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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-

Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization,

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, H

The
adoq

Interpational Standard requires approval by at least 75 % of the member bodies, casting a vote.

Atter

rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO
Subq

This
revis

ISO

ted by the technical committees are circulated to the member bodies for|voting. Publig

tion is drawn to the possibility that some of the elements of this document may be the subj

7240-6 was prepared by Technical Committee ISO/TC 21, Equipment for fire protection and
ommittee SC 3, Fire detection and alarm systems.

second edition cancels and replaces the first edition (ISO 7240-6:2004), which has bee
ed.

7240 consists of the following parts, under the:general title Fire detection and alarm systems:
Part 1: General and definitions

Part 2: Control and indicating equipment

Part 3: Audible alarm devices

Part 4. Power supply equipment

Part 5: Point-typecheat detectors

Part 6: Carbon. monoxide fire detectors using electro-chemical cells

Part 7:Point-type smoke detectors using scattered light, transmitted light or ionization

ely with the

art 2.

main task of technical committees is to prepare International Standards. Draft-Internationgal Standards

ation as an

ect of patent

fire fighting,

h technically

bat sensor

Part 8: Carbon monoxide fire detectors using an electro-chemical cell in combination with a h

— Part 9: Test fires for fire detectors [Technical Specification]

— Part 10: Point-type flame detectors

— Part 11: Manual call points

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

— Part 13: Compatibility assessment of system components
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— Part 14: Guidelines for drafting codes of practice for design, installation and use of fire detection and fire
alarm systems in and around buildings [Technical Report]

— Part 15: Point type fire detectors using scattered light, transmitted light or ionization sensors in
combination with a heat sensor

— Part 16:

— Part 17:

— Part 18:

Sound system control and indicating equipment
Short-circuit isolators

Input/output devices

— Part 19:
— Part 20:
— Part 21.
— Part 22:
— Part 24:
— Part 25:

—  Part 27;
electrog

— Part 28:

A part23 d

development.

Design, installation, commissioning and service of sound systems for emergency purposes
Aspirating smoke detectors

Routing equipment

Smoke-detection equipment for ducts

Sound-system loudspeakers

Components using radio transmission paths

Point-type fire detectors using a scattered-light, transmitted-light or ionization smoke sensor,
hemical-cell carbon-monoxide sensor and a heat sensor

Fire protection control equipment

ealing with visual alarm devices and acpart 29 dealing with video fire detectors are U
t

Vi

an

nder

© 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=831f7c6e597c9070a285da5814276763

ISO 7240-6:2011(E)

Introduction

This part of ISO 7240 has been drawn up by ISO/TC 21/SC 3 and is based on a standard prepared by
Standards Australia International Technical Committee FP-002 “Fire detection, warning, control and intercom
systems”.

A fire—deteeti ; . oA - ' ' i ' , of a fire, but
A4S corrosion,
vibrgtion, direct impact, indirect shock and electromagnetic interference. Some tests specified ar¢ intended to

The performance of fire detectors is assessed from results obtained in specific tests;-this part of{ISO 7240 is

matgrials because CO does not depend solely on convection, but also~moves by diffusion, pnd CO fire
detegtors can be better suited to applications where other fire detection(techniques are prone to false alarms,
i.e. que to dust, steam and cooking vapours.
Whilst CO gas has greater mobility than smoke, it can be diluted*by ventilation systems and car be affected
by cpnvection currents. Hence, it is necessary to take inte.account the same considerations|as for point
smoke detectors. Recirculating systems confined to a single,room have little effect on dilution, as this is similar
to the natural diffusion of the CO gas.

CO fjre detectors can be less affected by stratification than other types of fire detectors.

It is [mportant that the location of CO fire_detectors take into account areas where false operation or non-
operption is likely. CO fire detectors might not be suitable for detecting fires involving

— Flean-burning liquids,

— PVC-insulated cables,

— fombustible metals,

— Fpertain self-oxidizing chemicals,
— hon-carbenaceous materials.

Somg typical locations where it is important to carefully evaluate the use of CO fire detectors are fareas where
CO gas.can be present from exhausts and normal manufacturing processes.

EXAMPLES Car parks, car-park return air plenums, loading docks.

Generally, cigarette smoke does not contain sufficient CO to cause alarms, even though smoke can be clearly
visible. However, in heavy smoking or incense-burning areas, it is important to measure the CO concentration
before installing CO fire detectors.

This part of ISO 7240 includes a number of Electromagnetic Compatibility (EMC) immunity requirements. The
details for these requirements have been taken from EN 50130-4.

© ISO 2011 — All rights reserved vii
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INTERNATIONAL STANDARD ISO 7240-6:2011(E)

Fire detection and alarm systems —

Part 6:
Carbon monoxide fire detectors using electro-chemical cells

1 BScope
This|part of ISO 7240 specifies requirements, test methods and performance criteria for point fijre detectors
using electro-chemical cells that operate using carbon-monoxide detection principles for use in fire detection
and glarm systems installed in buildings (see ISO 7240-1).
For the testing of other types of CO fire detectors working on different principles, this part of ISO [f240 can be

used only for guidance. Fire detectors with special characteristics @nd developed for specific fisks are not
covered by this part of ISO 7240.

2 Normative references
The |following referenced documents are indispensable for the application of this document. For dated
refenences, only the edition cited applies. For \undated references, the latest edition of the referenced
docyment (including any amendments) applies,

ISO P09, Aluminium and aluminium alloys 5+ Chemical composition

ISO [240-1, Fire detection and alarm*systems — Part 1: General and definitions
IEC 0068-1, Environmental testing — Part 1: General and guidance

IEC $0068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC B0068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC B0068-2-6,.Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 0068=2:27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-30,Environmental testing — Part 2-30: Tests — Test Db: Damp heat cyclic ‘/19 h+12h Cyc/e)

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

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

EN 50130-4, Alarm systems — Part 4: Electromagnetic compatibility — Product family standard: Immunity
requirements for components of fire, intruder and social alarm systems

© 1SO 2011 — All rights reserved 1
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3 Terms and definitions

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

apply.
3.1

response threshold value
CO concentration in the proximity of the specimen at the moment that it enters an alarm state when tested as
specified in 5.1.5

NOTE The response threshold value can depend on signal processing in the detector and in the control and
indicating eqyipment.

4 Requifements

4.1 Compliance

In order to qomply with this part of ISO 7240, the detector shall meet the requirements of this clause, which
shall be verified by visual inspection or engineering assessment, shall be tested as-specified in Clause § and
shall meet the requirements of the tests.

4.2 Individual alarm indication

Each detectpr shall be provided with an integral red visual indicator, by which the individual detecton that
released anlalarm can be identified, until the alarm condition is _reset. Where other conditions of the detector
can be visually indicated, these shall be clearly distinguishable*from the alarm indication, except when the
detector is sitched into a service mode. For detachable detectors, the indicator may be integral with the pase
or the detecfor head.

The visual irfdicator shall be visible from a distance.of 6 m in an ambient light intensity up to 500 Ix at an angle
of up to

a) 5°from|the axis of the detector in any direction, and

b) 45° from the axis of the detector in at’least one direction.

4.3 Connection of ancillary-devices

The detectof may provideAfor,connections to ancillary devices (e.g. remote indicators, control relays, etc.), but
open- or shdrt-circuit failures of these connections shall not prevent the correct operation of the detector.

