Smoke density (optical) m dB/m

The alarm condition given by the specimen shall be taken as the indication that a smoke alarm has
responded to the test fire.

Record the time of response (alarm condition) of each specimen, along with AT,, y,, and m,, the fire

para

ignored.

NOTH , indicates the designated value at entering the alarm condition.

5.16
All fi

cond

5.17 Battery-low condition

5.17
The

incrgase in the internal resistance or decrease in theé-terminal voltage of the battery prev|

oper

NOTH Where this test method is not appropriate to apply, an alternative method can be agreed
manyfacturer and the test house.

5.17

Conrlect the smoke alarm as shewn in Figure 1.

With|

the ]

With|
least]

low

5.1.6
With

of 0,

TIEtETS at tIE TOIMEt Of TESPOISE. A TESPOTIISE Of tIE SIOKRE afar T af ter the end-of-tesy

3 Requirements

ur specimens shall generate an alarm condition in each test fire before the specifiec
fition.

1 Object of test

bbject of the test is to demonstrate that a specimyen will give a battery-low conditid

htion.

2 Test procedure

the series resistor, R, setto 0 and the supply voltage, V, set to the rated battery voltage,
esponse threshold ofithe smoke alarm as specified in 5.1.6.

the series resistof, R, set to 0, decrease the supply voltage, V, in stages of 0,01 x V atin
1 min, untilthe’battery-low condition is indicated. Record the supply voltage at which
fondition-is(given as V; and measure the response threshold of the smoke alarm as

the'supply voltage V set at Iy, increase the resistance of the series resistor R from 0 in

condition is

| end-of-test

n before an
ents correct

between the

/R, measure

tervals of at
the battery-
specified in

increments

O-at intervals of at least 1 min until the battery-low condition is given. Record the 1

esistance at

which the battery-low condition is given as R; and measure the response threshold of the smoke alarm
as specified in 5.1.6.
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Key

1 regulated DC. power supply

2 series repistor

3 supply vpltage

4  smoke alarm with battery removed

Figure 1 — Battery-low condition test configuration

5.17.3 Requirements

The ratio of|{the response thresholds measured at Vi and Rj; to the response threshold measured|with
the series rgsistor set to 0 and the supply voltage set toV/; shall be not less than 0,625 and not greater
than 1,6.

5.18 85 dBA Sound output — Optional function

5.18.1 Object of test

The object qf the test is to demonstrate’that the specimen shall be capable of providing an outputof at
least 85 dBA and no more than 105 dBA at 3 m.

5.18.2 Method of test

Test at leastj two samples. Additionally, test units intended for multiple-station interconnection ir] that
configuratidn, with the' maximum line resistance and maximum number of networked alarms, anf the

sound outpy
alarms shal
or main bat

beltésted when connected to a source of rated voltage and frequency. For recharg
téries, a stabilized power supply shall be used set to a point just above or at the ba]

It meaSured on the smoke alarm subject to an alarm condition. Externally powered smoke

bable
tery-

low condition with the specified battery still in position but disconnected. Externally powered smoke
alarms incorporating a stand-by power source shall be tested both as externally and battery powered
as described above.

NOTE If more than five smoke alarms can be interconnected it is permissible to interconnect a minimum of
five alarms and simulate the remainder by an equivalent electrical load.

A sound-level meter conforming to IEC 61672-1:2002 Class 2 or better shall be used. The A-weighted
sound pressure level shall be measured and recorded in dB(A) using the F (Fast) (0,125 s) and maximum
hold detector indicator characteristic. It shall be possible to selectively measure the sound pressure
level in the 4 to 20 kHz frequency range.

Take the measurement in a free-field condition to minimize the effects of reflected sound energy. The
ambient noise level shall be at least 10 dB below the measured level produced by the smoke alarm.
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Free-field conditions may be simulated by mounting the unit on a wooden board (see ISO 7240-3). The
sound pressure level requirements shall be met at 3 m from the smoke alarm. The measurements may
be conducted outdoors on a clear day with a wind velocity of not more than 8 km/h and an ambient
temperature of 15 °C to 25 °C.

Alternatively, an anechoic chamber of not less than 28 m3, with no dimension less than 2 m and with
an absorption factor of 0,99 or greater from 100 Hz to 10 kHz for all surfaces, may be used for this
measurement.

The sound pressure shall be measured either directly in front of the smoke alarm or at an angle within
an arc horizontally of 45° either side of it.

For smoke alarms using 520 Hz nominal output frequency, measure the fundamental frequé¢ncy and the
3rd gnd 5th harmonics.

5.18|3 Requirements

The §ound output shall commence at a level not greater than 45 dBA, rising gradually to at Jeast 85 dBA
and o more than 105 dBA over a period of between 3 s and 10 s (optional),

For Hattery-operated smoke alarms, the sound output shall be atleast85 dBA and no more than 105 dBA
after] 1 min of alarm operation and at least 82 dBA after 4 min of alarm operation.

For gxternally powered smoke alarms, the sound output shall*be at least 85 dBA and n¢ more than
105 ¢IBA after 4 min of alarm operation.

For smoke alarms using 520 Hz nominal output frequericy,
— the 3rd harmonic shall be (-9,6 = 2) dB, and
— the 5th harmonic shall be (-14 * 2) dB

relatjve sound pressure level to the measured fundamental frequency.
5.19 70 dBA Sound output — Optional function

5.19{1 Object of test

The ¢bject of the test isito-demonstrate that the specimen shall be capable of providing an|output of at
least|70 dBA and no ntox€ than 105 dBA at 3 m.

