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Preface

This Standard was prepared by the Standards Australia Committee FP-002, Fire Detection, Warning, 
Control and Intercom Systems, to supersede AS 3786:2014.

The objective of this document is to specify requirements, test methods, and performance criteria for 
smoke alarms that operate using scattered light, transmitted light, or ionization, 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 
document should be used only for guidance.

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

(a)	 Visual fault condition indication.

(b)	 Extended temperature-range operation.

(c)	 Interconnection with other similar smoke alarms or accessories.

(d)	 Temporary disablement.

(e)	 Alarm silencing.

(f)	 Signal frequency characteristics.

(g)	 Standby power source low condition silence.

(h)	 Smoke alarms with voice.

(i)	 Smoke alarms using radio frequency links.

(j)	 Response to slowly developing fires (drift compensation).

Where such facilities are included, this document specifies applicable requirements.

Smoke alarms with special characteristics and developed for specific risks are not covered by this 
document. This document does not cover devices intended for incorporation in systems using separate 
control and indicating equipment. Such systems are specified in parts of the AS ISO 7240 series.

The major changes in this edition are as follows:

(i)	 Recognition of both interconnectable and non-interconnectible devices.

(ii)	 Recognition of smoke alarms that are detachable from a mounting base.

(iii)	 Recognition of the existence and use of combination and multi-criteria smoke alarms.

(iv)	 New response threshold table defining sensitivity in bands 1 and 2.

(v)	 External power supplies including residential control and indicating equipment.

(vi)	 Updated requirements for protection against the ingress of foreign bodies.

(vii)	 New temporary disablement facility.

(viii)	 Introduces requirements for smoke alarms using radio frequency interconnection.

(ix)	 Introduces response to slowly developing fires (drift compensation).

(x)	 Data clause revised and renamed "Hardware documentation".
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This document is an adoption with national modifications, and has been reproduced from, 
ISO 12239:2021, Smoke alarms using scattered light, transmitted light or ionization. The modifications 
are additional requirements and are set out in Appendix ZZ, which has been added at the end of the 
source text.

Appendix ZZ lists the modifications to ISO 12239:2021 for the application of this document in Australia.

As this document has been reproduced from an International Standard, a full point substitutes for a 
comma when referring to a decimal marker.

Australian Standards that are identical adoptions of international normative references may be used 
interchangeably. Refer to the online catalogue for information on specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the 
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a 
Standard, whereas an “informative” appendix or annex is only for information and guidance.
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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 procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/​directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/​patents).

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

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

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

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

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

—	 This edition recognizes the introduction of combination and multi-criteria smoke alarms: smoke 
alarms that within the one housing provide multiple fire sensors.

—	 This edition recognizes the technology for open smoke alarms: smoke alarms where the detection 
of smoke occurs outside the smoke alarm enclosure.

—	 This edition permits the inclusion of a sensor within the smoke alarm that is unrelated to fire 
detection, e.g. carbon monoxide sensor.

—	 This edition introduces new requirements for:

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.
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Australian Standard®

Smoke alarms using scattered light, transmitted light or ionization (ISO 
12239:2021, MOD)
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 
Energy Agency (NEA) of the Organization for Economic Co-operation and Development (OECD).

1 Scope

This document specifies requirements, test methods, performance criteria and manufacturers' 
instructions for smoke alarms that operate using scattered light, transmitted light or ionization, 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 
document is recommended only as guidance. Smoke alarms with special characteristics and developed 
for specific risks are not covered by this document.

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

—	 visual fault condition indication;

—	 extended temperature-range operation;

—	 interconnection with other similar smoke alarms or accessories;

—	 temporary disablement;

—	 alarm silencing;

—	 signal frequency characteristics;

—	 standby power source low condition silence;

—	 smoke alarms with voice;

—	 smoke alarms using radio frequency links;

—	 response to slowly developing fires (drift compensation).

Where such 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

ISO 7240-4, Fire detection and alarm systems — Part 4: Power supply equipment
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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

ISO 8201, Alarm systems — Audible emergency evacuation signal — Requirements

IEC 60065:2005, 20014, Audio, video and similar electronic apparatus — Safety requirements

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

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

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

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

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

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

IEC 60950-1:2005, Information technology equipment — Safety — Part 1: General requirements

IEC 61000-4-3, Electromagnet compatibility (EMC) — Part 4-3: Testing and measurement techniques — 
Radiated radio-frequency, electromagnetic field immunity test

IEC 61672-1:2002, Electroacoustics — Sound level meters — Part 1: Specifications

IEC  62599-2, Alarm systems - Part  2: Electromagnetic compatibility - Immunity requirements for 
components of fire and Security alarm systems

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

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

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

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

3.1
aerosol density
smoke density
amount of particulates per volume as described operationally by one of two parameters:

—	 m (3,14)

—	 y (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 these tests.

