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reword

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.
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Any
con

procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documenb may be the
ent rights. ISO shall not be held responsible for identifying any or all suich’ patent rightg
patent rights identified during the development of the document will.be in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

For
exp

an explanation on the voluntary nature of standards;. the meaning of ISO specific
essions related to conformity assessment, as well .as 'information about I1SO's adherg

World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see th
URL: www.iso.org/iso/foreword.html.

Thif document was prepared by Technical Committee ISO/TC 21, Equipment for fire protect
fightting, Subcommittee SC 3, Fire detection andalarm systems.

Thi

second edition cancels and repldces the first edition (ISO 7240-27:2009), which

technically revised.

Thd

main changes compared to the previous edition are as follows:

other carbon monoxide-sensing technologies are now permitted by introducing
environmental tests;

a damp heat, steady-state (operational) test like that used in the European standard EN
been incorporated;

for tests inthe gas chamber, the allowable background of carbon monoxide has been incr
1 pl/1texyy)5 pl/l;

in-the test for exposure to chemical agents at environmental concentrations, the conce

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

terms and
nce to the
e following

on and fire

has been

additional

54-31 has

pased from

ntration of

héptane and ethanol have been increased to 500 pl/1 and 1000 ul/l1, respectively and th

c exposure

times to NO3 and SO; have been reduced to 1 h and 24 h, respectively;

the test for exposure to chemical agents associated with a fire has been deleted as being too complex
and not relevant due to CO sensors having already responded when high concentrations of NO3, SO

and CO have been reached;

aBibliography has been added which list standards and documents not used as normative references.

Alist of all parts in the ISO 7247-series can be found on the [SO website.
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Introduction

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

The performance of fire detectors is assessed from results obtained in specific tests; this document is

not intended to place any other restrictions on the design and construction of such detectors.

OIS USINg 107 ON OT OP OT Td comy SO 7240~ e we aD

ection of life and property. Even so, they can respond to stimuli other than smokerahd

by the inclusion of a heat sensor whose output is combined in some way with that of the CO sersor.

Performan
ISO 7240-6

Although t
insensitive
of CO and |
smoke det¢

Many false]
adding a C
sensor, the
providing {

ce requirements for CO fire detectors and for CO and heat,detectors can be foung
and ISO 7240-8 respectively.

he CO and heat detector is capable of responding to free-butning fires, it can still be relati
to low-temperature fires that produce large amounts of visible smoke but low concentrat
ittle heat. This limitation prevents the CO and heat.detector being a true replacement f|
ctor in life safety applications.

D sensor to a smoke detector, and combiningits output in some way with that of the sm
incidence of false alarms be reduced. This\reduction can be achieved while simultaneo
he ability to respond to a broader range-of fire types than is possible with either a smok

CO detectofr alone.

It is possib
to clean-by
and for thi

e to improve the performance even further by adding a heat sensor to assist in the respd
rning high energy fires. Thissimprovement is seen as secondary to the overall performd
b reason the heat sensor istreated as optional for compliance with this document.

| in

pely
ons
br a

alarm sources that affect smoke detectors do not produce CO. It is possible therefore thalt by

oke
1sly
e or

nse
nce
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Fire detection and alarm systems —

Part 27:
Point type fire detectors using a smoke sensor in
combination with a carbon monoxide sensor and,

0

1
Thi
fire

mol

For

tionally, one or more heat Sensors

Scope

5 document specifies requirements, test methods and performance critetia-for multi-se
detectors that incorporate a smoke sensor, a carbon monoxide (CO) sensor and, option
e heat sensors, for use in fire detection and alarm systems installedsn buildings (see I1SQ

on different principles, this document can be used only for guidafn¢e. This document is not

to f
whi

2

Thd
con
und

ISO
ISO
ISO

ISO
ligh

[EC
IEC
IEC
[EC

re detectors using smoke, CO and, optionally heat sensors;which have special charactg
ch have been developed for specific risks.

Normative references

following documents are referred to in thestext in such a way that some or all of th
Ktitutes requirements of this document. Fof’ dated references, only the edition cited 3
ated references, the latest edition of thereferenced document (including any amendmen

209, Aluminium and aluminium alloys ;= Chemical composition
7240-1, Fire detection and alarm'systems — Part 1: General and definitions
7240-5:2012, Fire detectignd@nhd alarm systems — Part 5: Point-type heat detectors

7240-7:2011, Fire detection and alarm systems — Part 7: Point-type smoke detectors usin
{, transmitted light ©r ionization

60068-1, Environmental testing — Part 1: General and guidance
60068-2-1)\Environmental testing — Part 2-1: Tests — Test A: Cold
60068=2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

nsor point
hlly, one or
7240-1).

the testing of other types of fire detectors using smoke, CO and, 6ptionally, heat sensofs working

applicable
ristics and

Pir content
pplies. For
[s) applies.

g scattered

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

[EC

60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp, cyclic (12 h + 12 h cycle)

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 2-78: Body Cab: Damp Heat, Steady State

IEC 62599-2, Alarm systems — Part 2: Electromagnetic compatibility — Immunity requirements for
components of fire and security alarm systems
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3 Terms, definitions and symbols

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

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

— IEC Electropedia: available at http://www.electropedia.org/

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

31
response threshold value
magnitude| of the reference parameter at which the detector enters an alarm state when suljjectefl to
changes in|the smoke or carbon monoxide concentration or temperature

Note 1 to enftry: See 5.1.5, 5.1.6 or 5.1.7 (as applicable).

EXAMPLE Smoke response threshold value, CO response threshold value.
Note 2 to erftry: The response threshold value can depend on signal processing in the-detector and in the coijtrol

and indicating equipment.

4 General requirements

4.1 Compliance
In order to|comply with this document, the detector shall meet the requirements of:

Clause 4, which shall be verified by visual inspectioior engineering assessment, shall be tested as
described in Clause 5 and shall meet the requirements of the tests.

Clauses 7 and 8, which shall be verified by visyalinspection.

4.2 ResIonse threshold value of detectors using scattered or transmitted light

Detectors Uising scattered or transmitted light shall conform to one of the two response threshold value
bands spedified in Table 1 and the corresponding end-of-test conditions for the test fires specified in §.31.

Table¢ 1 — Responsethreshold value for detectors using scattered or transmitted light

Band |Ré¢sponse threshold value in smoke Test fires end-of-test conditions
tunnél (aerosol)
dB/m TF2 TF3 TF4 TF5
dB/m dB/m dimensionless dimensionlefs
1 0,05<m<0,3 m=2 m=2 y=6 y=6
2 0,2<m<0,6 m=2 m=2 y=6,5 y=175

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

4.3 Individual alarm indication

Each detector shall be provided with an integral red visual indicator, by which the individual detector
that released an alarm 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 switched into a service mode. For detachable detectors, the indicator may
be integral with the base or the detector head.

2 © ISO 2018 - All rights reserved
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The visual indicator shall be visible from a distance of 6 m in an ambient light intensity up to 500 Ix at
an angle of up to

5° from the axis of the detector in any direction;

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

4.4 Connection of ancillary devices

The detector may provide for connections to ancillary devices (e.g. remote indicators, control relays,

etc.
the

4.5

For

and|

4.6

It slall not be possible to change the manufacturer's settings except-by special means (e.g. {

spe

4.7
If th

a)

b)

Thd

4.8

The
sen

NOTI

, but open- or short-circuit failures of these connections shall not prevent the correct o

eration of

detector.

Monitoring of detachable detectors

detachable detectors, a means shall be provided for a remote monitoring equiprent (e.g.
indicating equipment) to detect the removal of the head from the base, in-order to give a f

Manufacturer's adjustments

Cial code or tool) or by breaking or removing a seal.

On-site adjustment of response behaviour
ere is provision for on-site adjustment of the response behaviour of the detector then:

for all of the settings, at which the manufacturer claims compliance with this doc

shall be possible only by the use of a code or special tool or by removing the detector fr
or mounting;

any setting(s) at which the mapufacturer does not claim compliance with this docums

or in the associated data that if these setting(s) are used the detector does not compl
document.

se adjustments may be carried out at the detector or at the control and indicating equipr

Protectionagainst the ingress of foreign bodies

detector-shall be so designed that a sphere of diameter (1,3 £ 0,05) mm cannot pass intg
5ing chamber of the detector, where such an ingress could affect its sensitivity.

E This requirement is intended to restrict the access of insects into the sensitive parts of t

the control
ault signal.

he use of a

ment, the

detector shall comply with the requirements of this document and access to the adjustnjent means

bm its base

nt shall be

accessible only by the use of a code or special tool, and it shall be clearly marked on the detector

i with this

nent.

the smoke

he detector.

It is

Kknewn that this requirement is not sufficient to prevent the access of all insects, however it ig

considered

that extreme restrictions on the size of access holes can introduce the danger of clogging by dust, etc. It could
therefore be necessary to take other precautions against false alarms due to the entry of small insects.

4.9

Rate-sensitive CO response behaviour

The response threshold value of the detector can depend on the rate of change of CO concentration in
the vicinity of the detector. Such behaviour may be incorporated in the detector design to improve the
discrimination between ambient CO concentrations and those generated by a fire. If such rate-sensitive
behaviour is included, then it shall not lead to a significant reduction in the sensitivity of the detector to
fires, nor shall it lead to a significant increase in the probability of unwanted alarms.

© ISO 2018 - All rights reserved
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Since it is not practical to make tests with all possible rates of increase in CO concentration, an
assessment of the rate sensitivity of the detector shall be made by analysis of the circuit/software and/
or physical tests and simulations.

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

a)

b)

4.10 Smdke response to slowly developing fires

for any rate of increase in CO concentration less than 1 pl/1 per minute, the detector will signal an
alarm condition before the CO concentration reaches 60 pl/1, and

the detector does not produce an alarm condition when subjected to a step change in CO
concentration of 10 pl/l, superimposed on a background concentration of between 0 pul/land 5 pl/1.

The provigion of “drift compensation” of the smoke sensor (e.g. to compensate for sensor\drift dug to
the build-up of dirt in the detector) shall not lead to a significant reduction in the detector’s sensitiyity

to smoke from slowly developing fires.

Since it is jnot practical to make tests with very slow increases in smoke density, an assessmerft of
the detectr's response to slow increases in smoke density shall be made by analysis of the circpit/

software, dnd/or physical tests and simulations.

The detectpr shall be deemed to meet the requirements of this clause ifthis assessment shows that

a)

b)

4.11 Reqpirements for software controlled detectors

4.11.1 Gelneral

: . : Co A :
for any rate of increase in smoke density R, which is greater than 7 per hour (where A is|the
detectpr's initial uncompensated response threshold value), the time for the detector to give an

alarm does not exceed 1,6 X % by more than 100 s, and

the rapge of compensation is limited such that, throughout this range, the compensation does|not
cause fhe response threshold value of the detector to exceed its initial value by a factor grepter
than 1/6.

The requirements of 4.11.2 and'4/11.3 shall apply to detectors that rely on software control in orddr to

fulfil the r¢quirements of thissdocument.

4.11.2 Software design

In order t¢ ensuresthe reliability of the detector, the following requirements for software de;s
shall apply.

— e

gn

The S tuiarachall hava a4 maadular ety oty
tvv o v-Cor ot ot are o e

oTtorrrTier

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

The software shall be designed to avoid the occurrence of deadlock of the program flow.

4.11.3 Storage of programs and data

The program necessary to comply with this document and any pre-set 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 using some special tool or code and shall not be possible during normal
operation of the detector.