5.19|2 Method-of test

Test pt least:two samples. Additionally, test units intended for multiple-station interconneftion in that

confjguration, with the maximum line resistance and maximum number of networked alayms, and the
soundleutput measured on the smoke alarm subject to an alarm condition. Externally powered smoke
alarms shall be tested when connected to a source of rated voitage and frequency. ror rechargeable

or main batteries, a stabilized power supply shall be used set to a point just above or at the battery-
low condition with the specified battery still in position but disconnected. Externally powered smoke
alarms incorporating a stand-by power source shall be tested both as externally and battery powered
as described above.

NOTE If more than five smoke alarms can be interconnected it is permissible to interconnect a minimum of
five alarms and simulate the remainder by an equivalent electrical load.

A sound-level meter conforming to IEC 61672-1:2002 Class 2 or better shall be used. The A-weighted
sound pressure level shall be measured and recorded in dB(A) using the F (Fast) (0,125 s) and maximum
hold detector indicator characteristic. It shall be possible to selectively measure the sound pressure
level in the 4 to 20 kHz frequency range.
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Make the measurement in a free-field condition to minimize the effects of reflected sound energy. The
ambient noise level shall be at least 10 dB below the measured level produced by the smoke alarm.

Free-field conditions may be simulated by mounting the unit on a wooden board (see ISO 7240-3). The
sound pressure level requirements shall be met at 3 m from the smoke alarm. The measurements may
be conducted outdoors on a clear day with a wind velocity of not more than 8 km/h and an ambient
temperature of 15 °C to 25 °C.

Alternatively, an anechoic chamber of not less than 28 m3, with no dimension less than 2 m and with
an absorption factor of 0,99 or greater from 100 Hz to 10 kHz for all surfaces, may be used for this
measurement

The sound gressure shall be measured either directly in front of the smoke alarm or at an angle™wjithin
an arc horizpntally of 45° either side of this.

For smoke aflarms using 520 Hz nominal output frequency, measure the fundamental fredquency and the
3rd and 5thfharmonics.

5.19.3 Rejuirements

The sound gqutput shall commence at a level not greater than 45 dBA, rising gradually to at least 7 dBA
and no morg¢ than 105 dBA over a period of between 3 s to 10 s (optional}.

For battery-operated smoke alarms, the sound output shall be atleast70’dBA and no more than 103 dBA
after 1 min pf alarm operation and at least 67 dBA after 4 min of alarm operation.

For externally powered smoke alarms, the sound output shallybe at least 70 dBA and no more [than
105 dBA aftgr 4 min of alarm operation.

For smoke alarms using 520 Hz nominal output frequenty,
— the 3rd harmonic shall be (-9,6 + 2) dB, and
— the 5th harmonic shall be (-14 + 2) dB

relative sound pressure level to the measured fundamental frequency.
5.20 Soungder durability

5.20.1 Object of test

The object df the test is to’démonstrate the ability of the specimen sounder to operate as intended jafter
an endurange test.

5.20.2 Test procedure

B 1maan-dtao dtc oAz oas o o B afiod i T 1 2 AT asen dl o s o2 o0 ez 13e ic it
Connect the DPCLllllCll LU ILO lJUVVCl SUUITC aos JPULIIICU IIIrJ.1.J. vvIiIICTI U LIIC 111A111 lJUVVCl SUUICLT 10 111U rnal,

a filtered supply adjusted to the specified voltage should be used.

Operate the specimen for 8 h of alternating 5 min periods of energization and de-energization in the
standby and the alarm conditions.

After conditioning, measure the sound output of the smoke alarm as specified in 5.18 or 5.19 as
nominated by the manufacturer.

5.20.3 Requirements

The specimen shall meet the sound output requirements as specified in 5.18 or 5.19 as nominated by
the manufacturer.
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Interconnectable smoke alarms

1 Object of test

The object of the test is to demonstrate the ability of interconnectable specimen to operate as intended
and to ensure that the interconnect facility does not impair the operation of any single smoke alarm.

5.21.

2 Test procedure

Connect the smoke alarm under test with the maximum number of smoke alarms allowed in the

man

1facturer's instructions [see 4,22 c)]

If md
five s

Trigg
an al

If thd
and,
inter
cond

With
as sp
the i

With
on o}
suffi
Whe
shor

Whe
intro

5.21

Requ

4
q

fition.

The ratie(s) of the response threshold(s) measured in this test to the response thresho
in the'‘initial sensitivity test shall be between 0,625 and 1,6.

re than five smoke alarms may be interconnected, it is permissible to interconnett a
moke alarms and simulate the remainder by an equivalent electrical load.

arm condition.

smoke alarms have an alarm-silence facility, operate the alarm-silence/control on one
during the alarm-silence period, trigger another smoke alarm into-the alarm conditio
connected smoke alarms for an alarm condition, including the-smoke alarm in the a

minimum of

er one smoke alarm into the alarm condition and check all of the interconnéected smokle alarms for

moke alarm
n. Check the
arm-silence

the smoke alarms interconnected, measure the response threshold of the smoke alar
ecified in 5.1.8. Where the main power source is internal, repeat the response thresh
hterconnecting leads short-circuited.

smoke alarms interconnected, repeat the sound-output test described in 5.18 or 5.19, 3|
ne of the smoke alarms. During this test, enslire that the other interconnected smokg
Ciently screened or distanced so that theiralarm conditions do not influence the m

[-circuited.