3.2
alarm condition
audible signal specified by the manufacturer as indicating the existence of a fire

3.3
alarm-silence facility
means of temporarily silencing or desensitizing a smoke alarm after smoke has been detected
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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
audible signal intended to indicate an alarm condition

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

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

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

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

3.10
fault 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
free-field conditions
conditions where there are a minimal number of sound wave or radio frequency wave reflecting or 
absorbing surfaces

3.12
interconnectable smoke alarm
smoke alarm which can be interconnected with other smoke alarms to provide a common alarm 
condition

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

3.16
main power source
source of power intended to supply the smoke alarm
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3.17
most sensitive orientation
point of rotation, relative to air flow, about the vertical axis where a detector produces the minimum 
response threshold value

3.18
multi-criteria smoke alarm
smoke alarm incorporating within one mechanical housing a smoke sensor plus one or more additional 
sensors with all sensors separately monitored for the presence or absence of an output signal relating 
to fire development where the individual signal from each sensor is evaluated to determine when an 
alarm condition is reached

3.19
non-removable power source
internal power source, main or standby, integrated or fixed within the smoke alarm such that it is not 
intended as user-replaceable or serviceable

3.20
normal condition
condition in which the smoke alarm is supplied with power but is not giving either an alarm condition 
or a fault condition, but is able to give such signals if the occasion arises

3.21
open smoke alarm
optical smoke alarm with the sensing volume(s) outside its enclosure

3.22
radio frequency link
means of communication between at least two smoke alarm devices, using radio frequency wave 
propagation

3.23
response threshold
Ath
aerosol density in the proximity of the specimen at the moment that it generates an alarm condition, 
when tested as specified in 5.1.5

3.24
standby power source
source of power intended to supply the smoke alarm in the event that the main power source is 
unavailable

3.25
smoke alarm
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 smoke alarm
type A
smoke alarm that does not contain radioactive materials

3.28
type B smoke alarm
type B
smoke alarm containing radioactive materials
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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 General requirements

4.1 Conformity

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

Combination and multi-criteria smoke alarms shall include a smoke sensor and irrespective of any 
additional sensor functionality, shall be tested to the requirements of this document.

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

The smoke alarm shall be resettable and:

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

b)	 shall be tested as specified in Clause 5;

c)	 shall meet the requirements of these tests; and

d)	 have a stated service life of at least 10 years under normal conditions of use.

4.2 Optional and additional functions

If an optional function is included, all the corresponding requirements shall be met.

Additional 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 sensors share 
functions of the smoke alarm such as the alarm sounder and visual alarm indicator, the indication 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)	 Type A

b)	 Type B

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

Band Response threshold value in smoke 
tunnel (aerosol)

dB/m

Test fires end-of-test conditions
TF2 
dB/m

TF3 
dB/m

TF4 
dimensionless

TF5 
dimensionless

1 0,05 < m m = 2 m = 2 y = 6 y = 6
2 0,2 < m m = 2 m = 2 y = 6,5 y = 7,5

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

4.5 Alarm condition

4.5.1 Aural indicator

4.5.1.1 Signal temporal pattern

The smoke alarm aural signal temporal pattern shall be either:

a)	 the emergency evacuation signal defined in ISO 8201, or

b)	 the auditory danger signal defined in ISO 7731.

NOTE The selection of the signal temporal pattern is related to the installation requirement of the smoke alarm 
and can be a requirement of national regulation.

4.5.1.2 Signal sound pressure level — Optional function

The alarm condition aural indicator shall commence sounding at a level not greater than 45 dBA, rising 
gradually to the maximum level of not more than 105 dBA over a period of between 3 s to 10 s (see 5.18 
and 5.19).

4.5.1.3 Signal frequency characteristics — Optional function

The audible alarm signal shall have a fundamental frequency of 520  Hz with odd harmonics to 
approximate a square wave.

4.5.2 Visual indicators

4.5.2.1 Interconnectable smoke alarms — Optional function

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 
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 
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power is present. The failure of any visual external main power source-on indicator shall not prevent 
the alarm condition.

4.7 Fault condition visual indicator — Optional function

The smoke alarm shall be provided with an integral amber or yellow visual fault condition indicator. The 
indicator 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 fault condition 
indicator 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 point when the 
smoke 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 addition to the 
requirements 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 
of a common sounder is permitted if distinctive signals are obtained.