© ISO 2018 - All rights reserved
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Site-specific data shall be held in memory that will retain data for at least two weeks without external
power to the detector, unless provision is made for the automatic renewal of such data, following loss of
power, within 1 h of power being restored.

5 Tests
5.1 General

5.1.1 Atmospheric conditions for tests

Unless otherwise stated in a test procedure, the testing shall be carried out after the testSpgcimen has
beepn allowed to stabilize in the standard atmospheric conditions for testing as specified in |[EC 60068-
1 aq follows:

— |temperature: (15 to 35) °C;
— |relative humidity: (25 to 75) %;
— |air pressure: (86 to 106) kPa.

Thg temperature and humidity shall be substantially constant for_eéach environmental test where the
stapdard atmospheric conditions are applied.

5.1f2 Operating conditions for tests

If a fest method requires a specimen to be operational,#hen the specimen shall be connected|to suitable
supply and monitoring equipment with characteristics as required by the manufacturer's data. Unless
otherwise specified in the test method, the sypply parameters applied to the specimen ghall 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 nean of the
spefified range. If a test procedure requlires a specimen to be monitored to detect any alafm or fault
signals, then connections shall be made’to any necessary ancillary devices (e.g. through wjiring to an
endtof-line device for collective (conventional) detectors to allow a fault signal to be recognifed.

The details of the supply and-monitoring equipment and the alarm criteria used shall be given in the
tesfreport (see Clause 6).

5.1/]3 Mounting arrangements

Theg specimen sshall be mounted by its normal means of attachment in accordancgd with the
manufacturer's,instructions. If these instructions describe more than one method of moupting, then
the|method.€onsidered to be most unfavourable shall be chosen for each test.

5.1}4-" “Tolerances

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

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

5.1.5 Measurement of smoke response threshold value

Measure the smoke response threshold value of the specimen using the method described in
[SO 7240-7:2011, 5.1.5. The CO level in the smoke tunnel throughout the test shall not exceed 1,5 pl/1.
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Record the aerosol density at the moment that the specimen gives an alarm signal, or a signal specified
by the manufacturer, as m (dB/m) for detectors using scattered or transmitted light, or as y for detectors
using ionization. This shall be taken as the smoke response threshold value.

NOTE1 Detectors for which the manufacturer claims compliance with ISO 7240-7 are subjected to the tests
required in that document. In such cases, the response threshold values measured in those tests can be used as
the smoke response threshold values for the purposes of this document.

NOTE 2  If the detector is not capable of giving an alarm signal from smoke alone, it will be necessary for
the manufacturer to provide special means by which the smoke response threshold value can be measured.
For example, it could be acceptable to provide a supplementary output that varies with the aerosol density, or
speciallym- tHreasettwaretotdteatewhertheserosetdenstty haseausedai+ aHhresholtdteobereached.
In such casgs the special means are preferably chosen such that the nominal smoke response threshold, vl

in the rangg 0,05 to 0,7 (dB/m) for detectors using scattered or transmitted light, or 0,2 to 2,0 (y) fondetedtors
using ionizdtion.

5.1.6 Mgasurement of CO response threshold value

Install the gpecimen for which the response threshold value is to be measured in a\gds test chambet, as
specified im Annex A and as described in 5.1.3. The orientation of the specimen,(relative to the direction
of gas flow, shall be the least sensitive orientation as determined in the direéctional dependence fest,
unless othérwise specified in the test procedure.

Before comimencing each measurement, the gas test chamber shall be purged to ensure that the carpon
monoxide ¢oncentration is less than 1,5 pul/1.

The air velpcity in the proximity of the specimen shall be (0,2°#-0,04) m s-1 during the measuremjent,
unless othérwise specified in the test procedure.

Unless othgrwise specified in the test procedure, the airfitemperature in the gas test chamber shalll be
(23 £ 5) °Cland shall not vary by more than 5 K for allithe measurements on a particular detector tylpe.

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 6therwise specified by the manufacturer.

Increase cgrbon monoxide gas concentratioft at a rate of between 1 pl/l/min and 6 pl/l/min until either
the specinjen has entered an alarm state or the concentration has reached 100 pl/I. Record the time
and carbor} monoxide concentration'ap the moment the specimen gives an alarm. This shall be takeh as
the responke threshold value, S.

NOTE1  Detectors for which the/manufacturer claims compliance with ISO 7240-6 or ISO 7240-8 are subjefted
to the tests|required in those-documents. In such cases, the response threshold values measured in those tlests
can be used|as the CO response threshold values for the purposes of this document.

NOTE 2 the deteéctor is not capable of giving an alarm signal from CO alone, it will be necessary for| the
manufacturfer to provide special means by which the CO response threshold value can be measured. For exanjple,
it could be pcceptable to provide a supplementary output that varies with the CO concentration, or specjally
modified softare to indicate when the CO concentration has caused an internal threshold to be reached. In §uch
cases the spe Hreah e-prefe : £ e e-th s e+s5-Hr-therdnge

30 ul/1to 60 p/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.

5.1.7 Measurement of heat sensor response value

Where detectors comply with ISO 7240-5, the response times measured in those tests may be used as
the heat response values for the purposes of this part of ISO 7240.
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Install the specimen for which the temperature response value is to be measured in a heat tunnel, as
specified in Annex B and mounted as described in 5.1.3. The orientation of the specimen, relative to the
direction of airflow, shall be the least sensitive one, as determined in the directional dependence test
(5.5), unless otherwise specified in the test procedure.

Connect the specimen to its supply and monitoring equipment as specified in 5.1.2, and allow it to
stabilize for at least 15 min.

Before the test, stabilize the temperature of the air stream and the specimen to (25 * 2) °C. Maintain
the air stream at a constant mass flow equivalent to a velocity of (0,8 + 0,1) m/s at 25 °C.

se value as
ced by the

heat sensor.

NOTE1 The signal can be an alarm, but can also be a signal that is combined with)the CO anld/or smoke
sengor(s) signal before an alarm is generated. For this purpose the manufacturer can’supply a dgtector with
speg¢ial outputs as long as the output signal is routed through the amplification path:
NOTE 2  If the detector is not capable of giving an alarm signal from temperature change alon, it will be
nec¢ssary for the manufacturer to provide special means by which the response of the heat senspr(s) can be
megsured. For example, a supplementary output that varies with temperature, or specially modified|software to
indicate when an internal temperature threshold has been reached, could.be acceptable.
Asspss the heat response value as:

a) |the time taken from the start of the temperature dii¢rease to the point at which the heat signal
reaches a level specified by the manufacturer, or the detector gives an alarm signal, or

b) [the change in signal level produced in a certain time.

NOTE 3  Inthe case of a), a shorter time will represent a higher sensitivity. In the case of b) a largerfchange will
repifesent a higher sensitivity.

Record the measured heat response value as T.

5.1)8 Provision for tests

The following shall be provided for testing compliance with this part of ISO 7240:
a) |for detachable detectoers: 24 detector heads and bases; for non-detachable detectors: 24 fpecimens;
NOTE Detachable detectors are comprised of at least two parts; a base (socket) and a he3gd (body). If
the specimers-are detachable detectors, then the two, or more, parts together are regarded a4 a complete

detector.

b) [the datarequired in Clause 8;

c) |means to enable a quantitative measurement of:

1) the smoke response threshold value of the detector according to 5.1.5;

2) the CO response threshold value of the detector according to 5.1.6;
3) the heatresponse value of the temperature sensing element(s) of the detector according to 5.1.7.

The specimens submitted shall be deemed representative of the manufacturer's normal production
with regard to their construction and calibration. This implies that the mean response threshold value
of the 20 five specimens found in the reproducibility test (5.8, 5.9 and 5.10), should also represent the
production mean, and that the limits specified in the reproducibility test should also be applicable to
the manufacturer's production.
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5.1.9 Test schedule

The specimens shall be tested according to the following test schedule (see Table 2). After the
reproducibility tests, the two specimens having the lowest CO sensitivity (i.e. those with the highest
CO response threshold values) shall be numbered 22 and 23, and the two specimens having the lowest
smoke sensitivity (i.e. those with the highest smoke response threshold values) shall be numbered 24
and 25. The others shall be numbered 1 to 21 arbitrarily.

5.1.10 Testreport

The testre

sults shall he rnpnrt‘nd inaccordance with Clause 6

5.2 Rep

5.2.1 Ob

To show th
of alarm ca

52.2 Te

patability of smoke response

ject of the test

ht the detector has stable behaviour with respect to its smoke sensitivity‘even after a nun
nditions.

5t procedure

Measure t
5.1.5. The
same for a

The maxinj
or transmi
value shal
detectors 1

5.2.3 Re

e smoke response threshold value of the specimen to be-tésted six times as describe

;:rientation of the specimen relative to the direction of aitflow is arbitrary, but it shall be
I

six measurements.

um smoke response threshold value shall be designated mp,x, for detectors using scattg

be designated mpin, for detectors using scattered or transmitted light, or as ymin
sing ionization.

quirements

The speci

]

en shall meet the requirements‘of Clause 5 if:

— the ratjio of the smoke response thiteshold values ymax:Vmin OF Mmax:Mmin iS not greater than 1,6

the mi

5.3 Rep

53.1 Ob

To show th|
alarm cond

himum response thresheld value ynin is not less than 0,2, or mpyjp is not less than 0,05 dH
patability of CO-response

ject of the'test

at the detector has stable behaviour with respect to its CO sensitivity even after a numbe
itions.

ber

d in
the

red

Lted light, or as ymax for detectors using ionization. The minimum smoke response threslold

for

r of

5.3.2 Test procedure

Measure the CO response threshold value of the specimen to be tested six times as specified in 5.1.6.
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 Spax; the minimum value as Spip.
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Test Clause Specimen No(s).
Repeatability of smoke response 52 one chosen arbitrarily
Repeatability of CO response 53 one chosen arbitrarily
Directional dependence of smoke response 5.4 one chosen arbitrarily
Directional dependence of CO response 5.5 one chosen arbitrarily
Directional dependence of heat response 5.6 one chosen arbitrarilya
Lower limit of heat response 57 1a

Reproducibility of smoke response 5.8 all specimens
Reproducibility of CO response 59 all specimens
Reproducibility of heat response 5.10 all specimensa
Expgosure to chemical agents at environmental concentrations 511 1

Lorjg-term stability of CO response 5.12 2

Satpiration 513 3

Vaifiation in supply parameters 5.4 4

Airlmovement 5715 5

Dagzzling 5.16 6b

Dry heat (operational) 517 7

Dry heat (endurance) 5.18 7

Colfl (operational), smoke 5.19 8

Colf (operational), CO 5.20 8

Damp heat, cyclic (operational) 5.21 9

Dalhp heat, steady-state (operational) 5.22 10

Dalhp heat, steady-state (endurance) 5.23 11

Loy humidity, steady-state (endurance) 5.24 12

Sulfur dioxide SO corrosion (endurance) 5.25 13

Shqck (operational) 5.26 14

Impact (operational) 27 15

Vibfration, sinusoidal (operatienal) 5.28 16

Vibfration, sinusoidal (emdurance) 5.29 16

Eleftromagnetic conipatibility (EMC) immunity tests (operational 5.30 17¢

a) lelectrostaticdischarge 18¢

b) [radiated €lectromagnetic fields (operational) 19¢

¢) ¢ondueted disturbances induced by electromagnetic fields (operational) 20¢

d) |fast transient bursts 21c¢

e) slow high energy transients

Fire sensitivity 5.31 22,23,24,25

a  Testapplied only to detectors incorporating heat sensor(s).

b Testapplied only to detectors using scattered or transmitted light.

to identify which test exposure caused the failure (see IEC 62599-2).