3 Requirements
irements for interconnectable smoke alarms are the following:

A1l of the interconnected smoke alarms shall give an alarm condition within 1 min
ondition.

under test
1d test with

s applicable,
alarms are
pasurement.

e the main power source is internal, répeat the sound output test with the interconnlecting leads

Fe the main power source is internal, reassess the capacity requirements, including the load
duced by interconnecting theumaximum permitted number of smoke alarms (see 4.10].

of an alarm

d measured

|

SO fanaat Aaraciiimaranito A Q
O

a1}

C 1 a
T 10O O

5.22

5.22.

The internal main power source requirements specified in

CTCUUIT CITICIICS U

L& d a3 <hao
C-Sounttoatputcsirar

4.10

can still be met.
Smoke alarms using radio frequency links

1 General

This clause specifies the test methods and performance criteria for smoke alarms using radio frequency

links

NOTE

©ISO

for interconnection.

There is no requirement for a permanent monitoring of the transmission path.
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5.22.2 Radio frequency range

5.22.2.1 Object of the test

To make sure that the radio frequency range is adequate for domestic/residential application, the
system performance of the radio part shall be measured.

5.22.2.2 Calculation of the free field attenuation

The free field attenuation shall be calculated depending on the frequency used and the distance

declared by

the manufacturer and shall be calculated by the following formula:

D=10lq

where

A isw

r isd

D attd

The result I

5.22.2.3 Tr

Five specim
most unfavq
measured fq

use differenlt frequencies, it is to be measured-atthe highest frequency. The specimen with the Iqg

transmissio
measureme
document.

5.22.2.4 R¢

5.22.2.4.1

In the frequ
tested unde
that its mos
in turn, is p

4.¢-r
A

(%)

avelength in m; wavelength (m) = 300

f(MHz)

stance in m;
nuation in dB.

is recorded.

ansmission power test procedure

urable transmission direction according to the manufacturer’s specification. This m
r example in an RF anechoic chamber or under field free conditions. Where the speci

h power is identified and marked as “S1”. It will subsequently be used for refey
hts so it shall not be used for any of the environmental tests in the other sections o

pceiver test

General

ency band used in 5.22.2.2, the receiver sensitivity of all the specimens (apart from “S
I free field/conditions. In this test specimen “S1” is used as the transmitter, orientated
L unfayourable transmitting direction faces the receiver. Then each of the other specir
ositioned at a distance of 100 m or as specified by the manufacturer if it is greater

ens shall be provided. The transmission\power of each specimen is determined in the

hy be
mens
west
ence
F this

1) is
such
nens,
than

100 m, orien

tated such that the least sensitive direction of the receiver faces the transmitter An

larm

signal is then transmitted by “S1”.

5.22.2.4.2 Requirements

Each of the smoke alarms tested shall receive the signal from the transmitting smoke alarm “S1” and
generate an audible alarm signal within 30 s. Radio frequency ancillary devices shall be tested as per

5.22.2.4.1.

38
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5.22.3 Failure of radio link tests

5.22.3.1 General

The manufacturer shall provide a means of disabling the radio frequency transmission between two
radio frequency linked smoke alarms.

5.22.3.2 Requirements

The disabling of the radio frequency transmission shall not result in change of state of either smoke
alarm.

Each|[smoke alarm shall meet the response threshold value as specified in Table 1.
5.22({4 Identification codes verification

5.22}4.1 Object of the test

To demonstrate the ability of the smoke alarm to distinguish between the required amount of
identification codes.

5.22(4.2 Test procedure

The mmanufacturer shall submit documentation describing how the coding operates for thelassessment
of thle requirement. The manufacturer shall demonstrate either that there is a minimum of 65 000
identification codes or how the changeable 255 coding operates to fulfil the requirement.

5.22{4.3 Testrequirement

A tedhnical assessment shall be carried out to verify the requirements as specified in 5.22.3.2.
5.22(5 Environmental tests for radio frequency-interconnected smoke alarms

5.22{5.1 Object of the test

To show that a smoke alarm including radio module does not change significantly after enyironmental
condfitioning.

5.22(5.2 Test procedure

The §moke alarims including their radio modules are subjected to the environmental tests irff accordance
with|the relevant clauses of this document.

Afterff éonditioning:

— Trigger the conditioned smoke alarm into the alarm condition and check that one interconnected
sample goes into alarm as specified in 4.23.

— Trigger the unconditioned smoke alarm into the alarm condition and check that the conditioned one
goes into alarm as specified in 4.23.

5.22.5.3 Test requirements

Apart from the specific requirements in other clauses of this document, the following additional
requirements also apply:

— During the operational environmental tests, the smoke alarms shall not generate nor transmit any
alarm or fault signal.
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— Following the endurance tests, no alarm and no fault signal shall be generated or transmitted upon
commissioning.

A technical assessment shall be carried out to verify the requirements as specified in 4.23.
5.23 Alarm-silence facility

5.23.1 Object of test

The object of the test is to demonstrate the ablllty of spec1men with an alarm- sﬂence fac111ty to operate
as intended and : i : : jon of
the smoke ajarm.