—	 If an audible fault condition signal is provided, it shall be distinctive from the audible alarm signal 
but may be common to all functions employed.

—	 Any fault condition associated with features, in addition to the requirements of this document, shall 
not interfere with the operation and supervision of the smoke alarm.

4.10 Test facility

A test facility shall be provided to simulate the response of the sensing assembly to detect the presence 
of smoke. The test facility may be integral to the smoke alarm enclosure or remote to the smoke alarm.

The test facility shall be accessible from outside the smoke alarm when installed as specified 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.

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.
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4.13.2 Internal

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

a)	 be capable of supplying the quiescent load of the smoke alarm together with the additional load 
resulting from weekly operation of the test facility for 10 s, loads due to the radio circuitry and 
radio frequency messages (if applicable), additional load of the interconnection test (if applicable) 
and the loads of any additional features not described in this document for at least 1 year before the 
battery-low condition is given.

b)	 provide a distinctive battery-low condition audible signal before the battery is incapable of 
operating for alarm condition purposes (see 5.17). The battery low condition shall consist of at 
least an audible indication but may include other forms of indication. Indication of the battery-low 
condition 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 alarm to produce an alarm condition, as specified in 5.18 or 5.19 as appropriate, for at least 
4 min or, in the absence of smoke, a battery-low condition for at least 30 d. 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.

d)	 be replaceable by the user, unless the power-source is non-removable and its operating life in the 
smoke alarm is 10 years or greater.

In the absence 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 above 
requirement can be met.

4.13.3 External

Where the main power source is external to the smoke alarm, an internal or external standby power 
source shall be provided (see 4.14).

4.14 Standby power source

4.14.1 General

4.14.1.1	 For smoke alarms intended for connection to an external main power source, a standby 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.

4.14.1.2	 In the 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 
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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

Where a rechargeable-cell standby power source is used and the standby power source has become 
depleted due to a loss of main power source, it shall be permitted, upon the restoration of the main 
power source, to silence the battery low condition for a maximum of 24 h by the operation of a battery-
low condition silence control.

NOTE This control can be common with the test control.

4.15 External power supply equipment

Where both the main and standby power sources are external to the smoke alarm and provided by 
separate power supply equipment (PSE) the PSE shall:

a)	 conform to ISO 7240-4.

b)	 monitor the power connection between the external power supply equipment and the smoke 
alarm(s). A fault in the power connection shall initiate a visual and audible fault indication at the 
PSE.

4.16 Battery connections

4.16.1	 Except where a polarized connector is used, lead or terminal connections to batteries shall 
be identified with the correct polarity (e.g. plus or minus). The polarity may be indicated on the unit 
adjacent to the battery terminals or leads.

4.16.2	 Any leads connecting the terminal connectors of batteries in smoke alarms to the smoke-alarm 
circuit board shall be provided with strain-relieving devices adjacent to both battery terminal connectors 
and the smoke alarm circuit board so that when the leads are subjected to a pull of 20 N without jerks for 
1 min in any direction allowed by the design, the pull is not transmitted to the joints between the leads 
and the battery terminal connectors or between the leads and the smoke alarm circuit board.

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.

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:

—	 a warning flag that will be exposed with the battery removed and the cover closed;
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—	 a hinged cover or battery compartment that cannot be closed when the battery is removed;

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

4.18 Electrical safety

The smoke alarm shall be designed and constructed so as to present no danger, either in normal use or 
under fault conditions, as determined by 5.28.

4.19 Battery — disconnect facility

Smoke alarms having an internal non-removable power source shall have a battery disconnect facility. 
The disconnect facility shall not require the disassembly of the smoke alarm. Where the smoke alarm is 
a detachable smoke alarm, the removal of the head from its base is not disassembly.

The status of the disconnection shall be unambiguous, e.g. the removal of the head from its base or the 
extinguishing of an indicator.

4.20 Connection of external connectable devices

The smoke alarm may provide for connections to external connectable devices by hard wiring, radio 
frequency or by another means (e.g. remote indicators, control relays, transmitters). The open- or short-
circuit failure of these connections or disruption of the transmission path shall not prevent the correct 
operation of the smoke alarm.

4.21 Terminals for external conductors

4.21.1	 The smoke alarm or base, as appropriate, if intended to have external connections, shall provide 
for the connection of conductors by means of screws, nuts or equally effective devices.