4.4 Monitoring.of detachable detectors

For detachable“detectors, a means shall be provided for a remote monitoring system (e.g. the control and

indicating equipment) to detect the removal of the head from the base, in order to give a fault signal.

4.5 Manufacturer's adjustments

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

© 1SO 2011 — All rights reserved
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4.6 On-site adjustment of response behaviour

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

a) for all of the settings at which the manufacturer claims compliance with this part of ISO 7240, the detector
shall comply with the requirements of this part of ISO 7240 and access to the adjustment means shall be
possible only by the use of a code or special tool, or by removing the detector from its base or mounting;

b) any setting(s) at which the manufacturer does not claim compliance with this part of ISO 7240 shall be
accessible only by the use of a code or special tool, and it shall be clearly marked on the detector or in
the associated data that, if these setting(s) are used, the detector does not comply with this part of

o700 40

VU 125U,

Thege adjustments may be carried out at the detector or at the control and indicating equipment.

4.7 | Rate-sensitive response behaviour
The fesponse threshold value of the detector can depend on the rate of change ©f the CO concentration in the
vicin|ty of the detector. Such behaviour may be incorporated in the detector design to jmprove the
disciimination between ambient CO concentrations and those generated”’by a fire. If such rpate-sensitive
behgviour is included, then it shall not lead to a significant reduction in_the sensitivity of the detgctor to fires,
nor ghall it lead to a significant increase in the probability of unwanted alarms.
Since it is not practical to make tests with all possible rates of incréase in CO concentration, an agsessment of
the rate sensitivity of the detector shall be made by analysis of the circuit/software and/or physi¢al tests and
simulations.
The Hetector shall be deemed to meet the requirements of this clause if this assessment shows thjat

a) for any rate of increase in CO concentration-less than 1 pl/l/min, the detector signals an algrm condition
before the CO concentration reaches 60 ulil) and

b) the detector does not produce an alarm condition when subjected to a step change in CO doncentration
bf 10 pl/l, superimposed on a background concentration of between 0 pl/l and 5 pl/l.

4.8 | Marking

Each detector shall be clearly marked with the following information:
a) humber of this part.of ISO 7240 (i.e. ISO 7240-6);

b) phame or trademark of the manufacturer or supplier;

c) modeldesignation (type or number);

d) wiring-terminal designations;

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

f)  life-expectancy of the electro-chemical cell under normal operating conditions.

For detachable detectors, the detector head shall be marked with items a), b), ¢), €) and f), and the base shall
be marked with at least item c), i.e. its own model designation, and d).

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

© 1SO 2011 — All rights reserved 3
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The markings shall be visible during installation of the detector and shall be accessible during maintenance.

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

4.9 Data

Detectors shall either be supplied with sufficient technical, installation and maintenance data to enable their
correct installation and operation or, if all of these data are not supplied with each detector, reference to the

appropriate d

ata sheet shall be given on or with each detector.

To enable correct operation of the detectors, these data should describe the requirements for the correct
processing of the signals from the detector. This may be in the form of a full technical specification of {

hese

signals, a re¢ference to the appropriate signalling protocol or a reference to suitable types of control and
indicating equipment, etc.
Installation gnd maintenance data shall include reference to an in situ test method to ensure” that deteftors
operate corrgctly when installed.
NOTE Apditional information can be required by organizations certifying that detectors produced by a manufagturer
conform to th¢ requirements of this part of ISO 7240.
4.10 Requjrements for software controlled detectors
4.10.1 General
The requirerhents of 4.10.2, 4.10.3 and 4.10.4 shall apply to detectors that rely on software control in order to
fulfil the reqyirements of this part of ISO 7240.
4.10.2 Softyware documentation
4.10.21 The manufacturer shall submit documentation that gives an overview of the software design.| This
documentatipn shall be in sufficient detail that the’design can be inspected for compliance with this part of
ISO 7240 arld shall include, at least, the following:
a) functionfal description of the main~program flow (e.g. as a flow diagram or schema), including the
following:
1) a bfief 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 detector;
5) the|way.in which the modules are called, including any interrupt processing;
b) description of which areas of memory are used for the various purposes (e.g. the program, site-specific

data and running data);

c) designa

tion, by which the software and its version can be uniquely identified.

© 1SO 2011 — All rights reserved
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2.2 The manufacturer shall prepare and maintain detailed design documentation. T

his shall be

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

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

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

2) adescription of the tasks performed,
Br—a—deseripton—ofthe—interfaces—includingthetype—of-date—transter—the—validdata—range and the
checking for valid data;

c) full source-code listings, as hard copy or in machine-readable form (e.g. ASCIl-code);)includ|ng all global
and local variables, constants and labels used, and sufficient comment for thé~program flow to be
Fecognized,;

d) details of any software tools used in the design and implementation phase4{e.g. CASE-Toolg, Compilers,
btc.).

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

4.10]3 Software design

In order to ensure the reliability of the detector, the following requirements for software design shall apply.

a) [he software shall have a modular structure.

b) [The design of the interfaces for manually and adtomatically generated data shall not permit irfjvalid data to
cause error in the program operation.

c) [The software shall be designed to avoid,the occurrence of deadlock of the program flow.

4.10{4 Storage of programs and data

The [program necessary to comply-with this part of ISO 7240 and any preset data, such as manufacturer's

settings, shall be held in non#vatatile memory. Writing to areas of memory containing this program and data

shalll be possible only by the use of some special tool or code and shall not be possible dliring normal
operption of the detectort

Site-specific data shall be held in memory that can retain data for at least two weeks without extefnal power to

the detector, unlessprovision is made for the automatic renewal of such data, following loss of power, within

1 h qf power beirg restored.

5 [Test methods

5.1 General

5.1.1 Atmospheric conditions for tests

Unless otherwise stated in a test procedure, the testing shall be carried out after the test specimen has been
allowed to stabilize in the standard atmospheric conditions for testing as specified in IEC 60068-1 as follows:

— temperature: (15 to 35) °C;

— relative humidity: (25 to 75) %;

— air pressure: (86 to 106) kPa.

© 1SO 2011 — All rights reserved
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The temperature and humidity shall be substantially constant for each environmental test where the standard
atmospheric conditions are applied.

5.1.2 Operating conditions for tests

If a test method requires a specimen to be operational, then the specimen shall be connected to suitable
supply and monitoring equipment with characteristics as required according to the manufacturer's data.
Unless otherwise specified in the test method, the supply parameters applied to the specimen shall be set
within the manufacturer's specified range(s) and shall remain substantially constant throughout the tests. The
value chosen for each parameter shall normally be the nominal value, or the mean of the specified range. If a
test procedure requires monitoring a specimen to detect any alarm or fault signals, then connections shall be

made to anly necessary ancillary devices (e.g. through wiring to an end-of-line device for conventfional
detectors) tg allow a fault signal to be recognized.

The details ¢f the supply and monitoring equipment and the alarm criteria used shall be given inthe'test report
(Clause 6).

5.1.3 Moupting arrangements

The specimen shall be mounted by its normal means of attachment in accordance’ with the manufactdrer's
instructions.|If these instructions describe more than one method of mounting, then the method considergd to
be most unfavourable shall be chosen for each test.

5.1.4 Tolefances

Unless othefwise 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 IEC 60068).