¢ In the interests of test economy, it is permitted to use the same specimen for more than one EMC test. In that case,
intermediate functional test(s) on the specimen(s) used for more than one test may be deleted, and the full functional test
conducted at the end of the sequence of tests. However, it should be noted that in the event of a failure, it can be impossible
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5.3.3 Requirements

The specimen shall meet the requirements of Clause 5 if the ratio of the response threshold values Sy ax:
Smin is not greater than 1,6.

5.4 Directional dependence of smoke response

5.4.1 Object of the test

To confirm that the smoke sensitivity of the detector is not unduly dependent on the direction of airflow

around th

5.4.2 Te

Measure the smoke response threshold value of the specimen to be tested eight times as,describe

5.1.5, the 9
measurem

Designate
response t

Record theg
response t

which the minimum response threshold is measured is referred to & the most sensitive orientatior].

5.4.3 Re
The speci
ther

the mi

5.5 Dirgctional dependence of CO response

5.5.1 Ob

To confirm
around theg

5.5.2 Te

Measure t
5.1.6, the
measurem

ar]lio of the smoke response threshold valuesS¥ymax:ymin OF Mmax:Mmin iS not greater than 1,4

detector.

5t procedure

pecimen being rotated 45° about its vertical axis between each measurement, so that
bnts are taken for eight different orientations relative to the direction of‘air flow.

the maximum smoke response threshold value mpyax, Or ymax antd/the minimum sm
hreshold value shall be designated mpin, Or Ymin-

hreshold is measured is referred to as the least sensitive drientation, and the orientation

quirements

en shall meet the requirements of Clause 5 if:

himum response threshold value ypii-is not less than 0,2, or mpyjn, is not less than 0,05 dH

ject of the test

detector.

5t proceduré

ne CO response threshold value of the specimen to be tested eight times as specifie
peeimen being rotated 45° about its vertical axis between each measurement, so that
enits are taken for eight different orientations relative to the direction of airflow.

d in
the

oke

least sensitive and the most sensitive orientations. The orientation for which the maximum

for

that the CO sensitivity of the detector is not unduly dependent on the direction of airflow

1 in
the

Designate the maximum response threshold value as Sy ax; the minimum value as Spin.

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

5.5.3 Re

quirements

The specimen shall meet the requirements of Clause 5 if the ratio of the response threshold values Syax:

Smin is not

10

greater than 1,6.
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5.6 Directional dependence of heat response (optional function)

5.6.1 Object of the test

To confirm that the heat sensitivity of the detector is not unduly dependent on the direction of airflow

around the detector.

5.6.2 Test procedure

ord the maximum heat response value and the minimum heat xesponse value oj

Measure the heat response Value of the spec1men to be tested eight times as spec1f1ed in 5.1.7 at a rate
i i ' i j ° between

ative to the

ientations.

orientation for which the maximum response time, or the minimirm change in signall level was

megsured is referred to as the least sensitive heat orientation. The @rientation for which th¢ minimum
response time, or the maximum change in signal level was measured is referred to as the mqst sensitive
heaf orientation.

5.6]3 Requirements

The specimen shall meet the requirements of Clausec'if the ratio of the heat response valuef Tax:Tmin
is npt greater than 1,3, or is not greater than the\vdlue for which the manufacturer can d¢monstrate
that the resulting change in the CO response threshold value is not more than a factor of 1,6.

5.7| Lower limit of heat response (optional function)

5.7]1 Object of the test

To ¢onfirm that detectors are-not more sensitive to heat alone, without the presence of smpke and/or
CO,than is permitted in [SQ"7,240-5.

5.7]2 Test procedure

Megsure the heat'tegsponse value of the specimen to be tested, in its most sensitive orientdtion, using
the[methods deseribed in ISO 7240-5:2012, 5.3 and 5.4, but with the test being terminated When an air
temperatur€ of'55 °C has been reached. For the purposes of these tests, the test parameters fpr Class A1l
detectors Shall be used.

NOTE It is important to limit the temperature of the detector to 55 °C to prevent possible damage to the
electro=chenmicatcettif dppliLd'ulc.

5.7.3 Requirements

The specimen shall meet the requirements of Clause 5 if:

temperature less than 54 °C;

in the test for static response temperature, the specimen does not give an alarm signal at a

the specimen does not give an alarm signal at any rate of rise of air temperature in a time less than

the lower response time limits specified in ISO 7240-5:2012, Table 4 for a Class A1 detector.
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5.8 Reproducibility of smoke response

5.8.1 Ob

ject of the test

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

5.8.2 Test procedure

The smok
described

The mean

The maxi
smoke re

5.8.3 Re

The specinjen shall meet the requirements of Clause 5 if:

the rat
of the

the mi

5.9 Rep

59.1 Ob
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after the ejivironmental tests.

59.2 Te

Measure th

Calculate t
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onse threshold value shall be designated mmpin, Or Ymin-

quirements

io of the response threshold values ymax: ¥ or mmax: m is not greater than 1,33, and the r
response threshold values y :ymax Or m :mpin is not greater than 1,5;

himum response threshold value yniy, is not less than\0,2 or mmin is not less than 0,05 dH
roducibility of CO response

ject of the test

at the sensitivity of the detector.does not vary unduly from specimen to specimen an
bsponse threshold value data fot gomparison with the response threshold values measy

5t procedure

e CO response threshold value of each of the specimens to be tested as specified in 5.1.6

he mean of thése response threshold values, which shall be designated S.

he maximuim response threshold value as Sy 3x; the minimum value as Spjp.

quitements

as

'm.

um smoke response threshold value shall be designated mmax, Or ymax and the minimum

htio

/m.

1 to
red

The specin

e STatt Meet the TEqUITEIENtS Of Clause 5 1T the ratio of the TeSPoIse thresiotd vatues Smax:

S is not greater than 1,33, and the ratio of the CO response threshold values S :Smin IS not greater

than 1,5.

5.10 Reproducibility of heat response (optional function)

5.10.1 Object of the test

To show that the heat sensitivity of the detector does not vary unduly from specimen to specimen and
to establish heat response value data for comparison with the heat response values measured after the

environme

12

ntal tests.
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5.10.2 Test procedure

Measure the heat response value of each of the test specimens as specified in 5.1.7 at a rate of rise of air
temperature of 20 K/min and record the heat response value.

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

Des

ignate the maximum heat response value as Tyax; the minimum value as Tiin.

5.10.3 Requirements

Thd
is n
tha

5.1

5.1

To ¢
ord

5.1

Inst
pos
tot

Bef
con

Thd
Thd
med

Con
spe

Inty
con

15 min at the eleyated gas concentration. Where the response threshold value is adjustablg

Sen

Med

specimen shall meet the requirements of Clause 5 if the ratio of the heat response value
ot greater than 1,3, or is not greater than the value for which the manufacturer can.d¢
the resulting change in the CO response threshold value is not more than a factorof’1,6.

1 Exposure to chemical agents at environmental concentrations

.1 Object of the test

emonstrate the ability of the detector to withstand the effects of expdsure to atmospherig
hemicals, which can be encountered in the service environment:

|.2 Test procedure

tion, by its normal means of attachment. Orient thie specimen, relative to the direction
he most sensitive orientation, as determined in the directional dependence test.

rentration and test gas concentration are Iess than 1,5 pl/I prior to each test.

air velocity in the proximity of the'specimen shall be (0,2 + 0,04) m/s during the me
air temperature in the tunnel shall be (23 * 2) °C and shall not vary by more than 5 K
isurements on the specimen.

nect the specimen to its supply and monitoring equipment as specified in 5.1.2, and
Cimen to stabilize for a period of at least 15 min, unless otherwise specified by the manu

oduce a single gas(into the gas test chamber such that the gas concentration reaches tH
rentration as specified in Table 3 within 10 min. Allow the detectors to stabilize for

sitivity shallbe tested at the maximum sensitivity setting provided.

sure the-CO response threshold value and designate the maximum response thresho

Sma

., the\minimum value as Syin.

5 Tmax:Tmin
monstrate

pollutants

all the specimen to be tested in a gas test chamber, as_specified in Annex A, in its normall operating

bf gas flow,

bre commencing each measurement, purge;thie gas test chamber to ensure that the carbof monoxide

hsurement.
for all the

allow the
facturer.

e required
h period of
e, the cross

d value as

5.11.3 Requirements

The specimen shall meet the requirements of Clause 5 if:

a)
b)

©IS

no alarm or fault signals are given during the conditioning;

the ratio of the response threshold values Smax:Smin is not greater than 1,6.
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Table 3 — Gas and vapour concentrations

Test |Chemical agent Concentration Exposure Recovery
period period
(ul/D (h) (h)
1 Carbon monoxide 15+10 % 24 1-2
2 Nitrogen dioxide 510 % 24 1-2
3 Sulfur dioxide 5+10% 24 1-2
4 Chlorine 2+x10% 1 1-2
o) ATTITTONT QU I 1IU 70 1 1=4
6 Heptane 500 £10 % 1 1-2
7 Ethanol 1000 +10% 1 24-25
8 Acetone 1500+ 10 % 1 24-25

5.12 Long-term stability of CO response

5.12.1 Object of the test

To show thit the detector suffers no significant changes to its response behaviour after a long period of
operation.

5.12.2 Test procedure

Connect the specimen to be tested to its supply and monitering equipment as specified in 5.1.2 pnd
operate in ptandard atmospheric conditions for a period of 84 days.

At the end pf the test period, measure the response thireshold value as specified in 5.1.6.

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

5.12.3 Rejguirements
The specinjen shall meet the requirements of Clause 5 if:
— no alarm signal or fault signal, attributable to the stability test, is given during the test;

— the ratjio of the response‘threshold values Syax:Smin is not greater than 1,6.
5.13 Saturation

5.13.1 Object.of the test

To show that the detector suffers no significant changes to its response behaviour after exposure to
high levels of carbon monoxide.

5.13.2 Test procedure

Install the specimen for which the saturation sensitivity is to be measured, as described in 5.1.3, in a
gas test chamber as specified in Annex A. The orientation of the specimen, relative to the direction of
gas flow, shall be the least sensitive orientation, as determined in the directional dependence test.

Before commencing each measurement, purge the gas test chamber to ensure that the carbon monoxide
concentration and test gas concentration is less than 1,5 pl/1 prior to each test.

The air velocity in the proximity of the specimen shall be (0,2 * 0,04) m/s during the measurement.
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The air temperature in the tunnel shall be (23 * 5) °C and shall not vary by more than 5 K for all the
measurements on the specimen.

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, after 10 min, a stable gas concentration of
500 pl/lis achieved. Maintain the gas concentration for a period of 1 h.

After a recovery period of 1 h at the standard atmospheric conditions, reset the detector and measure

the

CO response threshold value as specified in 5.1.6.

Des
sanf

5.1
The

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

e specimen in the reproducibility test as Symax, and the lesser as Spin.