5.23.2 Testrequirement

Generate smoke as specified in 5.1.6 in the smoke tunnel specified in Annex A, with an air velpcity
of (0,2 + 0,04) m/s and an air temperature of (23 = 5) °C, but increase the smoke“density to three
times +10 %) the response threshold (m or y) recorded for smoke alarm No. 16, when tested as spegified
in 5.3.2. Usipg smoke alarm No. 16, with a supply voltage corresponding to Vg;insert the smoke glarm
into the smpke-filled tunnel while maintaining the required smoke density. After the smoke alarm
enters the allarm condition, operate the manual alarm silence control, kéeping the smoke alarm in the
smoke-filled tunnel for at least 15 min.

a) Measurg the time between the operation of the manual controkand the reoccurrence of the auldible
alarm sjgnal.

b) Repeat the test with the manual silence control operated-continuously for (15 to 15,25) min.

c) Repeat the tests for each remote silence control.

5.23.3 Requirements
The time pefiod specified in 5.23.2 shall be greater than 5 min and less than 15 min.

The audiblejalarm signal shall resound prior to the expiry of the time period specified for 5.23.2 b]).
5.24 Temporary disablementfacility

5.24.1 Object of test

The object ¢f the test is~to demonstrate the ability of specimens with a temporary disable contyol to
operate as iptendedand to ensure that the temporary disable facility does not permanently impair the
operation of the smoke alarm.

5.24.2 Test prnrpdnrp

5.24.2.1 Generate smoke as specified in 5.1.6 in the smoke tunnel specified in Annex A, with an air
velocity of (0,2 £ 0,04) m/s and an air temperature of (23 = 5) °C, but increase the smoke density to
three times +10 % the response threshold (m or y) recorded for smoke alarm No. 16, when tested as
specified in 5.3.2, maintaining the required smoke density for the duration of the test. Using smoke
alarm No. 16, with a supply voltage corresponding to Vp:

a) Operate the manual control for temporary disablement then immediately insert the smoke alarm
into the smoke-filled tunnel. Measure the time between the operation of the temporary disablement
control and the reoccurrence of the audible alarm signal.
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b) Repeat the test in a) with the temporary disablement control operated continuously for 15 to
15,25 min. Measure the time between operation of the control and the resounding of the audible
alarm signal.

c) Repeat the tests for each remote temporary disablement control.

5.24.3 Requirements

The time period specified for 5.24.2.1 a) shall be greater than 5 min and less than 15 min.

The audible alarm signal shall resound prior to the expiry of the time period specified for 5.23.2 b).
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ratio of the response threshold measured during the test to the response threshold.j
ame smoke alarm when tested as specified in 5.3.2 shall be not less than 0,625-and
1,6.

Variation in supply voltage

1 Object of test

bbject of the test is to demonstrate that, within the specified@ange(s) of the supply
tivity of the specimen is not unduly dependent on these parameters.

2 Test procedure

ure the response threshold value of the specimén to be tested as specified in 5.1.¢
mes of the specified supply conditions (e.g. maxitnum and minimum voltage).

smoke alarms intended to operate from maixs supplies with supply voltages of 0,85 tim
and 1,1 times the upper limit of the nominal supply voltage range specified in the ma
rements. If the smoke alarm is provided with a rechargeable battery, allow sufficient
ry voltage to stabilize before measuiring the response threshold.

Fe the main power source is internal, carry out the tests with a supply voltage correspq
1so at the battery-low condition voltage (V;) as specified in 5.17.2.

e a standby power source is used, also test the smoke alarm with the main supply di
manufacturer shall.specify a maximum and minimum voltage. Conduct the tests at th
he minimum voltage.

pnate the magimum response threshold value as y, ., or m_ .. and the minimum valy

3 Reguirements

ecorded for
not greater

voltage, the

b, under the

es the lower
nufacturer's
time for the

nding to Vy,

sconnected.
e maximum
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The
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aftio of the response threshold values v m__._shall not he greater tha
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The lower response threshold value y,;, shall be not less than 0,2.

The lower response threshold value m

min Shall be not less than:

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

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

The higher response threshold value m,,,, shall be the value recorded prior to the end test conditions.
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5.26 Polarity reversal

5.26.1 Object of test

The object of the test is to demonstrate the ability of battery powered or DC. externally powered smoke

alarms to fu

nction properly after being misconnected with respect to polarity.

5.26.2 Test procedure

For battery-operated smoke alarms (including standby power source batteries or equivalent) intended

to be connec

to establish
damagetot

Unless a fau

For externa

or alarm condition occurs, maintain this condition for 2 h.

For intercon
fault conditif

Following the reverse-polarity conditioning, connect the specimen tglits power source as specifi

5.1.3 and m¢

Where the 1
(V) at whic

Of the two
designate tH

5.26.3 Requirements

The ratio of

Where the ain power source is internal or a standby power source is included and the voltage

applied, a b
voltage (Vi)
voltage dete

5.27 Stand

5.27.1 Obj

The object d

he smoke alarm.
[t condition or alarm condition occurs, maintain this condition for 2 h.

ly powered smoke alarms, reverse the polarity of the supply lines. Unles$ & fault cond

nectable smoke alarms, connect the interconnect leads with the polarity reversed. Unl
on or alarm condition occurs, maintain this condition for 2 h.

pasure its response threshold value as in 5.1.6.

h the battery-low condition occurs as specified in517.2.

response threshold values for the specimensin this test and the initial sensitivity

e greater asy, .. or m. and the lesser asy, ;, or m;..

the response threshold values y sz, Vi OF M shall not be greater than 1,6.

max* Mmin

nttery-low condition shdll;occur after the polarity reversal test. The battery-low cond
determined after thepolarity reversal test shall be within 5 % of the battery-low cond
rmined prior to thétgst.

by power source

bct of test

it i sible

MMWMW&WMM%

the reversed connection with the intended battery type without causing mechanical

ition

eSS a

ed in

hain power source is internal or a standby power souice is included, determine the volltage

test,

Vg is
ition
ition

power souréd

5.27.2 Test procedure

f the'test is to demonstrate that the specimen will enter a fault condition when the staln

dby

Connect the specimen to the main power source and standby power source, then follow the test
procedure specified in 5.17.