If a specific |tolerance or deviation limit is not specified in@ requirement or test procedure, then a deviption
limit of + 5 % shall be applied.

5.1.5 Measurement of response threshold value

5.1.51 Install the specimen for which,the response threshold value is being measured in the gaq test
chamber, ag specified in Annex A, in its~snormal operating position, by its normal means of attachment| The
orientation gf the specimen, relative torthe direction of gas flow, shall be the least sensitive orientatign as
determined in the directional dependence test, unless otherwise specified in the test procedure.

5.1.5.2 Before commencing-each measurement, the gas test chamber shall be purged to ensure th3gt the
carbon mongxide concentrationis less than 1 pl/l prior to each test.

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

5.1.5.4 Unless otherwise specified in the test procedure, the air temperature in the gas test chamberishall
be (23 £ 5) “Candshattotvary by more-thanm 5K forat-the measurements omaparticutar detector type:
5.1.5.5 Connect the specimen to its supply and monitoring equipment as specified in 5.1.2, and allow it to

stabilize for a period of at least 15 min, unless otherwise specified by the manufacturer.

5.1.5.6

5.1.5.7

Introduce carbon monoxide gas into the chamber such that the rate of increase of gas concentration is
between 1 pl/l/min and 6 pl/l/min to a concentration of 18 pl/l.

For detectors whose response is rate-sensitive, the manufacturer may specify a rate of increase within

this range to ensure that the measured response threshold value is representative of the static response threshold
value of the detector. The rate of increase in CO concentration shall be similar for all measurements on a particular
detector type.

© 1SO 2011 — All rights reserved
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respond with an alarm to this concentration. Report the results.

5.1.5.9

Allow the detector to stabilize at a concentration of 18 pl/l for a period of 10 min. The detector shall not

Increase the carbon monoxide gas concentration at a rate of between 1 pl/l/min and 6 pl/l/min until

either the specimen has entered an alarm state or the concentration has reached 100 pl/l. Record the time and
carbon monoxide concentration at the moment the specimen gives an alarm. This shall be taken as the response
threshold value, S.

5.1.6 Provision for tests

The following shall be provided for testing compliance with this part of ISO 7240:

a)
b)

NOT!
are d

The
rega
16 s
limits

for detachable detectors, 20 detector heads and bases; for non-detachable detectors, 20 spe

Hata required in 4.10.

ptachable detectors, then the two or more parts together are regarded as a completeidetector.

rd to their construction and calibration. This implies that the mean-response threshold
pecimens found in the reproducibility test (5.4) should also represént the production mean,
specified in the reproducibility test should also be applicable tothe manufacturer's productio

cimens;

E Detachable detectors are comprised of at least two parts: a base (socket) and a_head (body). If he specimens

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

value of the
and that the
n.
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51.7 Test

schedule

Test the specimens in accordance with the test schedule in Table 1. Number the specimens 1 to 20 arbitrarily.

Table 1 — Test schedule

Test Subclause Specimen no(s).

Repeatability 5.2 one chosen arbitrarily
Directional dependence 5.3 one chosen arbitrarily
Reproducibility 54 all specimens
Exposure to fhemical agents af environmental concentrations 55 one chosen arbitraril
Long-term stability 5.6 1
Saturation 5.7 one chosen.arbitraril
Exposure to ghemical agents which may be present during a fire 5.8 one chpesen arbitraril
Variation in supply parameters 59 2
Air movemerit 5.10 3
Dry heat (opgrational) 511 4
Cold (operatipnal) 5.12 5
Damp heat, gyclic (operational) 5.13 6
Damp heat, gteady state (endurance) 514 7
Low humidity}, steady state (endurance) 5.15 8
Sulfur dioxid¢ SO, corrosion (endurance) 5.16 9
Shock (opergtional) 517 10
Impact (operational) 5.18 11
Vibration, sinusoidal (operational) 5.19 12
Vibration, sinusoidal (endurance) 5.20 12
Electromagngtic compatibility (EMC) immunity tests (operational) 5.21

a) electrostatic discharge 132

b)  radiated electromagnetic fields 144

c) conducted disturbance induced.by_electromagnetic fields 152

d) fasft transient bursts 162

e) slow high-energy transients 178
Fire sensitivify 5.22 18, 19, 20, 21
@ In the interests of test economy, it is permitted to use the same specimen for more than one EMC test. In this casg, the
intermediate fynctional tesi(s).0n the specimen(s) used for more than one test can be deleted, and the full functional test conducfed at
the end of the pequence of.tests. However, it should be noted that in the event of a failure, it might not be possible to identify which test
exposure caused the failtre.
5.1.8 Test'report

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

5.2 Repeatability

5.21

Object of test

The object of the test is to show that the detector has stable behaviour, with respect to its sensitivity, even
after a number of alarm conditions.
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5.2.2 Test procedure
Measure the response threshold value of the specimen to be tested six times as specified in 5.1.5.

The orientation of the specimen relative to the direction of airflow is arbitrary, but it shall be the same for all six
measurements.

Designate the maximum response threshold value as S, and the minimum value as S

max min-

5.2.3 Requirements

The |ower response threshold value, S, shall be not less than 25 pl/l.

min’

The fatio of the response threshold values S, : Smin Shall be not greater than 1,6.

5.3 | Directional dependence

5.3.1 Object of test

The pbject of the test is to confirm that the sensitivity of the detector is not unduly dependent on [the direction
of aifflow around the detector.

5.3.4 Test procedure

Measgure the response threshold value of the specimen.t0 be tested eight times as specified jn 5.1.5, the
spegimen being rotated 45° about its vertical axis betweéen each measurement, so that the measyrements are
taken for eight different orientations relative to the direction of airflow.

Designate the maximum response threshold value as S, and the minimum value as S

max min-

Recqord the least sensitive and the mest’/sensitive orientations. The orientation for which tHe maximum

resppnse threshold is measured is referred to as the least sensitive orientation, and the orientatijon for which
the minimum response threshold isimeasured is referred to as the most sensitive orientation.

5.3.3 Requirements

The |ower response threshold value, S,.:,, shall be not less than 25 pl/l.

min’

The fatio of the response threshold values S, : Smin Shall be not greater than 1,6.

5.4 | Reproducibility

5.4.1 “Object of test

The object of the test is to show that the sensitivity of the detector does not vary unduly from specimen to
specimen and to establish response threshold value data for comparison with the response threshold values
measured after the environmental tests.

5.4.2 Test procedure

Measure the response threshold value of each of the test specimens as specified in 5.1.5.

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

Designate the maximum response threshold value as S, and the minimum value as S,
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5.4.3 Requirements

The lower response threshold value, S,;,, shall be not less than 25 pl/l.

The ratio of the response threshold values S, S shall not be greater than 1,33, and the ratio of the

response threshold values S:S,,;, shall not be greater than 1,5.
5.5 Exposure to chemical agents at environmental concentrations

5.5.1 Object of test

The object of the test is to demonstrate the ability of the detector to withstand the effects of exposu
atmospheric| pollutants or chemicals that can be encountered in the service environment.

5.5.2 Test|procedure

Install the specimen being tested in the gas test chamber, as specified in Annex A, in|its' normal oper
position, by jts normal means of attachment. Orient the specimen, relative to the direction of gas flow, t
most sensitiye orientation, as determined in the directional dependence test.