8.3 Requirements
specimen shall meet the requirements of Clause 5 if:
For detectors which generate an alarm during the conditioning period:

— the detector shall give and stay in an alarm condition during the conditioning
generate an alarm signal within two minutes of being reset; and

— after the recovery time, either:
— the ratio of the response values Sy ax:Smin iShot greater than 1,6, or
— itsignals an alarm or a fault;

for detectors which generate a fault duringthe conditioning period:

— the detector shall generate no alarm signal, but a fault signal within two minutes
reset; and

— after the recovery time, eithet:
— the ratio of the response values Spax:Smin is not greater than 1,6, or
— itsignals a fault;
for detectors whieh-do not generate an alarm or a fault during the conditioning period:
— the detector shall generate no alarm signal after being reset; and
— after the recovery time, either:

== the ratio of the response values Spax:Smin is not greater than 1,6, or

beriod and

hfter being

5.14 Variation in supply parameters

5.14.1 Object of the test

To show that, within the specified range(s) of the supply parameters (e.g. voltage), the sensitivity of the
detector is not unduly dependent on these parameters.

© ISO 2018 - All rights reserved
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5.14.2 Test procedure
Apply the following test procedure:

— Measure the smoke response threshold value of the specimen as described 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 smoke response threshold value mpax, Or ymax and the minimum mp;p,
Orymin.

— Measure the CO response threshold value of the specimen as specified in 5.1.6 at the upper and

1 - s il 1 4= L T al L) LR I | 4] £ de.
OWEr mmrmtsortne SUPpPly pdidITLiTh (C.5. VUILAZgT) T dIIgT(S ) SPCLITITU Uy LHT HIAdIIUIdL iUl cl.

Designjate the maximum response threshold value as Spax; the minimum value as Spin.

— For defectors incorporating heat sensors, measure the heat response value of the sgecimen t¢ be
tested|as specified in 5.1.7 at a rate of rise of air temperature of 20 K/min at the uppeér and lower
limits pf the supply parameter (e.g. voltage) range(s) specified by the manufacturer:

Designjate the maximum heat response value as Tiyax; the minimum value as<Iiin-

NOTE For collective (conventional) detectors the supply parameter is the’dc voltage applied tof the
detectdr. For other types of detector (e.g. analogue addressable) signal levels and timing could need tp be
considgred. If necessary the manufacturer can be requested to provide Suitable supply equipment to ajlow
the supply parameters to be changed as required.

5.14.3 Rejguirements

The specinjen shall meet the requirements of Clause 5 if:
— the ratjio of the smoke response value mmax:Mmin:0F¥ maxYmin is not greater than 1,6;
— the ratfio of the response threshold values Sm%:Smin is not greater than 1,6;

— the ratio of the heat response values Tinax:Tmin iS not greater than 1,3, or is not greater than|the
value for which the manufacturer can\demonstrate that the resulting change in the CO respdnse
threshpld value is not more than a factor of 1,6.

5.15 Air movement

5.15.1 Object of the test

To show that the smoké/sensitivity and the CO sensitivity of the detector is not unduly affected by|the
rate of the pirflow.

5.15.2 Tejt procedure

Measure thesmoker cSpotrsT threshotdvatreof-thre apc:\,iluc:u tobetestedasdeseribedn 515, ' the
most and least sensitive orientations, and designate the response threshold values in these tests y(o,2)
max and ¥(0,2)min OF M(0,2)max and m(o,2)min, @S appropriate.

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 these tests y(1,0)max and y(1,0)min OF M(1,0)max and M(1,0)min,
as appropriate.

Additionally, for detectors using ionization, subject the specimen to be tested, in its most sensitive
orientation, to an aerosol-free air flow at a velocity of (5 = 0,5) m/s for a period of not less than 5 min
and not more than 7 min, and then at least 10 min later, to a gust at a velocity of (10 + 1) m s-1 for a
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period of not less than 2 s and not more than 4 s. During the exposure, monitor the specimen in aerosol-
free air to detect any alarm or fault signals.

NOTE These exposures can be generated by plunging the specimen to be tested into an airflow with the
appropriate velocity for the required time.

Measure the CO response threshold value of the specimen to be tested as specified in 5.1.6 in the
most and least sensitive orientations as determined in 5.3. Designate these as S(0.2)min and S(0.2)max
respectively.

Repeat these measurements, but with an air velocity in the proximity of the detector of (1 + 0,2) m/s.
Desigmatethe Tespomnse threshotd vatues i the mostamd-teastsensitive orientations i thgse tests as
S(1,0)min and S(1,0)max respectively.

5.15.3 Requirements
The specimen shall meet the requirements of Clause 5 if:

— |for detectors using ionization Formula (1) applies:

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

0,625< <1,6 1)

Y(1,0)max TY(1,0)min
and the detector gives neither a fault signal nor an alarmyrsignal during the test with aeropol-free air,

— |for detectors using scattered or transmitted light Ferntula (2) applies:

m(O,Z)max +m(0,2)min

0,625< <1,6 (2)

m(l,O)max +m(1,0)min
— [for CO sensor Formula (3) applies:

S(O,Z)max +S(0,2)min

0,625 < <1;6 (3)

S(I,O)max +S(1,0)min

and, the detector gives neither a fault signal nor an alarm signal during the test with gag-free air.
5.16 Dazzling

5.16.1 Object ofthe'test

To ghow that-the sensitivity of the detector is not unduly influenced by the close proximity pf artificial
lighit sourceés»This test is only applied to detectors using scattered light or transmitted light as detectors
using iorijzation are considered unlikely to be influenced.

5.16:2—Testprocedure

Install the dazzling apparatus, described in Annex C in the smoke tunnel.

Install the specimen to be tested in the dazzling apparatus in the least sensitive orientation and
connected to its supply and monitoring equipment as specified in 5.1.2.

Apply the following procedure:
— Measure the response threshold value of the specimen as described in 5.1.5.
— Switch ON the four lamps simultaneously for 10 s and then OFF for 10 s, 10 times.

— Switch ON the four lamps again and, after at least 1 min, measure the response threshold value as
described in 5.1.5, with the lamps ON.
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Switch OFF the four lamps.

Repeat the above procedure but with the detector rotated 90°, in one direction from the least sensitive

orientation.
NOTE Either direction can be chosen.

For each orientation, designate the maximum response threshold value mp,x and the minimum
response threshold value mupjp.

5.16.3 Requirements

The specinlxen shall meet the requirements of Clause 5 if:

— duringthe periods when the lamps are being switched ON and OFF, and when the lamps are ON before
the regponse threshold value is measured, the specimen gives neither an alarm nor a fault signal;

— for eadh orientation, the ratio of the response thresholds mpax:mmnin is not greater<than 1,6.

5.17 Dry heat (operational)

5.17.1 Object of the test

To demonstrate the ability of the detector to function correctlyvat high ambient temperatyres

appropriatg to the anticipated service environment.

5.17.2 Tekt procedure

Use the tes se.

Install the
orientatior
equipment

specimen to be tested in the smoke tunnel described in Annex B, in its least sensi
, with an initial air temperature of {23+ 5) °C, and connect it to its supply and monito
as specified in 5.1.2.

apparatus and perform the procedure as spegified in IEC 60068-2-2, Test Bb, and in this cla[|

ive
ing

Install the specimen to be tested in the CO.gas test chamber described in Annex A, in its least sensifive
orientatior], with an initial air temperature of (23 + 5) °C, and connect it to its supply and monitofing
equipment|as specified in 5.1.2.

Apply the fpllowing conditioning:

— temperature: (55 + 2)-2C[starting at an initial air temperature of (23 = 5) °C];

— duratipn: 2 h.

NOTE Test Bbsspecifies rates of change of temperature of <1 K/min for the transitions to and from| the

conditioning temperature.

5.17.2.1 Measurements during conditioning

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

5.17.2.2 Final measurements

Measure the response threshold value as described in 5.1.5 but with the temperature at (55 * 2) °C and
designate the greater of the response threshold value measured in this test and that measured for the
same specimen in the reproducibility test yimax or mmax, and the lesser ymin or mmpin.

Measure the CO response threshold value as specified in 5.1.6, but at a temperature of (55 * 2) °C and
designate the greater of the response threshold value measured in this test and that measured for the
same specimen in the reproducibility test as Spax; the lesser as Spin.
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5.17.3 Requirements

The

specimen shall meet the requirements of Clause 5 if:

— no alarm or fault signals are given during the period that the temperature is increasing to the
conditioning temperature or during the conditioning period until the response threshold value is

measured;

— the ratio of the response threshold values ymax:Vmin OF Mmax:Mmin is not greater than 1,6;

the ratio of the response threshold values Spyax:Smin is not greater than 1,6.

5.1

5.1

To ¢
sery

5.1

Use
clay
sud
cha

Mount the specimen as described in 5.1.2 but do not stipply power during the conditioning.

Apq

5.1
Aftg

8 Dry heat (endurance)

B.1 Object of the test

lemonstrate the ability of the detector to withstand the long-term effects ofhigh temper4
Fice environment. (e.g. changes in electrical properties of materials, chemical reactions, ¢

B.2 Test procedure

the test apparatus and perform the procedure as specified in-IEC 60068-2-2, Test Bb,
se. Tests for non-heat dissipating specimens (i.e. Tests Ba or Bb) will be applicable. Te
den changes in temperature) may be used, to improve_test economy, if it is known that
hge in temperature will not be detrimental to the specimen.

ly the following conditioning:
temperature: (50 + 2) °C;

duration: 21 days.

B.2.1 Final measurements
b1 a recovery period, of between 1 h and 2 h in standard laboratory conditions, measure:

the CO response threshold value as described in 5.1.6 and designate the greater of the C
value measured.in‘this test and that measured for the same specimen in the reproduc
Smax and the lesser Syin;

measure theheatresponse value ofthe specimenasspecifiedin5.1.7 atarate of rise of air te
of 20 K/min at the upper and lower limits of the supply parameter (e.g. voltage) range(s) s

ture in the
tc.).

and in this
5t Ba (with
the sudden

D response
ibility test,

mperature
pecified by

the manufacturer. and designate the maximum heat response value as Thax and; the minimum value

5.18.3 Requirements

The specimen shall meet the requirements of Clause 5 if:

— no fault signals attributable to the endurance condition are given on reconnection of the specimen;

©IS

the ratio of the CO response value Syax:Smin is not greater than 1,6;

the ratio of the heat response value Tiax:Tmin is not greater than 1,3.
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5.19 Cold (operational), smoke

5.19.1 Ob

ject of the test

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

5.19.2 Test procedure

Use the tes

t apparatus and procedure as described in IEC 60068-2-1, Test Ab, and in this clause.

Mount the
equipment
Apply the f

tempe

durati

NOTE ]
conditionin

5.19.2.1 Measurements during conditioning

The specinjen shall be monitored during the conditioning periad. to detect any alarm or fault signal$

5.19.2.2 R

After arec

theres

value measured in this test and that measured for the same specimen in the reproducibility

Ymax O

rise of
in this
lesser

5.19.3 Re

The specinjen shall meet the requirements of Clause 5 if:

no alaf
period,

specimen to be tested as specified in 5.1.3 and connect it to its supply and monito
as specified in 5.1.2.

pllowing conditioning:
rature: (10 * 3) °C;
bn: 16 h.

est Ab specifies rates of change of temperature of <1 K/min for the\transitions to and from
b temperature.

inal measurements

pvery period of between 1 h and 2 h at the standard atmospheric conditions, measure:

" Mmax and the lesser shall be deSignated ymin or mmin;

Qir temperature of 20 K/rmin and designate the greater of the heat response values measy
test and that measured-for the same specimen in the reproducibility test as Tax, and
NS Tmin-

quirements

m orfault signal is given during the transition to the conditioning temperature or during
atthe conditioning temperature;

ing

the

ponse threshold value as described in 5.1:5 and designate the greater of the response threslold

test

for deflectors incorporating a heat.sensor, the heat response value as described in 5.1.7 at a rafe of

red
the

the

the ratio of the response threshold values ymax:Vmin O Mmax:Mmin iS not greater than 1,6;

the ratio of the heat response values Tpax:Tmin iS not greater than 1,3, or is not greater than the

value for which the manufacturer can demonstrate that the resulting change in the CO response

thresh

old value is not more than a factor of 1,6.

