INTERNATIONAL ISO
STANDARD 7240-5

Third edition
2018-05

Fire detection and fire alarm
systems —

Part 5:
Point type heat detectors

Systemes de détection et d‘alarme incendie —

Partie 5: Détecteurs de-chaleur ponctuels

Reference number
ISO 7240-5:2018(E)

©1S0 2018



https://standardsiso.com/api/?name=f838375daf8ce4b1ac2cd018b14f8de1

ISO 7240-5:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=f838375daf8ce4b1ac2cd018b14f8de1

ISO 7240-5:2018(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 vi
TN O@UICEION. ... vii
1 S0P ... 1
2 NOIIMATIVE FEERTEIICES .........cccooii et 1
3 Terms and definitions
4 General requirements
4.1 (000 500 £ 3 Lol @ 4
4.2 Classification
4.3 Position of heat sensitive elemMents ...y
4.4 Individual alarm indiCation. ...
4.5 Connection of ancillary devices
4.6 Monitoring of detachable detectors.........ef b
4.7 Manufacturer's adjuSTIMENTS ... e
4.8  On-site adjustment of response behaviour-......
4.9 Requirements for software controlled detectors.
4.9.1  General... e
49.2  Software design
49.3  The storage of programs and data..... 2. e
5 TE@STES ...t
51 GeNETal. .o
5.1.1  Atmospheric conditions for tests
5.1.2  Operating conditions for tests.......
5.1.3  Mounting arrangements; ...
5.104  TOLEIANCES ..ottt
5.1.5 Measurement Of TESPONSE LM ...
5.1.6  Provision for tests
5.1.7  TeSt SCREAUIE . 52 oo
5.2 Directional dePendENCE ...
52.1 Object. . .Sov ..
5.2.2  Testprocedure..
5.2.3 Requiréments....
5.3 Static response temperature....
5.3.1 cObject .
5.3.2 ) TTESE PIOCEAULIE......ooccee oo
5.3 REQUITEIMEITS ..o
5.4 Response times from typical application temperature...
541 ODJECT e
5.4.2  Testprocedure........
5.4.3  Requirements ...
5.5 Response times from 25 Co
70 00 S ] o ot OO
5.5.2 TESE PIOCEAUIE ....ooceeer e
5.5.3  Requirements
5.6  Response times from high ambient temperature (Dry heat operational)
50,1 ODJCT
5.6.2  Test procedure..
5.6.3  Requirements
5.7  Variation in SUPPLY PATAIMETET'S ...t 11
570 ODJECE R e
5.7.2  Test procedure..
5.7.3  REQUITEINEIILS .o
5.8 REDTOAUCTDILIEY ...

© 1S0 2018 - All rights reserved iii


https://standardsiso.com/api/?name=f838375daf8ce4b1ac2cd018b14f8de1

ISO 7240-5:2018(E)

5.8.1  Object..o
5.8.2  Test procedure
5.8.3  Requirements....
5.9 COLA (OPEIATIONALY -
51001 OB CT
5.9.2  Test procedure
5.9.3  REQUITEIIIEIIES ..o
5.10 DIV REAt (EBNAUIAINCE) ..o
5.10.1 Object...correnn
5.10.2 Test procedure
510.3 ReQUIT@MENTS oo
5.11
5.12
5.12.2 Test procedure
5.12.3 Requirements ...
5.13[ Sulphur dioxide SO corrosion (endurance) K\
o0 1 70 0] ) 1Yt L 0 M .. 16
5.13.2 Test procedure®<( ................................................................ .16
5.13.3 Requirements.....
5.14 Shock (operational)...
5.14.1 Object..cco
5.14.2 Test procedure
5.14.3 Requirements.....
5.15] Impact (operational)..........ns .
5.15.1  ODbjJecCt .
5.15.2 Test procedure
5.15.3 Requirements............., Ne~
5.16] Vibration, sinusoidal, (operatbﬁ@ﬁ-} ..............................................................................................................................
5.16.1 Object. ..o B A
5.16.2 Test procedure..@
5.16.3 Requirements(y:..
5.17| Vibration, sinusoidal(gndurance) ..............
5.17.1 Object... .t .............................................
5.17.2 Test CLULTI ..o
5.17.3  REQUITBITIEIITS ..o
5.18| Electrom ic Compatibility (EMC), Immunity tests (operational)
5.18.1 £ PTOCEAUTE ..o
5.18. equirements.......
519 T r suffix S detectors
6&1 00 ] ') =T o OO OSSOSO
C@ 19.2 Test procedure
5.19.3  REQUITEIMENTS ....oooooiioiieieiiieiisessssissessssesessssessssssse s ssssss s
5.20 Additional test for suffix R detector
52001 ODJECE e
5.20.2  TESE PIOCEAUTE ......oooioeieeeeeeeeeeeeeeee ettt
5.20.3  REQUITEINEIIES ..o
T@STT@POTE ... 24
7 IVTATKITIE ..