Before cominencing each measurement, purge the gas test chamber to ensure that the carbon mon
concentratiop and test gas concentration are less than 1 pl/l prior to each testt

The air velogity in the proximity of the specimen shall be (0,2 + 0,04) my/s.during the measurement.

The air temperature in the tunnel shall be (23 £5) °C and shall not vary by more than 5 K for al
measurements on the specimen.

Connect the|specimen to its supply and monitoring equipment as specified in 5.1.2, and allow the specim
stabilize for @ period of at least 15 min, unless otherwis€)specified by the manufacturer.

Introduce a|single gas into the gas test chamber such that the gas concentration reaches the req
concentration as specified in Table 2 within 10_min. Allow the detectors to stabilize for a period of 1 h g
elevated ga$ concentration. Where the response threshold value is adjustable, the cross-sensitivity shd
tested at thel maximum sensitivity setting-provided.

Purge the gas test chamber at the eempletion of each test period.

5.5.3 Requirements

No alarm or fault signals-shall be given during the conditioning. Report the results.

Table 2 — Gas and vapour concentrations

re to

ating

D the

bxide

the

en to

uired
t the
Il be

Test Chemical agent Concentration Exposure period Recovery period
(CLD) (h) (h)
1 carbon monoxide 1510 % 24 1t02
2 nitrogen dioxide 5+10 % 96 1t02
3 sulfur dioxide 5+10% 96 1t02
4 chlorine 2+10% 96 1t02
5 ammonia 50+ 10 % 1 1t02
6 heptane 100 +10 % 1 1to 2
7 ethanol 500+ 10 % 1 241025
8 acetone 1500+ 10 % 1 24 t0 25

10
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5.6 Long-term stability
5.6.1 Object of test
The object of the test is to confirm that the response of the detector is stable over long periods of time.

5.6.2 Test procedure

Connect the detector to its supply and monitoring equipment as specified in 5.1.2 and operate in standard
atmospheric conditions for a period of 84 d.

Meagure the CO response threshold value, as described in 5.1.5, at 28 d, 56 d and 84 d from 'th¢ start of the
test.

Designate the greater of the response threshold values measured in this test and that measured for the same
spedimen in the reproducibility test as S,,,., and the lesser as §,

max min-

5.6.3 Requirements

No alarm signal or fault signal attributable to the stability test shall be given during the test.
The [ower response threshold value, S,;,, shall be not less than 25pl/l.

The fatio of the response threshold values S, : Smin Shall not be.greater than 1,6.
5.7 | Saturation

5.7.1 Object of test

The pbject of the test is to show that the detector suffers no significant changes to its response behaviour after
expgsure to high levels of carbon monoxide gas.

5.7.4 Test procedure

Instdll the specimen for which,the saturation sensitivity is being measured in the gas test chambef specified in
Anngx A, in its normal operating position, by its normal means of attachment. The orientation of the specimen,
relatlve to the direction of ‘gas flow, shall be the least sensitive orientation, as determined in thie directional
depgndence test.

Before commencing-each measurement, purge the gas test chamber to ensure that the carbgn monoxide
congentration andtest gas concentration is less than 1 pl/l prior to each test.

The pir veloeity in the proximity of the specimen shall be (0,2 + 0,04) m/s during the measurement

The aiF tamnaratiern 1n tha !

a
T o PoTataTr Tt o tor e

measurements on the specimen.

thar—5-K for all the
Connect the specimen to its supply and monitoring equipment as specified in 5.1.2, and allow it to stabilize for a
period of at least 15 min, unless otherwise specified by the manufacturer.

Introduce carbon monoxide gas into the chamber such that the rate of increase of gas concentration is 50 pl/I/min
to a concentration of 500 pl/l. Maintain the gas concentration for a period of 2 h.

During the last five minutes of the conditioning, reset the detector in accordance with the manufacturer's
instructions.
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After a recovery period of 4 h at the standard atmospheric conditions, reset the detector and measure the
response threshold value as specified in 5.1.5.

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

specimen in

the reproducibility test as S,,,,, and the lesser as S,

5.7.3 Requirements

The detector shall remain in the alarm condition during the conditioning and shall generate an alarm signal

within 1 min

of being reset at the end of the conditioning period.

The lower re

The ratio of

sponse threshold value, S, shall be not less than 25 pl/l.

he response threshold values S,,,,:Smin shall not be greater than 1,6.

5.8 Expopure to chemical agents that can be present during a fire

5.8.1

The object ¢
affect the a
sensitivity.

5.8.2 Test

Install the g
specified in
the specime
directional d

Object of test

pility of the detector to detect the CO produced by the fire, nor ‘eause permanent chang

procedure

pecimen for which the response threshold value,is\being measured in the gas test cha
Annex A, in its normal operating position, by its normal means of attachment. The orientati
n, relative to the direction of gas flow, shall be_the least sensitive orientation, as determined i
bpendence test.

Before cominencing each measurement, purge the-gas test chamber to ensure that the carbon mon

concentratio

The air veloq

The air tem
measureme

Connect the

n is less than 1 pl/l prior to each test:
ity in the proximity of the specimen shall be (0,2 £ 0,04) m/s during the measurement.

perature in the tunnel shall be (23 +£5) °C and shall not vary by more than 5K for al
hts on a particular detector type.

specimen to its supply and monitoring equipment as specified in 5.1.2, and allow it to stabilize

period of at I¢ast 15 min, unless otherwise specified by the manufacturer.

Introduce a

single gas) into the gas test chamber such that the gas concentration reaches the req

concentration as speeified in Table 3 within 10 min. Allow the detectors to stabilize for the duration of the expg

period in Ta

f the test is to demonstrate that chemical agents that can be present during a fire do not upduly

BS in

mber
bn of
n the

pxide

the

for a

uired
sure

Purge the ga

12

ble 3.at the elevated gas concentration.
s test chamber at the completion of each test period and reset the detector.
Table 3 — Gas
Substance Concentration Exposure period
i h
carbon dioxide 5000 1
nitrogen dioxide 50 0,5
sulfur dioxide 50 0,5
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Following each exposure, after a recovery period of between 1 h and 2 h at the standard laboratory conditions,
the response threshold value shall be measured as described in 5.1.5.

Designate the greater of the response threshold value measured in this test and that measured for the same
specimen in the reproducibility test as S,,,,, and the lesser as S,

5.8.3 Requirements

No fault signal shall be given during the conditioning.

The lower response threshold value, S,;,, shall be not less than 25 pl/l.

The ratio of the response threshold values S shall not be greater than 1,6.

max:Smin
5.9 | Variation in supply parameters

5.9.1 Object of test

The pbject of the test is to show that, within the specified range(s) of the supply parameters (e.g. voltage), the
sengjtivity of the detector is not unduly dependent on these parameters.

5.9.4 Test procedure

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

Designate the maximum response threshold value as §,,5, and the minimum value as S,
NOTE For collective (conventional) detectors, the'supply parameter is the dc voltage applied to the| detector. For
other types of detector (e.g. analogue addressable), it can be necessary to consider the signal levels jand timing. If

necegsary, the manufacturer can be requested t0“provide suitable supply equipment to allow changing the supply
parameters as required.

5.9.3 Requirements

The [ower response threshold value, S,;,, shall be not less than 25 pl/l.