5.20 Cold (operational), CO

5.20.1 Object of the test

To demonstrate the ability of the CO sensor to function correctly at low ambient temperatures

appropriat

20

e to the anticipated service environment.
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5.20.2 Test procedure

Use the test apparatus and procedure as specified in IEC 60068-2-1, Test Ab, and in this clause.

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

Apply the following conditioning:

temperature: (-10 + 3) °C;

duration: 16 h

con

5.2

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

5.2

Med
tun
test

5.2
The

5.2

5.2

To
con

5.2

Use
Var

itioning temperature.

).2.1 Measurements during conditioning

D.2.2 Final measurements

hel shall be (=10 * 3) °C and designate the greater of the résponse threshold value meast
and that measured for the same specimen in the reproducibility test as Spax; the lesser 3

).3 Requirements
specimen shall meet the requirements of Clause 5 if:

no alarm or fault signals is given during-the transition to the conditioning temperatur
the period at the conditioning temperagure until the response threshold value is measur

the ratio of the response thresholdvalues Spax:Smin is not greater than 1,6.
1 Damp heat, cyclic (operational)

1.1 Object of the test

demonstrate the-‘ability of the detector to function correctly at high relative hum
densation), which-can occur for short periods in the anticipated service environment.

|.2 Testprocedure

the test apparatus and procedure shall be as described in IEC 60068-2-30, Test DH

NO'{E Test Ab specifies rates of change of temperature of <1 K/min for the transitions-to.apd from the

sure the CO response threshold value as specified in 5.1.6,/except that the air temperafture in the

Ired in this
S Smin.

e or during
ed;

dity (with

using the

ant 1 test cycle, and in this clause.

Mount the specimen as specified in 5.1.3 and connect it to supply and monitoring equipment as specified
in5.1.2.

Apply the following conditioning (IEC 60068-2-30 Severity 1):

©IS

lower temperature: (25 + 3) °C;
upper temperature: (40 + 2) °C;
relative humidity:

— atlower temperature: 295 %j;
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— at

upper temperature: (93 * 3) %;

— number of cycles: 2.

5.21.2.1 Measurements during conditioning

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

5.21.2.2 Final measurements

— the CO

threshpld value measured in this testand that measured for the same specimenin the reproducib

test, Sy

— fordet
ofairt
test an|

5.21.2.3 K

old value measured in this testand that measured for the same specimen in the reproducib
ax OF Mpmax, and the lesser shall be designated ymin Or Mmin;

response threshold value as described in 5.1.6 and designate the greater of'the CO respa

hax; the lesser as Spin;

pctors incorporating a heat sensor, the heat response value as deseribéd in 5.1.7 at a rate of
emperature of 20 K/min and designate the greater of the heat response values measured in
d that measured for the same specimen in the reproducibility{est, Tmax; the lesser as Tin

lequirements

The speci

— if no

measujred;
— the ratfio of the response threshold values ymax:/min Or Mmax:Mmin Shall not be greater than 1,6

— the ratjio of the response threshold valu€s:Smax:Smin shall not be greater than 1,6;

— ifappl
be gre
the CO

5.22 Dan

5.22.1 Ob

To demong
condensati

en shall meet the requirements of Clause 5:

nse
lity

nse
lity

rise
this

arm or fault signal is given during the conditioning until the response threshold valye is

cable, the ratio of the heat response values Tiax:Tmin Shall not be greater than 1,3, or shall

response threshold valtigis not more than a factor of 1,6.
Ip heat, steady-state (operational)

ject of the test

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

5.22.2 Testprocedure

Use the tes

t apparatus and procedure as described in IEC 60068-2-78, Test Cab, and in 5.21.2.

not

hter than the value for whichrthe manufacturer can demonstrate that the resulting change in

out

Mount the specimen as described in 5.1.3 and shall be connected to supply and monitoring equipment
as described in 5.1.2.

Apply the following conditioning:

— temperature: (40 £ 2) °C;

— relativ

e Humidity: (93 * 3) %;

— duration: 4 days.

22
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A saturated solution of potassium sulfate may be used to maintain the required relative humidity inside

ase

NOTE 1

aled enclosure.

level during the test.

NOTE 2

40 °C prior to be introduced in the gas test chamber.

5.22.2.1 Measurements during conditioning

The relative humidity range is intrinsic to the salt solution used. There is no need to measure humidity

In order to minimize the risk of condensation it is recommended that the test specimen conditioned at

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

Dur
in5
san]

5.2
Aftq

heaf response value as described in 5.1.7 at a rate of rise of air temperature of 20 K/min. De

gre
the

5.2
Thd

a)

b)
c)
5.2

5.2

To ¢
env|
galy

5.2
Use

ing the last hour of the conditioning period, measure the CO response threshold yadlue a
1.6. Designate the greater of the CO response value measured in this test and that measu
e specimen in the reproducibility test shall be designated Spax and the lesser shall be desig

P.2.2 Final measurements

br a recovery period of between 1 h and 2 h at the standard atmespheric conditions, m

hter of the heat response values measured in this test and that(heasured for the same s
reproducibility test shall be designated as Tinax and the lesser as Tiin-

2.3 Requirements
specimen shall meet the requirements of Clause 54f:

no alarm or fault signal shall be given during the transition to the conditioning temg
during the period at the conditioning temperature until the CO response value is reache

the ratio of the heat response values Tiax:Tmin Shall be not greater than 1,3;

the ratio of the CO response value€s:Smax:Smin Shall be not greater than 1,6.
3 Damp heat, steady-state' (endurance)

8.1 Object of the test

lemonstrate the@hbility of the detector to withstand the long-term effects of humidity in
ironment. (e.g\.changes in electrical properties of materials, chemical reactions involvin
ranic corrosion, dilution and expansion of electrochemical cell electrolyte, etc.).

B.2 Test procedure

b described
red for the
nated Smin.

easure the
cignate the
pecimen in

erature or
;

the service
b moisture,

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

[ab, and in

this clause.

Mount the specimen to be tested as specified in 5.1.3.

Do not be supply it with power during the conditioning.

Apply the following conditioning:

©IS

temperature: (40 £ 2) °C;
relative humidity: (93 + 3) %;

duration: 21 days.
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5.23.2.1 Final measurements
After arecovery period of between 1 h and 2 h at the standard atmospheric conditions, measure:

— the smoke response threshold value as described in 5.1.5 and designate the greater of the response
threshold value measured in this testand that measured for the same specimen in the reproducibility
test ymax Or Mmax, and the lesser shall be designated ymin or mmin;

— the CO response threshold value as described in 5.1.6 and designate the greater of the CO response
threshold value measured in this testand that measured for the same specimen in the reproducibility
test, Smax; the lesser as Syin;

— for detpctors incorporating a heat sensor, the heat response value as described in 5.1.7 at a rate ofrise
of air temperature of 20 K/min and designate the greater of the heat response values measured in fthis
test and that measured for the same specimen in the reproducibility test, Tnax; the lesser-as Tiin

5.23.3 Rejguirements
The specinjen shall meet the requirements of Clause 5 if:

— no alafm or fault signal, attributable to the endurance conditioning, is given on reconnection of{the
specingen;

— the ratfio of the response threshold values ymax:ymin Or Mmax:Mmin Shall not be greater than 1,6
— the ratjio of the response threshold values Spax:Smin shall notbe greater than 1,6;

— for detlectors incorporating a heat sensor, the ratio of the heat response values Tyax:Tmin Shall ngt be
greatef than 1,3, or shall not be greater than the value for which the manufacturer can demonstfate
that thle resulting change in the CO response threshpld value is not more than a factor of 1,6.

5.24 Low|humidity, steady-state (endurance)

5.24.1 Object of the test

To demongdtrate the ability of the CO sensor to withstand long periods of low humidity in the seryice
environment; i.e. to evaluate its resistance to the drying out of electrolyte in the electrochemical fell,
if used.

5.24.2 Test procedure

Mount the| specimen_te~be tested as described in 5.1.3. Do not supply it with power during|the
conditioning.

Apply the fpllowing conditioning:

— temperature: (25 + 3) °C;

— relative humidity: (11 + 1) %;
— duration: 21 days.

NOTE The relative humidity specified for this test can be maintained using a saturated solution of lithium
chloride inside a sealed enclosure.

5.24.2.1 Final measurements

After a recovery period of between 1 h and 2 h in standard laboratory conditions, measure the CO
response threshold value as described in 5.1.6.
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Designate the greater of the CO response threshold value measured in this test and that measured for
the same specimen in the reproducibility test, Smax, and the lesser, Spin.

5.24.3 Requirements
The specimen shall meet the requirements of Clause 5 if:

— no alarm or fault signal, attributable to the endurance conditioning, is given on reconnection of the
specimen,;

— the ratio of the CO response threshold values Syax:Smin shall not be greater than 1,6.

5.25 Sulfur dioxide SO2 corrosion (endurance)

5.25.1 Object of the test

To glemonstrate the ability of the detector to withstand the corrosive effeots®of sulfur digxide as an
atmjospheric pollutant.

5.25.2 Test procedure

Use|the test apparatus and procedure generally specified in IEG60068-2-42, Test Kc, but cajrry out the
confditioning specified in 5.24.2.

Mount the specimen to be tested as specified in 5.1.3.

Do phot supply the specimen with power during the“conditioning, but equip it with untinhed copper
wirgs, of the appropriate diameter, connected to sufficient terminals, to allow the final measprement to
be hade, without making further connections-t@’the specimen.

Apply the following conditioning:

— |temperature: (25 * 2) °C;

— |relative humidity: (93 + 3) %;
— |SO3 concentration: (25 +5) pl/l;

— |duration: 21 days.

5.25.2.1 Final measurements

Imrhediately. after the conditioning, subject the specimen to a drying period off 16 h at
(40[x 2) °C, <50 % RH, followed by a recovery period of at least 1 h at the standard laboratory ponditions.
Aft¢r thisymeasure:

— |the smoke response threshold value as described in 5.1.5 and designate the greater of the response
threshold value measured in this testand that measured for the same specimen in the reproducibility
test ymax Or Mmax, and the lesser shall be designated ymin or Mmin;

— the CO response threshold value as described in 5.1.6 and designate the greater of the CO response
threshold value measured in this testand that measured for the same specimen in the reproducibility
test, Smax; the lesser as Spin;

— for detectors incorporating a heat sensor, the heat response value as described in 5.1.7 at a rate of rise
of air temperature of 20 K/min and designate the greater of the heat response values measured in this
test and that measured for the same specimen in the reproducibility test, Thax; the lesser as Tiin.
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quirements

The specimen shall meet the requirements of Clause 5 if:

specimen;

the ratio of the response threshold values ymax:Vmin OF Mmax:Mmin Shall not be greater than 1,6;

the ratio of the CO response threshold values Sy ax:Smin shall not be greater than 1,6;

no alarm or fault signal, attributable to the endurance conditioning, is given on reconnection of the

— for detectorsincorpora gaheatsensor the ratio of the heatresponse values T .. Tt shall ngt be
greatef than 1,3, or shall not be greater than the value for which the manufacturer can demonstrate
that thle resulting change in the CO response threshold value is not more than a factor of 1;6.