Restore the specimen to the normal condition, then disconnect the main power source and repeat the
test procedure specified in 5.17.

Restore the

specimen to the normal condition, then disconnect the standby power source.

Restore the specimen to the normal condition, then disconnect the standby power source and
immediately apply a short-circuit between the standby power source terminals.
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5.27.3 Requirements

The specimen shall enter the fault condition following each test step.
5.28 Electrical safety

5.28.1 Object of test

The object of the test is to demonstrate that the specimen provides adequate personal protection
against hazardous currents passing through the human body (electric shock), excessive temperature
and the start and spread of fire

5.28{2 Test procedure

5.28}|2.1 Heating under normal operating conditions

Asseps the specimen in accordance with the requirements of IEC 60065:2005; Clause 7.

5.28{2.2 Shock hazard under normal operating conditions

Asseps the specimen in accordance with the requirements of I[E€ 60065:2005, Clauses 8 and 9, when
mouhted in any orientation on a vertical surface and when mounted on the underside of p horizontal
surfdce.

The fequirement of IEC 60065:2005, 9.1.6, shall apply terthe pins of an appliance inlet on the apparatus
following withdrawal of the connector attached to thé.mains supply wires.

5.28(2.3 Insulation requirements

For a specimen intended to be operated frem a supply greater than 34 V (peak or DC.], assess the
appafratus in accordance with the requirements of IEC 60065:2005, Clause 10, disregarding the test
specified in 10.1.

5.28|2.4 Fault conditions

Asseps the specimen in aceerdance with the requirements of [IEC 60065:2005, Clause 11.

5.28}2.5 Mechanicalstrength

Asseps the specinien in accordance with the requirements of IEC 60065:2005, Clause 12, disregarding
12.14,12.1.34nd 12.1.4.

5.28(2.6"Clearances and creepage distances

Assess the specimen in accordance with the requirements of IEC 60065:2005, Clause 13.

5.28.2.7 Components

Assess the following components for conformance with the relevant requirements of IEC 60065:2005,
Clause 14:

— resistors, capacitors, inductors and transformers (whose short-circuiting or disconnection would
cause an infringement of the requirements for operation under fault conditions, with respect to
overheating, fire or shock hazard);

— protective devices, switches, safety interlocks, voltage-setting devices and the housingarrangements
for batteries; and
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— power,voltageand currentratings,asappropriate, ofall components for suitability for the application
for which they are used.

Conformity shall be checked by circuit measurement, analysis of the circuit design, measurements on
the components in question and by inspection, as appropriate.

5.28.2.8 Protection against the start and spread of fire

Assess the s

pecimen in accordance with the requirements of IEC 60065:2005, Clause 20.

5.28.2.9 Wiring connections

Assess the s

pecimen in accordance with the requirements of IEC 60950-1:2005, 3.2 and 3.3.

5.28.3 Requirements

The specimd
5.29 Sequ

5.29.1 Obj

The object
warning sig

5.29.2 Tes

Connect thd
manufactur

Activate the

Measur
of the ai

Repeat

Repeat
manufa

5.29.3 Me{

For each sou
voice messa

n shall satisfy the requirements of the tests.
bnce timing for smoke alarms with voice

pct of the test

pf the test is to verify that the signal sequence and timing of the voice message an
hal are within the requirements.

[ procedure

specimen to a suitable power supply and-sét it to the minimum voltage declared b
Jd

following sound sequence:

e the time differences between the signals at the start of the aural sequence and at th
iral sequence.

'he measurements six times at 5 min intervals.

the procedure with-the power supply set to the maximum voltage declared by
Cturer.

surements,during conditioning

nd sequence, measure the sequence and duration of the warning signal, silence period
pe.

1 the

y the

b end

r the

5 and

5.29.4 Requirements

The measurements of 5.29.3 shall be within the limits specified in 4.24.

6 Testreport

The test rep
a)
b)
c)

ort shall contain as a minimum the following information:

identification of the smoke alarm tested;

reference to this document (ISO 12239:2021) and any amendments;

arithmetic mean values where appropriate;

44

results of the test: the individual response threshold values and the minimum, maximum or
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d) conditioning period and the conditioning atmosphere;

e) temperature and the relative humidity in the test room throughout the test;

f) details of the power source;

g) details of any deviation from this document or from the documents to which reference is made;
h) details of any operations regarded as optional;

i) any unusual features observed; and

3 1 e yayn | de b=
]) UIICT UdLlT Ul LIIT LTS L.
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Annex A
(normative)

Smoke tunnel for response-threshold value measurement

This annex specifies those properties of the smoke tunnel which are of primary importance for making
repeatable and reproducible measurements of response threshold values of smoke detectors. However,

since it is nd
the backgro
smoke tunn

The smoke f{
volume is a
required tej
conditions, |
boundaries
detector to
designed to

shall be mouinted in its normal operating position on the underside ©f @flat board aligned with tH

flow in the Y
are at least
obstruct thd

Means shal
[i.e. (0,2+0
temperaturg
55 °C.

Both aerosg
scattered or]
working vol

Means shall

density is optained in the working volume.