The fatio of the response_threshold values S, : Smin Shall not be greater than 1,6.
5.1Q Air movement

5.10{1 Object-of test

The [objectyof the test is to show that the sensitivity of the detector is not unduly affected by the rate of the
airflqws

5.10.2 Test procedure

Measure the response threshold value of the specimen to be tested as specified in 5.1.5 in the most and least
sensitive orientations as determined in 5.3. Designate these as S o)yin @nd Sg 2)max respectively.

Repeat these measurements, but with an air velocity in the proximity of the detector of (1+0,2) m/s.
Designate the response threshold values in the most and least sensitive orientations in these tests as Sy gyin
and S1 gymax: respectively.

NOTE These exposures can be generated by plunging the specimen being tested into air with the appropriate
velocity for the required time.

Record any signal.
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5.10.3 Requirements

The inequality in Equation (1) shall apply:

0,625 <

S(02)max +S©2)min _

1,6
S 0,1ymax +S(01)min

The detector shall not emit either a fault signal or an alarm signal during the test with gas-free air.

5.11 Dry h

eat (operational)

5.11.1 Object of test

The object
temperature

5.11.2 Test

511.21 R

Use the test
5.11.2.5.

511.22 S

Mount the s
sensitive ori

511.23 C
Apply the fo

tempers

NOTE T
temperature.

5.11.2.4 Measurements during conditioning

Monitor the

duration:

bf the test is to demonstrate the ability of the detector to function correctly atchigh am
5 appropriate to the anticipated service environment.

procedure

pference

apparatus and perform the procedure as specified in IEC 60068-2-2, Test Bb, and in 5.11.2

ate of specimen during conditioning

pecimen being tested in the gas test chamber as “specified in 5.1.3 (see Annex A), in its
pntation, and connect it to its supply and monitaring equipment as specified in 5.1.2.

pnditioning
owing conditioning:

ture: starting at an _initial air temperature of (23 £5) °C, increase the air temper

to (65 % 2) °C;
maintain ‘this temperature for 2 h.

pst Bb specifies rates’of change of temperature of <1 K/min for the transitions to and from the conditi

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

bient

.2 to

least

ature

bning

5.11.2.5 Final measurements

Measure the response threshold value as specified in 5.1.5, but at a temperature of (55 + 2) °C.

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

specimen in

14

the reproducibility as S, and the lesser as S,

max
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5.11.3 Requirements

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

The lower response threshold value, S,;,, shall be not less than 25 pl/l.

The ratio of the response threshold values S, : Smin Shall not be greater than 1,6.

5.12 Cold (operational)

5.12]1 Object of test

The |object of the test is to demonstrate the ability of the detector to function correctly’at Jow ambient
temperatures appropriate to the anticipated service environment.

5.12]2 Test procedure
5.12]2.1 Reference
The lest apparatus and procedure shall be as specified in IEC 60068-2-1,) Test Ab, and in 5.12.2.3 to 5.12.2.5.

5.12]2.2 State of the specimen during conditioning

Moupt the specimen to be tested as specified in 5.1.3 and connect it to its supply and monitoring equipment
as specified in 5.1.2.

5.12]12.3 Conditioning

Apply the following conditioning:

— lemperature: (-10 £ 3) °C;
— Muration: 16 h.
NOT Test Ab specifies rates ‘of change of temperature of <1 K/min for the transitions to and from the conditioning

tempgrature.

5.12(2.4 Measurements during conditioning

Mon{tor the speciméen during the conditioning period to detect any alarm or fault signals.

5.12|2.5 _Final measurements

Meagure the response threshold value as specified in 5.1.5, except that the air temperature in|the gas test
chamber shallbe (10 £ 3) °C.

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

5.12.3 Requirements

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

The lower response threshold value, S,;,, shall be not less than 25 pl/l.

The ratio of the response threshold values S, : Smin Shall not be greater than 1,6.
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5.13 Damp heat cyclic (operational)

5.13.1 Object of test

The object of the test is to demonstrate the ability of the detector to function correctly at high relative humidity
(with condensation), which can occur for short periods in the anticipated service environment.

5.13.2 Test procedure

5.13.2.1 Reference

The test apgaratus and procedure shall be as described in IEC 60068-2-30, Test Db, using the Variant\] test
cycle, and in 5.13.2.2 t0 5.13.2.5.

5.13.2.2 State of the specimen during conditioning

Mount the specimen being tested as described in 5.1.3 and connect it to supply and monitoring equipment as
described in[5.1.2.

5.13.2.3 Cpnditioning
Apply the following conditioning (IEC 60068-2-30 Severity 1):
— minimum temperature: (25 = 3) °C;
— maximum temperature: (40 £ 2) °C;
— relative humidity:
— at minimum temperature: > 95 %,
— at maximum temperature: (93 £ 3) %;
— number|of cycles: 2;

— duratior: 2d.

5.13.2.4 Measurements during-conditioning

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

5.13.2.5 Final measurements

After a recgvery. period of between 1 h and 2 h at the standard atmospheric conditions, measure thg CO
response thrleshold value as described in 5.1.5.

Designate the greater of the response threshold value measured in this test and that measured for the same
specimen in the reproducibility test as S,,,,, and the lesser as S,

5.13.3 Requirements
No alarm or fault signal shall be given during the conditioning until the response threshold value is measured.

The lower response threshold value, S,;,, shall be not less than 25 pl/l.

The ratio of the response threshold values S shall not be greater than 1,6.

max - Smin
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5.14 Damp heat, steady state (endurance)
5.14.1 Object of test
The object of the test is to demonstrate the ability of the detector to withstand the long-term effects of humidity

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

5.14.2 Test procedure

5.14.2.1 Reference

Use [the test apparatus and perform the procedure as specified in IEC 60068-2-78, Test Caby.anf in 5.14.2.2
to 5.114.2.4.

5.14]2.2 State of the specimen during conditioning

Moupt the specimen as specified in 5.1.3. Do not supply it with power during the‘conditioning.
5.14|2.3 Conditioning

The following conditioning shall be applied:

— emperature: (40 £ 2) °C;

— relative humidity: (93 £ 3) %;

— Puration: 21d.

5.14|2.4 Final measurements

Aftenl a recovery period of between 1 h and*2 h in standard atmospheric conditions, measure the response
threghold value as specified in 5.1.5.

Designate the greater of the response threshold value measured in this test and that measured for the same
spedimen in the reproducibility-test as S, and the lesser as S.,;,.

5.14{3 Requirements
No fault signal, attributable to the endurance conditioning, shall be given on reconnection of the specimen.
The [ower resporise threshold value, S, shall be not less than 25 pl/l.

The ratig of'the response threshold values S,,,,:Smin Shall not be greater than 1,6.

5.15 Low humidity, steady state (endurance)

5.15.1 Object of test

The object of the test is to demonstrate the ability of the detector to withstand long periods of low humidity in the
service environment (i.e. to evaluate its resistance to the drying out of electrolyte in the electrochemical cell).

5.15.2 Test procedure

5.15.2.1 State of the specimen during conditioning

Mount the specimen to be tested as described in 5.1.3. Do not supply it with power during the conditioning.
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5.15.2.2 Conditioning

Apply the fol

relative

NOTE

temperature:

duration:

lowing conditioning:
(25 £ 3) °C;
humidity: (11 £1) %;

21d.

The relative humidity specified for this test can be maintained using a saturated solution of lithium chloride

inside a seal

5.15.2.3

After a reco
threshold va

The greater
specimen in

enclosure.