5.26 Sho¢k (operational)

5.26.1 Object of the test

To demongtrate the immunity of the detector to mechanical shocks, whichare’likely to occur, alpeit

infrequent
mass >4,75

5.26.2 Te

Use the tes

y, in the anticipated service environment. This test is not perforuied on specimens wi
kg.

5t procedure

t apparatus and procedure shall be as described in IEG’/60068-2-27, Test Ea, but carry ouf]

conditioning specified in 5.20.2.

Mount the
monitoring

specimen to be tested as described in 5.1.3 toa'rigid fixture, and connect it to its supply
equipment as described in 5.1.2.

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

— shock

pulse (
peak 4
numbe

pulses

bulse type: half sine;

luration: 6 ms;

cceleration: 10 (100 - 20M) ms~2 (where M is the specimen's mass in kg);
r of directions: 6;

per direction:(3:

5.26.2.1 Measurements during conditioning

Monitor the speeimen during the conditioning period and for a further 2 min to detect any alarn

SC

th a

the

and

fault signa

5.26.2.2 Final measurements

After the conditioning measure the following:

— the smoke response threshold value as described in 5.1.5 and designate the greater of the response
threshold value measured in this testand that measured for the same specimen in the reproducibility
test ymax Or Mmax, and the lesser ymin or mpjn;

— the CO response threshold value as described in 5.1.6 and designate the greater of the CO response
threshold value measured in this testand that measured for the same specimen in the reproducibility
test, Smax; the lesser as Syin;
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— for detectors incorporating a heat sensor, the heat response value as described in 5.1.7 at a rate of rise
of air temperature of 20 K/min and designate the greater of the heat response values measured in this
test and that measured for the same specimen in the reproducibility test, Tmax; the lesser as Tiin.

5.26.3 Requirements

The

specimen shall meet the requirements of Clause 5 if:

no alarm or fault signal, attributable to the endurance conditioning, is given on reconnection of the

specimen;

5.27 Impact (operational)

5.2

To
sus

Use
it
(i.e.
imp
Con

Use

5.2

Mohu)nt the specimen to be tested rigidly to the apparatus by its normal mounting means a
S

the ratio of the CO response threshold values Syax:Smin shall not be greater than 1,6;

for detectors incorporating a heat sensor, the ratio of the heat response values Tiyax: Tmin
greater than 1,3, or shall not be greater than the value for which the manufacturer can d¢
that the resulting change in the CO response threshold value is not moréethan a factor of

/.1 Object of the test

lemonstrate the immunity of the detector to mechanical impacts upon its surface, w|
fain in the normal service environment, and which it can reasonably be expected to with

the test apparatus described in Annex D.

that it is struck by the upper half of the impact face when the hammer is in the vertid
when the hammerhead is moving horizontally). Choose the azimuthal direction and the
act relative to the specimen as that.most likely to impair the normal functioning of the
nect the specimen to its supply and‘monitoring equipment as specified in 5.1.2.

the following test parameters during the conditioning:
impact energy: (1,9 + 0,1).J;
hammer velocity: (1(5)* 0,13) m/s;

number of impdets: one.

/.1.1 MeaSurements during conditioning

fau

MoFtor the specimen during the conditioning period and for a further 2 min to detect an

signals.

the ratio of the response threshold values ymax:¥min OF Mmax:Mmin shall not be greaterthan 1,6;

thall not be
monstrate
1,6.

hich it can
Sstand.

hd position
al position
position of
specimen.

y alarm or

5.27.1.2 Final measurements

After the conditioning measure:

— the smoke response threshold value as described in 5.1.5 and designate the greater of the response
threshold value measured in this testand that measured for the same specimen in the reproducibility

©IS

test ymax Or Mmax, and the lesser shall be designated ymin or Mmin;

the CO response threshold value as described in 5.1.6 and designate the greater of the CO response
threshold value measured in this testand that measured for the same specimen in the reproducibility

test, Smax; the lesser as Spin;
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— for detectors incorporating a heat sensor, the heat response value as described in 5.1.7 at a rate of rise
of air temperature of 20 K/min and designate the greater of the heat response values measured in this
test and that measured for the same specimen in the reproducibility test, Tihax; the lesser as Tyin.

5.27.2 Requirements
The specimen shall meet the requirements of Clause 5 if:
— no alarm or fault signals is given during the conditioning or the additional 2 min;

— the impact does not detach the detector from its base, or the base from the mounting;

— the ratfio of the response threshold values ymax:¥min Or Mmax:Mmin is not greater than 1,6;
— the ratfio of the CO response threshold values Syax:Smin is not greater than 1,6;

— for detectors incorporating a heat sensor, the ratio of the heat response valuestTHax:Tmin is[not
greatef than 1,3, or is not greater than the value for which the manufacturer can\demonstrate that
the requlting change in the CO response threshold value is not more than a facto¥ of 1,6.

5.28 Vibnation, sinusoidal (operational)

5.28.1 Object of the test

To demonsjrate the immunity of the detector to vibration at levels.considered appropriate to the norjmal
service enyironment.

5.28.2 Tejt procedure
Use the test apparatus and procedure as described in\[EC 60068-2-6, Test Fc, and in this clause.

Mount the specimen to be tested on a rigid fixture as specified in 5.1.3 and connect it to its supply pnd
monitoring equipment as specified in 5.1.2.

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

Apply the fpllowing conditioning:

— frequency range: (10 to_150) Hz;

— acceleration amplitude! 5 ms-2 (approximately 0,5 gn);
— numbqr of axes{3;

— sweep|rate:\I"octave/min;

— numbdref sweep ryr‘]pc- 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 in one axis before
changing to the next axis. Only one final measurement need be made.

5.28.2.1 Measurements during conditioning

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

5.28.2.2 Final measurements

The final measurements, as specified in 5.29.2.1 are normally made after the vibration endurance test
and only need be made here if the operational test is conducted in isolation.
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Designate the greater of the response threshold value measured in this test and that measured for the
same specimen in the reproducibility test ymax or mmax, and the lesser shall be designated ymin or mpin.

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

Designate the greater of the heat response values measured in this test and that measured for the same
specimen in the reproducibility test, Tax; the lesser as Tiin.

5.28.3 Requirements

The specimen shall meet the requirements of Clause 5 if:

— |no alarm or fault signal, attributable to the endurance conditioning, is given on recennegtion of the
specimen;

— |the ratio of the response threshold values ymax:/min OF Mmax:Mmin is not greater than 1,6;
— |the ratio of the CO response threshold values Smax:Smin is not greater than 1,6;

— |for detectors incorporating a heat sensor, the ratio of the heat respense values Tax:Tmin $hall not be
greater than 1,3, or is not greater than the value for which the mahufacturer can demor]strate that
the resulting change in the CO response threshold value is not more than a factor of 1,6.

5.2P Vibration, sinusoidal (endurance)

5.29.1 Object of the test

To flemonstrate the ability of the detector to withstand the long-term effects of vibratign at levels
appfropriate to the service environment.

5.29.2 Test procedure
Use|the test apparatus and perform the procedure as specified in IEC 60068-2-6, Test Fc, and infthis clause.

Mouint the specimen to be tested on a rigid fixture as described in 5.1.3, but do not be supply it with
power during conditioning~Apply the vibration in each of three mutually perpendicular axes, in turn,
and so that one of the three axes is perpendicular to its normal mounting axis of the specim¢n.

Apply the following eonditioning:
— [frequency range: (10 to 150) Hz;
— |accelerdtion amplitude: 10 ms-2 (approximately 1,0 gn);

— |number of axes: 3;

— DVVCCI) I atc. 1 ULthC/’lllill,
— number of sweep cycles: 20 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 in one axis before
changing to the next axis. Only one final measurement need be made.
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5.29.2.1 Final measurements

After the conditioning measure the following:

— the smoke response threshold value as described in 5.1.5 and designate the greater of the response
threshold value measured in this testand that measured for the same specimen in the reproducibility

test ymax Or Mmax, and the lesser shall be designated ymin or mmin;

the CO response threshold value as described in 5.1.6 and designate the greater of the CO response
threshold value measured in this testand that measured for the same specimen in the reproducibility

test, Smax; the lesser as Syin;

for detpctors incorporating a heat sensor, the heat response value as described in 5.1.7 at a rate of
of air temperature of 20 K/min and designate the greater of the heat response values measured in
test and that measured for the same specimen in the reproducibility test, Tnax; the lesser-as Tiin

5.29.3 Regquirements

The specinjen shall meet the requirements of Clause 5 if:

— no alam or fault signal, attributable to the endurance conditioning, is given on reconnection of

specingen;
the ratfio of the response threshold values ymax:Vmin OF Mmax:Mmiy Shall not be greater than 1,6

the ratfio of the CO response threshold values Sy ax:Smin shallnet be greater than 1,6;

rise
this

the

for detectors incorporating a heat sensor, the ratio of the héat response values Tinax:Tmin Shall ngt be

greatef than 1,3, or shall not be greater than the value for which the manufacturer can demonst
that thle resulting change in the CO response threshpld value is not more than a factor of 1,6.

5.30 Electromagnetic compatibility (EMC)immunity tests (operational)

5.30.1 Object of the test

To demonsfrate the immunity againsteleéctromagnetic disturbances.

5.30.1.1 Carry out the following-EMC immunity tests as described in IEC 62599-2.

a)
b)
‘)
d)
e)

electrgstatic discharge;
radiat¢d electromagnetic fields;
condudted disturbances induced by electromagnetic fields;

fast transient bursts;

rate

slow h gh CIIET gy vultdgc SUTBES.

5.30.1.2 For these tests apply the criteria for compliance specified in IEC 62599-2 and the following:

a)

30

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

1) the smoke response threshold value as described in 5.1.5 and designate the greater of the
response threshold value measured in this test and that measured for the same specimen in

the reproducibility test ymax or mmax, and the lesser shall be designated ymin Or Mmin;

2) the CO response threshold value as described in 5.1.6 and designate the greater of the CO
response threshold value measured in this test and that measured for the same specimen in

the reproducibility test, Smax; the lesser as Spin;
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3) for detectors incorporating a heat sensor, the heat response value as described in 5.1.7 at a rate

of rise of air temperature of 20 K/min and designate the greater of the heat response values

measured in this test and that measured for the same specimen in the reproduc
Tmax; the lesser as Tyin.

5.30.2 Requirements

The specimen shall meet the requirements of Clause 5 if:

ibility test,

a) the ratio of the response threshold values ymax:Vmin Or Mmax:Mmin shall not be greater than 1,6;

b)
‘)

the ratio of the CO response threshold values Syax:Smin Shall not be greater than 1,6;

the ratio of the heat response values Tinax:Tmin Shall not be greater than 1,3, or shalbnot
than the value for which the manufacturer can demonstrate that the resultinig changg
response threshold value is not more than a factor of 1,6.

5.3[1 Fire sensitivity

5.31.1 Object of the test

To
gen

show that the detector has adequate sensitivity to a broad<peéectrum of fire types as re¢
eral application in fire detection systems for buildings.

5.31.2 Test procedure

Mouint the specimens in a standard fire test room«fsee Annex E) and exposed to a series (¢
des|gned to produce smoke, heat and CO representative of a wide spectrum of smoke and s
congditions.