4.21.2	 For externally-powered smoke alarms which utilize a “flying lead”-type connector, the connector 
shall be regarded as a conductor. “Flying lead”-type connectors shall be subjected to a pull test, such that 
when the connector is subjected to a pull of 20 N without jerks for 1 min in any direction allowed by the 
design, the connector does not become detached.

4.21.3	 If terminals are provided, they shall allow the connection of conductors having nominal cross-
sectional areas of between 0,4 mm2 and 1,5 mm2. 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.

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.
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4.23 Interconnectable smoke alarms — Optional function

4.23.1 General

If a means of connecting a number of smoke alarms to give a common alarm condition is provided, the 
following shall apply:

a)	 The audible alarm signal shall be emitted by all of the interconnecting smoke alarms when smoke 
is detected by any of the interconnected smoke alarms.

b)	 If the smoke alarms are provided with an alarm-silence facility, initiation of the alarm-silence 
period of one of the smoke alarms shall not prevent the audible alarm signal being emitted by that 
smoke alarm when smoke is detected by any of the other smoke alarms.

c)	 The interconnection of the maximum number of smoke alarms allowed by the manufacturer shall 
not have a significant effect on the sensitivity of the smoke alarms nor on their ability to meet the 
battery capacity (see 5.17) or sound output requirements (see 5.18 or 5.19 as applicable).

NOTE The maximum number of interconnected devices also includes the interconnection of connectable 
devices such as heat alarms.

d)	 For battery-operated smoke alarms, open- or short-circuits of the interconnecting leads either shall 
not prevent the smoke alarms from functioning individually or shall result in an alarm condition or 
fault condition.

4.24 Alarm-silence facility — Optional function

If means of temporarily silencing an alarm signal after the smoke alarm has entered an alarm condition 
is provided, the following shall apply.

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

a)	 Operation of the alarm-silencing control shall not lead to an alarm silencing for more than 15 min. 
The sensitivity of the smoke alarm shall be automatically restored within 15 mins of operation of 
the alarm-silence control. If the alarm-silence period is adjustable, it shall not be possible to set it to 
less than 5 mins or to more than 15 mins.

b)	 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.

c)	 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.

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.
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4.25 Temporary disablement — Optional function

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

a)	 The initiation 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)	 Operation of the temporary disablement shall not lead to the smoke alarm being disabled or 
desensitized for more than 15  min. The sensitivity of the smoke alarm shall be automatically 
restored within 15  mins of operation of the temporary disablement control. If the temporary 
disablement or desensitize period is adjustable, it shall not be possible to set it to less than 5 mins 
or to more than 15 mins.

c)	 Temporary disablement of a specific smoke alarm shall not lead to the disablement or desensitizing 
of any interconnected smoke alarms.

d)	 A disabled or desensitized smoke alarm shall be capable of sounding the alarm signal when 
interconnected to a smoke alarm that enters an alarm condition.

e)	 Continuous operation of the temporary disablement control, on the smoke alarm or remote or both, 
shall not lead to the smoke alarm being disabled or desensitized for more than 15 mins without 
either an 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 manual control integral to the smoke alarm itself and be labelled to identify the function of the 
control.

4.26 Radioactive material in type B smoke alarms

4.26.1	 Direct contact with radioactive sources shall not be possible without the use of tools.

4.26.2	 Radioactive sources shall be sealed in conformance with the relevant requirements of ISO 2919, 
with a minimum 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.

When selecting the worst-case message, message length, loudness and repetition timing should be 
considered.
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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)	 voice message; followed by

d)	 silence, lasting for 0,25 s to 5 s.

The time for each cycle shall not exceed 30 s.

The periods of silence can need to be longer than indicated in certain circumstances, for example in 
spaces with long reverberation times, but shall not be such that the time between the start of each cycle 
exceeds 30 s.

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

4.28 Smoke alarms using radio frequency links — Optional function

4.28.1 General

For smoke alarms using radio frequency links for interconnection, subclauses 4.28.2, 4.28.3, 4.28.4 and 
4.28.5 and Annex M shall apply.

4.28.2 Response time

The time from the transmission of a radio link signal and its processing by a receiver shall not be 
greater than 30 s.

4.28.3 Radio frequency link range

The radio frequency link shall have a minimum free field range of 100 m. Where the manufacturer 
specifies a range of greater than 100 m, the declared range shall be verified.

4.28.4 Identification code verification

Smoke alarms using radio frequency links for interconnection shall meet the following requirements:

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.

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

b)	 that the total compensation, Ct, is limited such that Ct < 0,6 Ath,u throughout this range, and that the 
fully compensated response threshold value, Ath,c, does not exceed its initial value, Ath,u, by a factor 
greater than 1,6.