FT1aI measurements

ery period of between 1 h and 2 h in standard atmospheric conditions, measure the CO resp,
ue as described in 5.1.5.

q

4

of the CO response threshold value measured in this test and that (measured for the
the reproducibility test shall be designated S,,,,, and the lesser as S,

5.15.3 Requirements

No fault sign

The lower re

The ratio of

al attributable to the endurance conditioning shall be givenon reconnection of the specimen.

sponse threshold value, S, shall be not less than 257ul/l.

he CO response threshold values S shallnot be greater than 1,6.

max-Smin

5.16 Sulfur dioxide (SO,) corrosion (endurance)

5.16.1 Object of test

The object ¢
dioxide as a

5.16.2 Test

5.16.2.1

Use the tes
carry out the

f the test is to demonstrate-the ability of the detector to withstand the corrosive effects of §
N atmospheric pollutant.

procedure

Reference

apparatus) and perform the procedure generally as specified in IEC 60068-2-42, Test K¢
conditioning as specified in 5.16.2.3.

pnse

ame

ulfur

, but

5.16.2.2 S

tate’ of the specimen during conditioning

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

5.16.2.3 Conditioning

The following conditioning shall be applied:

relative

18

temperature:

(25 + 2) °C;

humidity: (93 £ 3) %;
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— SO, concentration: (25 £ 5) pli;

— duration: 21d.

5.16.2.4 Final measurements

Immediately after the conditioning, subject the specimen to a drying period of 16 h at (40 = 2) °C, <50 % RH,
followed by a recovery period of at least 1 h at the standard atmospheric conditions. After this, measure the
response threshold value as specified in 5.1.5.

Desi

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

speg

5.16

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

The

The

5.17

5.17
The

occu
amg

5.17

5.17

Use
carry

5.17

Mou
mon

5.17

imen in the reproducibility test as S,,,,, and the lesser as Sy,

3 Requirements

ower response threshold value, S,,;,, shall be not less than 25 pl/l.

ratio of the response threshold values S, : Sy, shall not be greater than'1,6.
Shock (operational)

1 Object of test
pbbject of the test is to demonstrate the immunity ofthé“detector to mechanical shocks, which

r, albeit infrequently, in the anticipated service environment. This test is not performed on sp
ss > 4,75 kg.

2 Test procedure

2.1 Reference

the test apparatus and perferm the procedure generally as specified in IEC 60068-2-27,
out the conditioning as specified in 5.17.2.3.

2.2 State of the specimen during conditioning

nt the specimen)to be tested as specified in 5.1.3 to a rigid fixture, and connect to its|
toring equipment as specified in 5.1.2.

2.3 _Conditioning

For g

ecimen.

are likely to
bcimens with

Test Ea, but

supply and

pecimens with a mass < 4,75 kg, the following conditioning shall be applied:

— shock pulse type: half sine;

pulse duration: 6 ms;
peak acceleration:
number of directions: 6;

pulses per direction: 3.

© 1SO 2011 — All rights reserved
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517.24 M

easurements during conditioning

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

5.17.2.5 Final measurements

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

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

specimen in

the reproducibility test as S, and the lesser as S,,;,.

5173 Req|||irements

No alarm or
The lower re

The ratio of

5.18 Impa

fault signals shall be given during the conditioning period or the additional 2 min.

sponse threshold value, S, shall be not less than 25 pl/l.

min’

he response threshold values S,,,,:Sin shall not be greater than 1,6.

ct (operational)

5.18.1 Object of test

The object @
which it can
be expected

5.18.2 Test

5.18.21 A
The test ap
head (alumi
condition) W

position (i.qg.
M wide and (80 + 4) mm, long at mid-height. The test apparatus is specified further in Annex B.

(76 +3,8) m

5.18.22 S

f the test is to demonstrate the immunity of the detectar.to- mechanical impacts upon its sur

face,

sustain in the normal shipping, installation and service-environments, and which it can reasopably

to withstand.
procedure

pparatus

paratus shall consist of a swinging_hammer incorporating a rectangular-section aluminium
hium alloy Al Cu4SiMg complying.with ISO 209-1:1989, solution-treated and precipitation-tre

alloy
ated

ith the plane-impact face chamfered to an angle of 60° to the horizontal when in the stfiking

when the hammer shaft’ is vertical). The hammer head shall be (50 % 2,5) mm

ate of specimenCduring conditioning

Mount the s

ecimen being.tested rigidly to the apparatus by its normal mounting means and position it sg

it is struck by the upper half of the impact face when the hammer is in the vertical position (i.e. whe

hammerhea

is moving horizontally). Choose the azimuthal direction and the position of impact relative t

specimen ag that ‘'most likely to impair the normal functioning of the specimen. Connect the specimen
supply and manitoring equipment as specified in 5.1.2.

high,

that
n the
b the
lo its

5.18.2.3 Conditioning

Use the following test parameters during the conditioning:

number

20

impact energy:

hammer velocity:

(1,9+0,1) J;
(1,5+0,13) m/s;

of impacts: 1.
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5.18.2.4 Measurements during conditioning

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

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

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

specimen in the reproducibility test as S, and the lesser as S.,;,.

5.18{3 Requirements
No glarm or fault signals shall be given during the conditioning period or the additional 2 njin,
The |mpact shall not detach the smoke alarm from its base, or the base from the mounting.

The |ower response threshold value, S, shall be not less than 25 pl/l.

min’

The fatio of the response threshold values S, :Smin shall not be greater than'1,6.
5.19 Vibration, sinusoidal (operational)

5.19/1 Object of test

The |object of the test is to demonstrate the immunity~of the detector to vibration at leveld considered
apprppriate to the normal service environment.

5.19]2 Test procedure

5.19]2.1 Reference

Use |the test apparatus and perform*the procedure as specified in IEC 60068-2-6, Test Fc, and in 5.19.2.2
to 5.119.2.5.

5.19]2.2 State of the specimen during conditioning
Moupt the specimen being tested on a rigid fixture as specified in 5.1.3 and connect it to it§ supply and

mon|toring equipmeht)as specified in 5.1.2. Apply the vibration in each of three mutually perpenditular axes in
turn,|and so that.one of the three axes is perpendicular to the normal mounting plane of the specimen.

5.19]12.3 _Conditioning

Apply the following conditioning:

— frequency range: (10 to 150) Hz;
— acceleration amplitude: 5 m/s2 (= 0,5 gn);
— number of axes: 3;

— sweep rate: 1 octave/min;

— number of sweep cycles: 1 per 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. It is necessary to make only one final measurement.
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519.24 M

easurements during conditioning

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

5.19.2.5 Final measurements

The final measurements, as specified in 5.19.2.4, are normally made after the vibration endurance test and it
is necessary to make them here only if the operational test is conducted in isolation.

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

specimen in

the reproducibility test as S, and the lesser as S;...

5.19.3 Requirements

No alarm or

Neither inter]

The lower re

The ratio of

5.20 Vibration, sinusoidal (endurance)

5.20.1 Object of test

The object o
at levels apg

5.20.2 Test

5.20.21 R

Use the tes
t0 5.20.2 4.