Subject the specimens to the five test fires:TF2, TF3, TF4, TF5, and TF8 (if a heat sensor is
Thd type, quantity and arrangement of ghe fuel and the method of ignition are specified in Al
] for each test fire, along with the end-of-test condition and the required profile curve limits

In drder for a test fire to be valid;.the development of the fire shall be such that the profile ¢
agajnsty, m against time t and S'against time ¢ (for TF2, TF3, TF4, TF5 and TF8) fall within th
lim{ts, up to the time whénjall of the specimens have generated an alarm signal or the
confition is reached, whichever is the earlier. If these conditions are not met, then the tes
and| shall be repeated.”It is permissible, and it can be necessary, to adjust the quantity, con
moisture content)and arrangement of the fuel to obtain valid test fires.

Motint the foursspecimens (Nos. 21, 22, 23 and 24) on the fire test room ceiling in the desig
(se¢ Annex<E)'in accordance with the manufacturer's instructions, such that they are i
senfpitive.orientation relative to an assumed airflow from the centre of the room to the speci

Cornect each specimen to its supply and monitoring equipment, as specified in 5.1.2, and

be greater
 in the CO

pquired for

f test fires
moke flow

included).
hnexes F to

urves of m
e specified
end-of-test
t is invalid
dition (e.g.

nated area
h the least
Imen.

allow it to

Detectors which dynamically modify their sensitivity in response to varying ambient conditions can
require special reset procedures and/or stabilization times. The manufacturer's guidance should be
sought in such cases to ensure that the state of the detectors at the start of each test is representative
of their normal quiescent state.

5.31.2.1 Initial conditions

WARNING — The stability of the air and temperature affects the smoke flow and gas flow within
the room. This is particularly important for the test fires that produce low thermal lift for the
smoke (e.g. TF2 and TF3). Therefore, the difference between the temperature near the floor and
the ceiling should be <2 °C, and local heat sources that can cause convection currents (e.g. lights
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and heaters) should be avoided. If it is necessary for people to be in the room at the beginning of a
test fire, they should leave as soon 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 be 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 mgvement: negligible;
Smokejdensity (ionization): y < 0,05;
Smokeldensity (optical): m < 0,02 dB/m;

CO corfcentration: S < 1,5 pl/L

5.31.2.2 Measurement during conditioning

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

Table 4 — Fire parameters

Parameter Symbol Units
Temperature change AT °C
Smoke density (ionization) y (dimensionless)
Smoke density (optical) m dB/m
Carbon monoxide concentration S ul/1

The alarm| signal given by the supply and monitoring equipment is taken as the indication that a
specimen Ras responded to the test firet

Record thdg time of response (alaymsignal) of each specimen, along with ATj, y,, my and S, the [fire
parameterf at the moment of respornise. A response of the smoke alarm after the end-of-test conditidn is
ignored.

5.31.3 Rejguirements

The specinpen shalldmieet the requirements of Clause 5 if all four specimens generate an alarm signall, in
each test fire, before the specified end-of-test condition is reached.

6 Testreport

The test report shall contain as a minimum the following information:
— identification of the detector tested;

— reference to this document (i.e. ISO 7240-27:2018);

— results of the test: the individual response threshold values and the minimum, maximum, and
arithmetic mean values where appropriate;

— conditioning period and conditioning atmosphere;

— temperature and relative humidity in the test room throughout the test;
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— details of the supply and monitoring equipment and alarm criteria;

— details of any deviation from this document or from the International Standards to which reference
is made, and details of any operations regarded as optional.

7 Marking
Each detector shall be clearly marked with the following information:

— number of this document (i.e. ISO 7240-27);

— |name or trademark of the manufacturer or supplier;
— |model designation (type or number);
— |wiring terminal designations;

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

— |maximum temperature, if the CO sensor has an installed temp/imit;
— |maximum temperature, if a heat sensor is limited to that ¢f'class Al.

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

Where any marking on the device uses symbols or abbreviations not in common use then these should
be g¢xplained in the data supplied with the device:

Thg marking shall be visible during installation of the detector and shall be accessible during
maijntenance.

Theg markings shall not be placed on’s¢crews or other easily removable parts.

8 |Data
8.1 Hardware documentation

8.1]1 Detectors,shall either be supplied with sufficient technical, installation and maintenance data to
enaple their correct installation and operation or, if all of these data are not supplied with ea¢h detector,
refgrence to‘the appropriate data sheet shall be given with each detector.

8.1]2~ To enable correct operation of the detectors, these data should describe the requirements for the
corkecty Ssing ¢ signals frc : ismaybe | orm-ofa ical sppecification
of these signals, a reference to the appropriate signalling protocol or a reference to suitable types of
control and indicating equipment, etc.

8.1.3 Installation and maintenance data shall include reference to an in situ test method to ensure that
detectors operate correctly when installed.

NOTE Additional information can be required by organizations certifying that detectors produced by a
manufacturer conform to the requirements of this document.
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8.2 Software documentation

8.2.1 The manufacturer shall submit documentation that gives an overview of the software design.
This documentation shall be in sufficient detail for the design to be inspected for compliance with this
document and shall include at least the following:

— afunctional description of the main program flow (e.g. as a flow diagram or schema) including the
following:

— abrief description of the modules and the functions that they perform;

— th
— th
— th
— th

a desc
specifi

— adesig

8.2.2 Th
available f
comprise af least the following:

e way in which the modules interact;

e overall hierarchy of the program;

e way in which the software interacts with the hardware of the detector;

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

iption of which areas of memory are used for the various purposes (e.g. the program, s
c data, and running data);

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

e manufacturer shall prepare and maintain detailed deSign documentation. This shal
r inspection in a manner that respects the manufacturers' rights for confidentiality. It g

'view of the whole system configuration, includirig all software and hardware componer
"iption of each module of the program, containing at least:

e name of the module;

escription of the tasks performéd;

lescription of the interfaces;ihcluding the type of data transfer, the valid data range and
ecking for valid data.

irce code listings, a§ hard copy or in machine-readable form (e.g. ASCII-code), includi
and local variables;’constants and labels used, and sufficient comment for the program
pcognized;

of any saftware tools used in the design and implementation phase (e.g. CASE-tqg

hisddetailed design documentation can be reviewed at the manufacturers' premises.

ite-

be
hall

the

ga
low

ols,

a) anove
b) adesci
1) th
2) ad
3) ad
ch
c) full so
global
to ber
d) details
compilers).
NOTE '
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Annex A
(normative)

Gas test chamber for CO response threshold value and cross

sensitivity measurements

A1l
for

Hov
me(
acc
doc

A.2
wol
wit
und
the
enc
test
airf]
leas
the

A3
[i.e.

This annex specifies those properties of the gas test chamber that are of primary
making repeatable and reproducible measurements of response threshold values of, fir
Vever, since it is not practical to specify and measure all parameters that .can in
lsurements, the background information in Annex K should be carefully considered and
unt when a gas test chamber is designed and used to make measurements(iif accordanc
Lment.

The gas test chamber shall have a horizontal working section centaining a working v|
king volume is a defined part of the working section where the\air temperature and
iin the required test conditions. Conformance with this requirement shall be regula
er static conditions, by measurements at an adequate numbér of points distributed wit
imaginary boundaries of the working volume. The workihg volume shall be large eno

ed shall be mounted in its normal operating position‘@w'the underside of a flat board align
ow in the working volume. The board shall be of such dimensions that the edge(s) of the b
t 20 mm from any part of the detector. The detector mounting arrangement shall not undu
irflow between the board and the tunnel ceijling.

Means shall be provided for credting nearly laminar airflow at the required
(0,2 +£0,04) m/s or (1,0 = 0,2) m/s] through the working volume. It shall be possible to m

temlperature at the required values and:to increase the temperature at a rate not exceeding 1 §

-10

A4
con

A.5
air
con

°Cto 55 °C.

Means shall be provided for the introduction of the test gas such that a homogg
centration is in the working volume.

The responseCthireshold of CO fire detectors is characterized by the concentratio
measured in-the proximity of the detector, at the moment that it generates an alarm
centration méasurements, S, shall be made in the working volume in the proximity of the

detectors.
uence the
taken into
e with this

4mportance

blume. The
hirflow are
ly verified
hin and on
gh to fully

ose the detector to be tested and the sensing parts of the'measuring equipment. The del]lector to be

ed with the
oard are at
ly obstruct

velocities
aintain the
[/min from

Eneous gas

h of CO in
signal. Gas
letector.

A.6
res

The,sensors shall have a measuring accuracy of at least 1 pl/l or 5 %, whichever is

}

eater. The

orise time of the instrument shall be such that it does not cause a measurement error at fthe highest

ratdofincrease used for tunnel measurements greater than 5 pl/I

A.7 Only one detector shall be mounted in the chamber, unless it has been demonstrated that
measurements made simultaneously on more than one detector are in close agreement with
measurements made by testing detectors individually. In the event of a dispute, the value obtained by
individual testing shall be accepted.
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Annex B
(normative)

Construction of the heat tunnel

B.1 Heat detectors respond when the signal(s) from one or more sensors fulfil(s) certain criteria.

The tempe
relation is

turbulence]
stability ar
evaluated

Many diffe

points shoyild be considered when designing and characterizing a heat tunnel.

B.2 Ther
a non-reciy
the higher
heater and
demand ne
the other hl
in a recircy

B.3 The

rature of the sensor(s) is related to the air temperature surrounding the detector, but
1sually complex and dependent on several factors, such as orientation, mounting, air velo

rate of rise of air temperature, etc. Response times and response temperaturejand t
e the main parameters considered when the fire-detection performance of heat\detectoi
y testing in accordance with this document.

Fent heat-tunnel designs are suitable for the tests specified in this documeént but the follow

e are two basic types of heat tunnels; recirculating and non-recireulating. All else being eq
culating tunnel requires a higher-power heater than a recipculating tunnel, particularly
rates of rise of air temperature. More care is generally needed to ensure that the high-p

cessary to attain the required temperature-versus-time.conditions in the working section|

lating tunnel.

femperature control system shall be able;te’maintain the temperature within +2 K of

0
control system of a non-recirculating tunnel are sufficiertly responsive to the changes in ]L/éat

the
City,
heir
s is

ing

ual,
for
er

On

and, maintaining a constant mass flow with increasing temperature is generally more difficult

the

“ideal ramp” for all of the specified rates of rise of air temperature. Such performance can be achieved in
different wpys e.g.:
— by proportional heating control, where more heating elements are used when generating higher

rates ¢f rise. Improved temperature control can be achieved by powering some of the hea
elements continuously, while controlling others. With this control system the distance betw
the tupnel heater and the detector under test should not be so large that the intrinsic delay in

tempe

by rate
contro

The impor
within the

B.4 For §

Fature-control feedbackleop becomes excessive at an air flow of (0,8 + 0,1) m/s;

-controlled feed-forward heating control, assisted by proportional/integral (PI) feedback. ]
system will permit greater distance between the tunnel heater and the detector under teg

ant point is;that the specified temperature profiles are obtained with the required accu
workingsection.

| non-recirculating tunnel, the anemometer used for air flow control and monitoring

[ing
een
the

[his
t.

acy

may

be placed

n a’section of the tunnel upstream of the heater, where it will be subject to a substant

ally

constant temperature, thereby eliminating any need to temperature compensate its output. A constant
velocity, indicated by an anemometer so positioned, should correlate with a constant mass flow through
the working volume. However, to maintain a constant mass flow at normal atmospheric pressure in
a re-circulating tunnel, it is necessary to increase the air velocity as the air temperature is increased.
Careful consideration should therefore be given to ensuring that there is an appropriate correction for
the temperature coefficient of the anemometer monitoring the air flow. It should not be assumed that an
automatically temperature-compensated anemometer will compensate sufficiently quickly at high rates
of rise of air temperature.