Only one de
made simul
testing dete
accepted.

t practical to specify and measure all parameters which may influence the measurem
und information in Annex K should be carefully considered and taken into account wl
| is designed and used to make measurements in accordance with this document:

unnel shall have a horizontal working section containing a working volume) The wo
defined part of the working section where the air temperature and air, flow are withi
t conditions. Conformance with this requirement shall be regularly.verified under §
by measurements at an adequate number of points distributed within-and on the imag
of the working volume. The working volume shall be large enough to fully enclos
be tested and the sensing parts of the measuring equipment, The working section shj
allow the dazzling apparatus specified in Annex D to be insétrted. The detector to be t¢

vorking volume. The board shall be of such dimensions-that the edge or edges of the 4
0 mm from any part of the detector. The detector mpunting arrangement shall not u
air flow between the board and the tunnel ceilingt

be provided for creating an essentially laminar air flow at the required velo
04) m/s or (1,0 £ 0,2) m/s] through the worKing volume. It shall be possible to contrd
e at the required values and to increase the temperature at a rate not exceeding 1 K/nj

transmitted light, and y (dimensionless) for detectors using ionization, shall be made i
lime in the proximity of thesdetector.

be provided for the introduction of the test aerosol such that a homogeneous ae

Lector shall be miginted in the tunnel, unless it has been demonstrated that measure
aneously on‘more than one detector are in close agreement with measurements m
ctors individually. In the event of a dispute, the value obtained by individual testing sh

i
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n the
tatic
nary
b the
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Annex B
(normative)

Test aerosol for response threshold value measurements

A polydispersive aerosol shall be used as the test aerosol to measure the response threshold values.
The bulk of the particles comprising the aerosol shall have a particle diameter between 0,5 um and
1 puml and a refractive index of approximately 1,4.

The test aerosol shall be reproducible and stable with regards to the following parameters:
— particle mass distribution;

— o¢ptical constants of the particles;

— Jparticle shape;

— Jparticle structure.

The gtability of the aerosol should be ensured. One possible methad to do this is to measure pnd monitor
the stability of the ratio m:y.

It is|recommended that an aerosol generator using pharmaceutical-grade paraffin oil{be used to
genefate the test aerosol.
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Smoke-measuring instruments

C.1 Obscuration meter

The responge threshold of smoke alarms using scattered light or transmitted light is characteriz¢d by
the absorbajnce index (extinction module) of the test aerosol, measured in the proximity of|the sioke
alarm, at th¢ moment that it generates an alarm condition.

The absorbance index is designated m and expressed in decibels per metre (dB/m). [Fhe absorhance
index, m, is given by the following equation:

10 P
m=—Iqg| %~

where

d isthe distance, expressed in metres, travelled by the lightin the test aerosol or smoke, from
the|light source to the light receiver;

P

. s tIe radiated power received without test aerosgl or smoke;

P isthe radiated power received with test aerosol or smoke.

For all aerogol or smoke concentrations correspending to an attenuation of up to 2 dB/m, the measiiring
error of the|obscuration meter shall not exeeed 0,02 dB/m + 5 % of the measured attenuation qf the
aerosol or sinoke concentration.

The optical |system shall be arranged s0 that any light scattered more than 3° by the test aeroqol or
smoke is digregarded by the light détector.

The effective radiated power oftlie light beam shall be:
— atleastf0 % within advavelength range from 800 nm to 950 nm;
— not morfe than 1 % \itt the wavelength range below 800 nm;

— not morje 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 Ry 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 detectors 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
detector, at the moment that it generates an alarm condition.
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2 Operating method and basic construction

mechanical construction of the measuring ionization chamber is given in Annex L.

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.

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 disturbed by air

movements-

The

sourge, such that there is a bipolar flow of ions when an electrical voltage is applied 1
electirodes. This flow of ions is affected in a known manner by the aerosol or smeke particl
of the current in the aerosol-free chamber to that in the presence of an aerdsol'is a kno

hir within the measuring volume is ionized by alpha radiation from an americium

radioactive
etween the
bs. The ratio
wn function

of the aerosol or smoke concentration. Thus, the non-dimensional quantity.y,/which is approximately

propprtional to the particle concentration for a particular type of aerosol orysmoke, is used 3
of the response threshold value for smoke detectors using ionization.

Sameasure

The measuring chamber is dimensioned and operated so that the following relationships apply:

wherte

1N

_ I I
Ixd=nxy and y=-2 |-| —
1)\,

is the chamber current in air without testaerosol or smoke;
] isthe chamber current in air with test aerosol or smoke;

§ is the chamber constant;

4 isthe particle concentration-in particles per cubic metre;

is the average particte;/diameter

T
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b)

50

suction jozzle 8 asource

assembly plate 9 measuringvolume

insulating ring 10 measuring electrode

air/smoke entry 11 gnardring

outer grid 12-\insulating material

inner grid 13 windshield

a rays 14 electronics

Figure C.1 — Measuringiohization chamber — Method of operation

.3 Technical data

g—— | | (R
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Radiatipn source

Isotope americium 241Am

Activity: (130 + 6,5) kBq

Averagg¢ energy: (4,5 £ 0,225) MeV

Mechanical construction: 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.

Ionization chamber

The chamber impedance (i.e. the reciprocal of the slope of the current versus voltage char-
acteristic 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:

pressure: (101,3 £ 1) kPa;
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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 current between the measuring electrodes is 100 pA in aerosol- or smoke-free air. The
input impedance of the current measuring device shall be < 109 (.

d) Puction system

The $uction system shall draw air through the device at a continuous steady flow 0f(30 % 3) 1/min at
atmdspheric pressure.