5.20.2.2 S
Mount the s

conditioning
three axes ig

5.20.2.3 C

fault signals shall be given during the conditioning.
hal nor external mechanical damage shall result.
sponse threshold value, S,,;,, shall be not less than 25 pl/l.

he response threshold values S shall not be greater than 1¢6,

max-Smin

f the test is to demonstrate the ability of the detectorto withstand the long-term effects of vibr
ropriate to the service environment.

procedure

pference

t apparatus and perform the-procedure as specified in IEC 60068-2-6, Test Fc, and 5.2

ate of the specimen-during conditioning
becimen being fested on a rigid fixture as specified in 5.1.3, but do not supply it with power d

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

pnditioning

ation

D.2.2

Liring
f the

Apply the fo

number

number

22

frequency range:

acceleration amplitude:

sweep rate:

owing conamioning:

(10 to 150) Hz;

10 m/s2 (=1,0 gn);
of axes: 3;

1 octave/min;

of sweep cycles: 20 per axis.
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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. It is necessary to make only one final measurement.

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

Designate the greater of the response threshold value measured in this test and that measured for the same
specimen in the reproducibility test as S,,,,, and the lesser as S,

5.20{3 Requirements
No fqult signal, attributable to the endurance conditioning, shall be given on reconnection of thé specimen.

The |ower response threshold value, S,.:,, shall be not less than 25 pl/l.

min’

The ratio of the response threshold values S shall not be greater than 1,6

max:Smin
5.21 Electromagnetic compatibility (EMC) immunity test (operational)

5.21]1 The following EMC immunity tests shall be carried out as spegified in EN 50130-4:
a) Electrostatic discharge;

b) radiated electromagnetic fields;

c) ronducted disturbances induced by electromagnetic fields;

d) fast transient bursts;

e) plow high-energy voltage surges.

5.2112 For these tests, the criteriafor.compliance as specified in EN 50130-4 and the following shall apply.
a) [The functional test, calledforin the initial and final measurements, shall be as follows.

— Measure the response threshold value as specified in 5.1.5.

— Designate the greater of the response threshold value measured in this test and that measured for
the samedspecimen in the reproducibility test as S,,,,, and the lesser as S,

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

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

— the lower response threshold value, S, shall be not less than 25 pl/l,

min»
— the ratio of the response threshold values S ., : Smin Shall not be greater than 1,6.
5.22 Fire sensitivity

5.22.1 Object of test

The object of the test is to show that the detector has adequate sensitivity to a broad spectrum of smoke types
as required for general application in fire detection systems for buildings.
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5.22.2 Test procedure

5.22.2.1 Principle of test
The specimens being tested are mounted in a standard fire test room (see Annex C) 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.

5.22.2.2 Test fires

Subject the
fuel and thel method of ignition are specified in Annexes D to F for each test fire, along with the end-of-test
condition anf the required profile curve limits.

In order for I test fire to be valid, the development of the fire shall be such that the profile curves)of m against
y and m against time, ¢, (for TF2 and TF3) and S against m and S against time, ¢ (for TR9) fall within the
specified limits, up to the time when all of the specimens have generated an alarm signalor the end-of-test
condition is feached, 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, condition_(e.g. moisture corjtent)
and arrangement of the fuel to obtain valid test fires.

5.22.2.3 Mounting of specimens

Mount the four specimens (Nos. 17, 18, 19 and 20) on the fire test ream' ceiling in the designated area|(see
Annex C) in accordance with the manufacturer's instructions, such that they are in the least sensitive
orientation r¢lative to an assumed airflow from the centre of the room to the specimen.

Connect eagh specimen to its supply and monitoring equipment, as specified in 5.1.2, and allow it to stabilize
in its quiescént condition before the start of each test fire.

Detectors that dynamically modify their sensitivity in‘-response to varying ambient conditions can refuire
special resef procedures and/or stabilization times::The manufacturer's guidance should be sought in jsuch
cases to ensure that the state of the detectorsiat the start of each test is representative of their ngrmal
quiescent state.

5.22.2.4 Initial conditions

— The stability of_the air and temperature affects the smoke flow and gas flow within the
room. This fis particularly important for the test fires that produce low thermal lift for the smoke|(e.g.
TF2 and TFB). Therefore, the_difference between the temperature near the floor and the ceiling should
d local heat)sources that can cause convection currents (e.g. lights and heaters) shiould
be avoided] If it is necessary for people to be in the room at the beginning of a test fire, they shiould
leave as sopn as possible, taking care to produce the minimum disturbance to the air.

Before each|test.fire, ventilate the room with clean air until it is free from smoke, so that the conditions given
below can bg ‘obtained.

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

— air temperature: T'=(23+5)°C;
— air movement: negligible;

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

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

— CO concentration: S <5l
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5.22.2.5 Recording of the fire parameters and response values

During each test fire, record the fire parameters given in Table 4 as a function of time from the start of the test.
Record each parameter continuously or at least once per second.

The
speg

Recq
para
igno
5.22

Al fg
reac

The
a)
b)

c)

d)

f)

)]

Table 4 — Fire parameters

Parameter Symbol Unit
temperature change AT °C
smoke density (ionization) y (dimensionless)
smoke density (optical) m dB/m
carbon monoxide concentration S i/l

alarm signal given by the supply and monitoring equipment shall be takeén’as the indig
imen has responded to the test fire.

rd the time of response (alarm signal) of each specimen, along“with ATy, ya, mg and

meters at the moment of response. A response of the smoke alarm(after the end-of-test cond
ed.

3 Requirements

ur specimens shall generate an alarm signal, in each {ést fire, before the specified end-of-tes
ned.

Test report
est report shall contain, as a minimum;’the following information:
dentification of the alarm tested;

reference to this part of 1IS0O,7240 (i.e. ISO 7240-6:2011);

mean values, whére appropriate;
conditioning-period and the conditioning atmosphere;

emperature and the relative humidity in the test room throughout the test;

ation that a

Sa, the fire
ition is to be

t condition is

results of the test: the)yindividual response threshold values and the minimum, maximum, and arithmetic

Hetails of the supply and monitoring equipment and the alarm criteria;

details of any deviation from this part of ISO 7240 or from the International Standards to which reference

is made, and details of any operations regarded as optional.
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Annex A
(normative)

Gas test chamber for response threshold value and
cross-sensitivity measurements

The following specifies those properties of the gas test chamber that are of primary importance for making

repeatable ; ;

not practical to specify and measure all parameters that can influence the measurements, the bagkgr
information n Annex G should be carefully considered and taken into account when a gas test_¢hami
designed and used to make measurements in accordance with this part of ISO 7240.

The gas tedt chamber shall have a horizontal working section containing a working volume. The wo|
volume is a[defined part of the working section where the air temperature and airflow are|within the req
test conditigns. Conformance with this requirement shall be regularly verified under static conditions
measurements at an adequate number of points distributed within and on the imaginary boundaries o
working volyme. The working volume shall be large enough to fully enclose the detéctor being tested an

sensing pa
position on
such dimens
mounting ar

Means sha
[i.e.(0,2£0
temperature
—10 °C to 55

The respong
the proximi
measureme

The sensors
time of the i
highest rate

Means shall
obtained in t

Only one dg
made simulf
detectors ing

of the measuring equipment. The detector being tested shall be mounted in its normal oper
e underside of a flat board aligned with the airflow in the workirg volume. The board shall
ions that the edge(s) of the board are at least 20 mm from any/part of the detector. The det|
angement shall not unduly obstruct the airflow between the.board and the tunnel ceiling.