B.5 The air flow created by a fan in the tunnel will be turbulent, and needs to pass through a turbulence-
reducer to create a nearly laminar and uniform air flow in the working volume (see Figures B.1 and B.2).
This may be facilitated by using a filter, honeycomb or both, in line with, and upstream of, the working
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section of the tunnel. Care should be taken to ensure that the air flow from the heater is mixed to a
uniform temperature before entering the turbulence reducer.

B.6

[t is not possible to design a tunnel where uniform temperature and flow conditions prevail in
all parts of the working section. Deviations will exist, especially close to the walls of the tunnel where a
boundary layer of slower and cooler air will normally be observed. The thickness of this boundary layer
and the temperature gradient across it can be reduced by constructing or lining the walls of the tunnel
with a low-thermal-conductivity material.

B.7 _Special attention shall be given to the temperature measuring system in the tunnel. The required

ove
very
ade
min

B wWw N R

Fall time constant of not greater than 2 s in air means that the temperature sensor shg
F small thermal mass. In practice, only the fastest thermocouples and similar small.seng
quate for the measuring system. The effect of heat loss from the sensor via its leads can n

imized by exposing several centimetres of the lead to the air flow.
A
> — 6
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A
working volume turbulence reducer
mounting bodrd output to supply and monitoring equipment

detector(s)under test output control and measuring equipment

PNy O Ul

temperature sensor Air flow.

Figure B.1 — Example of working section of heat tunnel
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B.2 — Example of mounting arrangement for simultaneously testing two detectors
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Annex C
(normative)

Apparatus for dazzling test

C.1 The dazzling apparatus [see Figure C.1 a)] shall be constructed so that it can be inserted in the
wotking section of the smoke tunnel. The apparatus is cube-shaped, with four of the cube-f3ces (ABFE,
AEHD, BFGC and DCGH) closed and lined on the inside with high-gloss aluminium foil. 'Thg other two
opplosing cube faces (ABCD and EFGH) are open to allow for the flow of test aerosol through the device.

C 2| A circular fluorescent lamp [32 W, “warm white”, approximate colour tempetrature: 2(800 K; see
re C.1 b)] with a diameter of approximately 30 cm is mounted on each of.the four closed|surfaces of
the[cube. The lights should not cause turbulence in the tunnel. To obtain a-table light outpuf, the tubes
sholld be aged for 100 h and discarded at 2 000 h.

C.3| The specimen to be tested shall be installed in the centre of the‘upper cube face [see Figure C.1 a)]
so that light can play on it from all directions.

C.4| The electrical connections to the fluorescent lamps shall be such that there can be no interference
with the detection system through electrical signals.

Dimensions in|centimetres

u
vl
o0

1 / 2
E}l O - -
F
=38

A B
=38

Key
1 stream of aerosol

2 fluorescent lamp

Figure C.1 — Dazzling apparatus a) and lamp b)
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(normative)

Apparatus for impact test

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

section hea:
fixed into 4|
that the ha
to allow co

D.2 The
manufactu

mmer can rotate freely about the axis of the fixed shaft. The design of the rigid frame)is’suc
plete rotation of the hammer assembly when the specimen is not present.

fed from aluminium alloy (Al Cu4SiMg as specified in ISO 209), which has'been solution-

precipitatipn-treated. It has a plane-impact face chamfered at (60 * 1) to the long axis of the head.

tubular ste|

D.3 The:s
axis of rotd

el shaft has an outside diameter of (25 * 0,1) mm with a wall thicka€ss of (1,6 + 0,1) mm.

tion of the assembly, the two axes being mutually perpendicular. The central boss is 102

id (striker) with a chamfered impact face, mounted on a tubular steel shaft. The hamme
steel boss, which runs on ball bearings on a fixed steel shaft mounted in a rigid steel frame

triker with overall dimensions of 76 mm (width) x 50 mm (depth) x 94 mn1 (length) an

triker is mounted on the shaft so that its long axis is at a radial distance of 305 mm from

ris
P, SO
h as

d is
and
The

the
mm
nich

in outside [diameter and 200 mm long, and is mounted coaxially~on the fixed steel pivot shaft, wl
is approximately 25 mm in diameter; however the precise diameter of the shaft will depend on
bearings used.

D.4 Diam
outside diameter and 185 mm long. These arms are s¢rewed into the boss so that the length of 150
protrudes.|A steel counter-balance weight is mounted on the arms so that its position can be adjuste
balance th¢ mass of the striker and arms, as in\Eigure D.1. On the end of the central boss is mount

150 mm-djameter aluminium alloy pulley, 12.mm wide, and around this is wound an inextensible cg

with one end fixed to the pulley. The other end of the cable supports the operating weight.

D.5 The

etrically opposite the hammer shaft are two: steel counter-balance arms, each 20 mn

the

N in
mm
d to
bd a
ble,

its

normal fixings. The mounting board’/is adjustable vertically so that the upper half of the impact fad

the hammsd

Figid frame also supportS_the mounting board on which the specimen is mounted by

r will strike the specimen when the hammer is moving horizontally, as shown in Figure D{1.

D.6 To operate the apparatus, the position of the mounting board with the specimen is first adjuste

shown in Fj
then balan

gure D.1 and¢the mounting board is then secured rigidly to the frame. The hammer assemb)
fed carefdlly by adjustment of the counter-balance weight with the operating weight remo

The hammler arm:is then drawn back to the horizontal position ready for release and the opera

weight is 1

einstated. On release of the assembly, the operating weight will spin the hammer and

through an

dngle of 3m/2 rad to strike the specimen. The mass, in kilograms, of the operating weigh

d as
ly is
red.
fing
hIrm
tto

produce th

e required mmpact energy or 1,5 ] equals U,5006/(5Ttr) Kg, where r1s the elffective radius oI

pulley, in metres. This equals approximately 0,55 kg for a pulley radius of 75 mm.

the

D.7 As this part of ISO 7240 requires a hammer velocity at impact of (1,5 + 0,13) m/s, the mass of the
hammer head will need to be reduced by drilling the back face sufficiently to obtain this velocity. It is
estimated that a head of mass of about 0,79 kg will be required to obtain the specified velocity, but this
will have to be determined by trial and error.
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Dimensions in millimetres
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a \‘L 4 270°
o 7 |
L
8 +110
9
I
38
Key
1 | mounting board
2 |detector
3 |striker
4 | striker shaft
5 |boss
6 |pulley
7 | ball bearings
8 | counter-balance arms
9 | opérating weight
10 counter-balance weight
a  Angle of movement.
NOTE The dimensions shown are for guidance, apart from those relating to the hammer head.

Figure D.1 — Impact apparatus
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Annex E
(normative)

Fire test room

The specimens to be tested, the measuring ionization chamber (MIC), the temperature probe, the CO

monitor a ditbhamancuring nart of+ba cheryratinn maatarchall Al bhalacatad uathin thao voliiaa (‘]ﬂnwn
e—te-hRe e-0B5ctHatt e e te - Shar—arrBetreoeate e wWittiHh—tte-vertHnie-5Sh

T TS POt ¢ OT oIt

in Figures E.1 and E.2. Details of the smoke measuring instruments are contained within ISO 7240s}.

The specimens, the MIC, the CO monitor and the mechanical parts of the obscuration meter;shall be
at least 10p mm apart, measured to the nearest edges. The centreline of the beam of the ‘obscurafion

meter shall| be at least 35 mm below the ceiling.

Dimensions in mdtres

Key

1 specimehsand measuring instruments (see Figure E.2)

2 position of test fire

Figure E.1 — Plan view of fire test room and position of specimens and monitoring instruments
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Dimensions in centimetres

1

15

20 60°

Key
1 ¢eiling

Figure E.2 — Mounting position for instruments and specimens
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F.1 Fue

27:2018(E)

Annex F
(normative)

Smouldering (pyrolysis) wood fire (TF2)

Approxima
dimension

F.2 Hot

The hotpla
distance o
groove 4 1

The tempe

from the eglge of the hotplate, and secured to provide a good thermal eontact.

F3 Arrangement

The sticks
with the st

in Figure [,

F.4 Heating rate

The hotpl
approxima

F.5 Endof-test condition

The end-of

mg=2

t > 84(

tely 10 dried beechwood sticks (moisture content approximately 5 %), each stiek hay
5 of 75 mm x 25 mm x 20 mm.

plate

te shall have a 220 mm diameter grooved surface with eight coneentric grooves wit
3 mm between grooves. Each groove shall be 2 mm deep and 5cmm wide, with the o
m from the edge. The hotplate shall have a rating of approximately 2 kW.

rature of the hot plate shall be measured by a sensor attached to the fifth groove, cour

shall be arranged radially on the grooved hotplate surface, with the 20-mm side in con
irface such that the temperature probe lies between the sticks and is not covered, as sh
1.

hte shall be powered such. that its temperature rises from ambient to 600 °(
tely 11 min.

Ltest conditionftshall be when:
dB/m;

S;

S>10

tl/1L; or

ring

h a
Iter

ted

act
wn

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

F.6 Test validity criteria

No flaming shall occur before the end-of-test condition has been reached. The development of the fire
shall be such that the curves of m against y, and m against time, ¢, and S against time, ¢, fall within the
limits shown in Figures F.2, F.3 and E4, respectively. Thatis, 1,23 <y < 2,05 and 570 < t < 840 at the end-
of-test condition mg = 2 dB/m.

If the end of test condition, mg = 2 dB/m is reached before all the specimen have responded, then the

testis only

44

considered valid if S > 45 ul/1.
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Key
1 grooved hotplate
2 femperature sensor

3 ooden sticks

Figure F.1 — Arrangement of sticks on hotplate

Yk
(dB/m)

2,0

0,6

Key
Y m-value

X y-value

Figure F.2 — Limits for m against y, Fire TF2
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Y)
(dB/m)

2,0

0,05
Key
Y m-value
X time,t
Figure F.3 — Limits for m against time, ¢, Fire TF2
YA
(n1/1)
100
45
5 |
>
150 400 840 (s)X
Key
Y S-value
X time,t
Figure F.4 — Limits for S against time ¢, Fire TF2
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Glowing smouldering cotton fire (TF3)

e

Apq

roximately 90 pieces of braided cotton wick, each of length approximately 80 ¢m an

approximately 3 g. The wicks shall be free from any protective coating and shall be washed 3

nec

G.2

Thd
1m

pssary.
Arrangement

above a non-combustible plate as shown in Figure G.1.

1 000

Dimensions in

l weighing
ind dried if

wicks shall be fastened to a ring approximately 10 cm in diametér;and suspended approximately

millimetres

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

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

G.4 End-of-test condition

The end-of-test condition shall be when:

— mg=2dB/m;

— t>75(0s;
— S§>15Q pl/l; or

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

G.5 Testvalidity criteria

The development of the fire shall be such that the curves of m against y, and magainst time, ¢, fall within
limits shown in Figures G.2, G.3 and G4, respectively. That is, at the end-ofstest condition mg = 2 d§/m,
3,2<y<5,B3 and 280 < t < 750.

If the end ¢f test condition, yg = 6 is reached before all the specimens have responded, then the te$t is
only considered valid if S > 150 pl/L.

YA
(dB/m)

2,0

0,1

Key
Y m-value
X y-value

Figure G.2 — Limits for m against y, Fire TF3
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