4.30 Marking

4.30.1 General

Where any marking on the device uses symbols or abbreviations not in common use, these shall be 
explained in the documentation supplied with the smoke alarm.

Markings shall:

a)	 be visible 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)	 the number and date of this document (i.e. ISO 12239:2021);

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

c)	 the model designation (type or number);

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

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

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

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

h)	 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;

i)	 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);

j)	 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:
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“Test the smoke alarm for correct operation using the test facility whenever the battery is 
replaced”

k)	 for smoke alarms incorporating non-replaceable batteries, the following warning which shall be 
visible during normal use:

“WARNING — Battery not replaceable — See instruction manual”

l)	 for type B, smoke alarms shall be permanently marked with the trefoil symbol, name of radionuclide 
and activity. Additional marking requirements may be required by national regulations, and include 
any additional advice regarding restrictions of trade, transport or disposal of the smoke alarm;

m)	 markings required in IEC 60065:2005, Clause 5, which may be on any external part of the smoke 
alarm, but it is not necessary for the specified markings to be visible after installation;

n)	 for class I apparatus in accordance with IEC 60065, the following information shall be visible near 
the mains input terminals:

“WARNING — THIS SMOKE ALARM MUST BE GROUNDED” and

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

o)	 a notice on the outer surface of the enclosure: DO NOT PAINT. The letters shall be not less than 
3 mm high and plainly visible after the smoke alarm is installed in its intended manner;

p)	 for smoke alarms using scattered or transmitted light, the response threshold value band. Example 
Band 1 or (0,2 < m) dB/m.

4.30.2.2	 Conformity shall be checked by visual inspection. The indelibility of the marking shall be 
checked by establishing that it cannot be removed when rubbed lightly with a piece of cloth soaked first 
with petroleum spirit then with water.

4.31 Packaging

The point-of-sale packaging shall be marked with the following:

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

b)	 the model designation (type or number);

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

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

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

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

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

h)	 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 
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.
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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)	 Information detailing the product itself including all its functions and an explanation of all controls 
and indicators.

b)	 Information and instructions on siting, installation and maintenance.

c)	 Explanation of the interconnection provisions (if provided).

d)	 Explanation of possible programming or parameterization.

e)	 Instruction on the remote control (wireless/wired) of smoke alarm functions (if provided).

f)	 Detailed explanation for commissioning the smoke alarm to ensure correct operation.

g)	 For smoke alarms incorporating user-replaceable batteries, specific guidance on changing the 
batteries. This guidance shall include any advice necessary to ensure that the battery is properly 
connected. It shall also include a recommendation that the operation of the smoke alarm be tested 
with the test facility whenever the batteries are replaced.

h)	 Information stating which procedure should be followed or how to return the smoke alarm for 
repair or assessment if the smoke alarm fails to operate correctly.

i)	 For smoke alarms incorporating non-replaceable batteries, information on the action to be taken if 
a battery-low condition is indicated.

j)	 Information for interconnectable smoke alarms stating the maximum number of devices that may 
be interconnected. Such devices may be other than smoke alarms, e.g. Heat alarms.

k)	 Where applicable, information for interconnected smoke alarms detailing the suitable cables to be 
used.

l)	 Information for smoke alarms intended for connection to mains supplies including a warning 
that draws attention to the hazards associated with mains voltages and that recommends that 
the smoke alarm, together with any associated supply and interconnect wiring, be installed in 
accordance with appropriate national electrical installation regulations.

m)	 Where applicable, information for the interconnection of smoke alarms using radio frequency links 
and any precautions recommended.

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

o)	 Information detailing the suitability of the smoke alarm for use with non-sinusoidal power sources, 
e.g. modified sine wave or square wave inverters.

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.
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4.33.2 Software documentation

The manufacturer shall submit documentation which gives an overview of the software design. This 
documentation shall be sufficiently detailed for the design to be inspected for conformance with this 
document and shall include at least the following:

a)	 functional description of the main program flow (e.g. as a flow diagram or structogram), including:

1)	 a brief 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,

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

b)	 description of those areas of memory used for different purposes (e.g. the program, site-specific 
data 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 
available for inspection in a manner that respects the manufacturers' rights to confidentiality. It shall 
comprise at least the following:

a)	 overview 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 part,

2)	 a description of the tasks performed,

3)	 a description of the interfaces, including the type of data transfer, the valid data range and the 
checking for valid data;

c)	 full source code listings, as 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 
to be recognized;

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.

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.
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