Il be provided for creating an essentially laminar airflow at the required velo
04) m/s or (1,0 £0,2) m/s] through the working ¥olume. It shall be possible to maintair
at the required values and to increase the temperature at a rate not exceeding 1 K/min
°C.

e threshold of CO fire detectors is characterized by the concentration of CO in air measur
y of the detector at the momentcthat it generates an alarm signal. Gas concentr
nts, S, shall be made in the working volume in the proximity of the detector.

shall have a measuring aceuracy of at least 1 yl/l or 5 %, whichever is greater. The resp
hstrument shall be such thatit does not cause a measurement error of greater than 5 pl/l g
of increase used for tunnel.measurements.

be provided for the_introduction of the test gas such that a homogeneous gas concentrati

he working volume:

pneously.;on more than one detector are in close agreement with measurements made by te
ividually. In the event of a dispute, the value obtained by individual testing shall be accepted.

p it is
bund
er is

rking
Lired
5, by
f the
1 the
ating
be of
bctor

Cities
the
from

ed in
ation

pnse
t the

bN is

tector shall\be mounted in the chamber, unless it has been demonstrated that measurements

sting
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Annex B
(normative)

Apparatus for impact test

The apparatus (see Figure B.1) consists essentially of a swinging hammer comprising a rectangular section
head (str|ker) W|th a chamfered impact face mounted ona tubular steel shaft The hammer is fixed into a steel

bos
rotat
rotat

The
from
treat
has

The

rotat]
diam
25

freely about the axis of the flxed shaft The design of the r|g|d frame is such as to all
on of the hammer assembly when the specimen is not present.

hammer can
bw complete

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

aluminium alloy (Al Cu4SiMg as specified in ISO 209-1), which has been solution- and

brecipitation-

d. It has a plane-impact face chamfered at (60 = 1)° to the long axis of the head. The tubular steel shaft

hn outside diameter of (25 + 0,1) mm with a wall thickness of (1,6 + 0,1) mm.

striker is mounted on the shaft so that its long axis is at a radial distance of 305 mm fron|
on of the assembly, the two axes being mutually perpendicular. The central boss is 102 m
eter and 200 mm long, and is mounted coaxially on the fixed <steel pivot shaft, which is a
m in diameter; however, the precise diameter of the shaft depends on the bearings used.

Dia

and [185 mm long. These arms are screwed into the boss so that the length of 150 mm protry
counter-balance weight is mounted on the arms so that.jt§ position can be adjusted to balance the

strik
alloy
othe

The
The
speg

To o
Figu
bala
ham
reins
3n/2
impg
This

As th
shall

etrically opposite the hammer shaft are two steel counter=balance arms, each 20 mm in outs

r and arms, as in Figure B.1. On the end of the central boss is mounted a 150 mm diamet
pulley, 12 mm wide, and around this is wound @n inextensible cable, with one end fixed to th
end of the cable supports the operating weight.

rigid frame also supports the mounting:board on which the specimen is mounted by its ng
mounting board is adjustable vertically so that the upper half of the impact face of the hamm
imen when the hammer is moving horizontally, as shown in Figure B.1.

perate the apparatus, the position of the mounting board with the specimen is first adjusted
e B.1 and the mountind_board is then secured rigidly to the frame. Next the hammer
hced carefully by adjastment of the counter-balance weight with the operating weight re
mer arm is then drawn back to the horizontal position ready for release and the operati
tated. On releasé-of the assembly, the operating weight spins the hammer and arm through
rad to strike the/specimen. The mass, in kilograms, of the operating weight to produce
ct energy of-159 J equals 0,388/(3nr) kg, where r is the effective radius of the pulley, expresss
equals approximately 0,55 kg for a pulley radius of 75 mm.

is part of ISO 7240 requires a hammer velocity at impact of (1,5 £ 0,13) m/s, the mass of the h

h the axis of
m in outside
bproximately

ide diameter
des. A steel
mass of the
er aluminium
e pulley. The

rmal fixings.
pr strikes the

as shown in
assembly is
moved. The
ng weight is
an angle of
the required
ed in metres.

ammer head

be-reduced by drilling the back face sufficiently to obtain this velocity. It is estimated that a heg

d of mass of

abou

T U,/Y Kg IS required 1o obtain the specified velocCity, but IT IS necessary 10 determine this Dy trial
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Dimensions in millimetres unless otherwise specified
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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
a  270° angle of mevement.
NOTE The dimensions shown are for guidance, apart from those relating to the hammer head.
Figure B.1 — Impact apparatus
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Annex C
(normative)

Fire test room
The specimens being 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 C.1 and C.2.
Detajls of the smoke measuring instruments are contained within ISO 7240-7

The [specimens, the MIC and the mechanical parts of the obscuration meter shall be at least*1J0 mm apart,
measgured to the nearest edges. The centreline of the beam of the obscuration meter shall|be atleast 35 mm
beloy the ceiling.

Dimensions in métres unless otherwise specified

1
/

10 +1

Key
1 specimens and measuring.instruments (see Figure C.2)
2 bosition of test fire

Figure C.1 —Plan view of fire test room and position of specimens and monitoring instfuments
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Key
1

30

ceiling

Dimensions in metres unless otherwise specified

1

Figure C.2 — Mounting position
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Annex D
(normative)

Smouldering (pyrolysis) wood fire (TF2)

Material

D.1.
dimsg
D.2
D.2.
3 mn
the 6
The
edge
D.3
The
surfg

D.4

The

D.5

The

signal, whichever.is the earlier.

D.6

Fuel, approximately 10 dried beechwood sticks (moisture content =5 %), eagh
nsions of 75 mm x 25 mm x 20 mm.

Apparatus

Hotplate, with a 220 mm diameter grooved surface with eight concentric grooves with g
N between grooves. Each groove shall be 2 mm deep and 5 mm wide,-with the outer groovs
dge. The hotplate shall have a rating of approximately 2 kW.

femperature of the hot plate shall be measured by a sensor attached to the fifth groove, cour
of the hotplate, and secured to provide a good thermal contact.

Arrangement

sticks shall be arranged radially on the grooved-hotplate surface, with the 20 mm side in con
ce such that the temperature probe lies between the sticks and is not covered, as shown in F

Heating rate

hotplate shall be powered suchthat its temperature rises from ambient to 600 °C in approxim

End-of-test condition

end-of-test cendition, mg, shall be when m =2 dB/m or all of the specimens have generat

Test validity criteria

stick  having

distance of
b 4 mm from

ted from the

tact with the
igure D.1.

ately 11 min.

ed an alarm

No flaming shall occur before the end-of-test condition has been reached. The development of the fire shall be
such that the curves of m against y, and m against time, ¢, fall within the hatched areas shown in Figures D.2
and D.3, respectively. That is, 1,23 <y < 2,05 and 570 < ¢ < 840 at the end-of-test condition mg = 2 dB/m.
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grooved
tempera
wooden

hotplate
ure sensor
sticks

Figure D.1 — Arrangement of sticks on hotplate

m I(dB/)]
2

0,6

|
|
|
|
|
|
|
|
|
|
|
|
|

Nd

0,1 1,23 205 y

Figure D.2 — Limits for m against y, Fire TF2
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150

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

S f(uiny 4

100 | ————————————————— 4

45 f————————%

9] |
150 400 840 tls

Figure D.4 — Limits for S against time, ¢, Fire TF2
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