1 \ 2
I |
I | | ‘ | | N
3
o
[ | ) A s
6
Key
1  dqupply voltage
2 1theasuring electrode
3  gduardring
4 qurrent measuringlamplifier
5  qutput voltage/proportional to chamber current
6  ipputimpedarce, (Z;,) < 10° Q

Figure C.2 — Measuring ionization chamber — Operating circuit
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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 working

section of the smoke tunnel. The apparatus is cube-shaped, with four of the cube faces (ABFE, A

EHD,

BFGC and EFGH) closed and lined on the inside with high-gloss aluminium foil. The other two opp
cube faces (ABCD and EFGH) are open to allow for the flow of test aerosol through the device.

A circular fluorescent lamp [32 W, “warm white”, approximate colour temperature: 2. 800 K}

Figure D.1 bf)] with a diameter of approximately 30 cm is mounted on each of the four closed surfag
the cube. The lights should not cause turbulence in the tunnel. To obtain a stable lightjottput, the 4
should be aged for 100 h and discarded at 2 000 h.

The smoke detector to be tested shall be installed in the centre of the upper cube’face [see Figure D

so that light{can play on it from all directions.

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

Dimensions in centinf

—_
x 38

2
/ D N\
El | A |
5
A B
~38
a) Apparatus b) Lamp

bsing

see
es of
ubes

-1 a)]

with

etres

Key

1 stream of aerosol

2 fluorescent lamp

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

Apparatus for impact test

The apparatus (see Figure E.1) consists essentially of a swinging hammer comprising a rectangular
section head (striker) with a chamfered impact face, mounted on a tubular steel shaft. The hammer is

fixed
so th
such

The

mant
prec
tubu

The {
of ro
in oy
is ap|
bear
Dian{

diam
proti

ifactured from aluminium alloy (Al Cu4SiMg as specified in ISO 209), whitlrhas been
pitation-treated. It has a plane-impact face chamfered at (60 + 1)° to.the‘long axis of t
ar steel shaft has an outside diameter of (25 + 0,1) mm with a wallthickness of (1,6 +

triker is mounted on the shaft so that its long axis is at a radiakdistance of 305 mm fi
tation of the assembly, the two axes being mutually perpendicular. The central bos;j
tside diameter and 200 mm long, and is mounted coaxially on the fixed steel pivot
proximately 25 mm in diameter; however, the precise diameter of the shaft will de
ngs used.

eter and 185 mm long. These arms are scréwed into the boss so that the length
udes. A steel counter-balance weight is mptthted on the arms so that its position can

tob
150
with

The
fixin
ham

To o]
show
is th
remd
oper
and 4
weig|
radiy

lance the mass of the striker and arms, as'in Figure E.1. On the end of the central boss i
m-diameter aluminium alloy pulley, 12-mm wide, and around this is wound an inexte
one end fixed to the pulley. The othet*énd of the cable supports the operating weight.

Figid frame also supports the mounting board on which the specimen is mounted b
bs. The mounting board is.adjustable vertically so that the upper half of the impac
mner will strike the specinien ' when the hammer is moving horizontally, as shown in Fig

perate the apparatus, the position of the mounting board with the specimen is first
nin Figure E.1 andthe mounting board is then secured rigidly to the frame. The hamm
en balanced carefully by adjustment of the counter-balance weight with the operd
ved. The hammer arm is then drawn back to the horizontal position ready for rele
hting weight-is reinstated. On release of the assembly, the operating weight will spin

into a steel boss, which runs on ball bearings on a fixed steel shaft mounted in a rigid|steel frame,
at the hammer can rotate freely about the axis of the fixed shaft. The design of the rigid frame is
as to allow complete rotation of the hammer assembly when the specimen is not presqnt.

striker has overall dimensions of 76 mm (width) x 50 mm (depth) x 94 mm (length) and is

lution- and
e head. The
D,1) mm.

‘om the axis

is 102 mm
thaft, which
pend on the

etrically opposite the hammer shaft are two stéel counter-balance arms, each 20 min in outside

of 150 mm
be adjusted
s mounted a
nsible cable,

7 its normal
F face of the
ure E.1.

adjusted as
er assembly
ting weight
ase and the
the hammer

irm through an angle of 3m/2 rad to strike the specimen. The mass, in kilograms, of t

e operating

ht toproduce the required impact energy of 1,9 | equals 0,388/(3nr) kg, where r is the effective
s of\the pulley, in metres. This equals approximately 0,55 kg for a pulley radius of 75 mm.

As this document requires a hammer velocity at impact of (1,5 * 0,13) m/s, the mass of the hammer
head will need 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 will be required to obtain the specified velocity, but this will have
to be determined by trial and error.
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Key
1  mounting board 6 pulley
2 detector 7  ball bearings
3 striker 8  counter-balance arms
4  striker shaft 9  operating weight
5 boss 10 counter-balance weight
a2 Angle of[movement.
NOTE The dimensions shown are for guidance, apart from those relating to the hammer head.
Figure E-t—Impactapparatus
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Annex F
(normative)

Fire test room

The specimens to be tested, the measuring ionization chamber (MIC), the temperature probe and the
measuring part of the obscuration meter shall all be located within the volume shown in Figures F.1
and [.2.

The specimens, the MIC and the mechanical parts of the obscuration meter shall be.at lepst 100 mm
aparf, measured to the nearest edges. The centre line of the beam of the obscuration’metqr shall be at
least{35 mm below the ceiling.

Dimensipns in metres

+-

-
o
I+
[

Key

1  specimens and measuring IStruments (See FIgure .2)
2 position of test fire

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

The dimensions of the test room shall be within the following limits:
Length: (10 + 1) m;
Width: (7 £ 1) m;
Height: (4 £ 0,2) m.
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The ceiling and walls shall be flat with no obstructions between the fire source and the detectors and
instrumentation. The fire source shall be centred as much as possible with respect to the four walls to
minimize reflection of smoke.

The fire test room shall be equipped with the following measuring instruments:
— measuring ionization chamber (MIC);
— obscuration meter;

— temperature probe.

Dimensions 1 njetres

1

015

Key
1 ceiling

Figure F.2 — Mounting position for instruments and specimens

56 ©1S0 2021 - All rights reserved


https://standardsiso.com/api/?name=71ee4b6e1f20659d825d8074864c5739

1SO 12239:2021(E)

Dimensions in metres

Key

1 position of specimens of wall-mounted smoke alarms

hnin | leastdistance to the ceiling according to manufacturer’s specifications
hnhax | greatest distance to the ceiling according to manufacturer’s specification

Figure F3 — Side view of fire test room and position‘of wall mount smoke alarms
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Annex G
(normative)

Smouldering pyrolysis wood fire (TF2)

Approximat]
75 mm x 25

mm x 20 mm, are usually found sufficient.

G.2 Hotplate

The hotplat
distance of
groove 4 mi

The temper
from the ed
G.3 Arra

The sticks s
with the suj

in Figure G.

G.4 Heat

The hotplat
11 min.

G.5 End-

The end-of-4
alarm signa

G.6 Test

e shall have a 220 mm diameter grooved surface with eight concentric grooves w|
3 mm between grooves. Each groove shall be 2 mm deep and 5«im wide, with the
h from the edge. The hotplate shall have a rating of approximately 2 kW.

hture of the hot plate shall be measured by a sensor attached to the fifth groove, coy
be of the hotplate, and secured to provide a good thermalcontact.

ngement

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

.

ing rate

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

pf-test condition

est conditiommng, shall be when m = 2 dB/m or when all of the specimens have generat
, whichevepoccurs first.

validity criteria

ely 10 dried beechwood sticks (moisture content = 5 %), each stick having dimensiolns of

ith a
buter

nted

ntact

face such that the temperature probe lies between the sticks and is not covered, as shown

ately

bd an

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, 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 grooved hotplate
temperature sensor
3 wooden sticks
Figure G.1 — Arrangement of sticks on hotplate
Y
A
Key
Y m-value, dB/m
X  y-value

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

60

- <

m-value,

t-value,

dB/m

0,05

Figure G.3 — Limits for m against time, t, Fire TF2
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Glowing smouldering cotton fire (TF3)

H.1 Fuel

Apprloximately 90 pieces of braided cotton wick, each of length approximately 80 cm and weighing
apprpximately 3 g, are usually found sufficient. The wicks shall be free from any protective{coating and
shalllbe washed and dried if necessary.

H.2| Arrangement

The Wwicks shall be fastened to a ring approximately 10 cm in diameterZand suspended apjproximately
1 m above a non-combustible plate as shown in Figure H.1.

Dimensipns 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, mg, shall be when m = 2 dB/m or when all of the specimens have generated an
alarm condition, whichever occurs first.

H.5 Test yalidity criteria

The development of the fire shall be such that the curves of m against y, and m against time, £)fall wjithin
the hatched areas shown in Figures H.2 and H.3, respectively. That is, at the end-ofitest condition
mg=2dB/m, 3,2<y<5,33 and 280 <t < 750.

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

Figure H.2 — Limits for m against y, Fire TF3
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Key
Y ip-value, dB/m
X  t-value,s

0,05

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

Three mats
additives an
exact quant

1.2 Arraj
The mats sH

folded up to

1.3 Ignit

The mats sh

may be adjlisted to obtain a valid test. A small quantity of\& clean burning material (e.g. 5 c1

methylated

.4 End-
The end-of-1

Yg=6,0
respong

YE=6,5
of band
all of th

whichever g

.5 Test

:2021(E)

Annex I
(normative)

Flaming plastics (polyurethane) fire (TF4)

approximately 50 cm x 50 cm x 2 cm, of soft polyurethane foam, without flame-retat
d having a density of approximately 20 kg/m3, are usually found sufficient. Howeve
ty of fuel may be adjusted to obtain valid tests.

ngement
all be placed one on top of another on a base formed from alumirium foil with the g
provide a tray.

fon

all normally be ignited at a corner of the lower mat; however, the exact position of ign

Spirit) may be used to assist the ignition.

pf-test condition
est condition, yg, shall be:

for ionization detectors and detectors using scattered or transmitted light with a dec
e threshold value of band 15er

for detectors using scattetred or transmitted light, with a declared response threshold {
2,0r

e specimens have’generated an alarm condition,

ccurs first:

validity criteria

dant
- the

dges

ition
n3 of

ared

ralue

11

The develo
the hatched

£ ol o €3 Loll el a1l £ 3 4 | 3 4 43 £ £
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areas shown in Figures 1.1 and 1.2, respectively. That is, at the end-of-test condition:

ithin

— 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

respons

64

e threshold value of band 2 and 150 < t < 193.
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