Hardware documentation
8.2 Yo An Tzl Ie (o Tea00s 6 L= 01 5= 6 Lo s USSR

Annex A (normative) Heat tunnel for response time and response temperature measurements..27

iv © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=f838375daf8ce4b1ac2cd018b14f8de1

ISO 7240-5:2018(E)

Annex B (informative) Information concerning the construction of the heat tunnel ... 28
Annex C (informative) Derivation of upper and lower limits of response times...............ccee 31
Annex D (informative) Apparatus for impact TSt . ... 34

© ISO 2018 - All rights reserved v


https://standardsiso.com/api/?name=f838375daf8ce4b1ac2cd018b14f8de1

ISO 7240-5:2018(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

A fire detection and 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 heat detectors under such conditions.

The performance of heat detectors is assessed from the results obtained in specific tests. This document
is not intended to place any other restrictions on the design and construction of such detectors.
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Fire detection and fire alarm systems —

Part 5:

Po

int type heat detectors

1 pcope

This| document specifies the requirements, test methods and performance criteria for'poimnt type heat

detefctors for use in fire detection and fire alarm systems for buildings (see ISO 7240-1).

For
can
risk
2

The
cons
und{

ISO
ISO
IEC
IEC
[EC
[EC
[EC

[EC
(12 4

IEC
connl

[EC

ther types of heat detector, or for detectors intended for use in other envirgrments, thi
be used for guidance only. Heat detectors with special characteristicsyand developed
are not covered by this document.

Normative references

titutes requirements of this document. For dated references, only the edition cited

P09, Aluminium and aluminium alloys — Chemical.€omposition

[ 240-1, Fire detection and alarm systems — Rai't 1: General and definitions

b0068-1, Environmental testing — Part.I¢ General and guidance

b0068-2-1, Environmental testing <<'Part 2-1: Tests. Tests A: Cold

b0068-2-2, Environmental testing — Part 2-2: Tests. Tests B: Dry heat

b0068-2-6, Environmental\testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
b0068-2-27, Environmental testing — Part 2-27: Tests. Test Ea and guidance: Shock

60068-2-30, Environmental testing — Part 2-30: Tests. Test Db and guidance: Damp
12-hour cycle)

b0068-2-425 Environmental testing — Part 2-42: Tests —Test Kc: Sulphur dioxide test for ¢
ections.

b0068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady stat

s document
for specific

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

hpplies. For

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

heat, cyclic

ontacts and

N

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

3 Terms and definitions

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

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

[EC Electropedia: available at https://www.electropedia.org/

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

© ISO 2018 - All rights reserved


https://www.electropedia.org/
https://www.iso.org/obp
https://standardsiso.com/api/?name=f838375daf8ce4b1ac2cd018b14f8de1

ISO 7240-5:2018(E)

3.1

typical application temperature
temperature that an installed detector may be expected to experience for long periods of time in the
absence of a fire condition

Note 1 to entry: This temperature is deemed to be 29 °C below the minimum static response temperature,

according to

3.2

the class marked on the detector, as specified in Table 1.

maximum application temperature
maximum temperature that an installed detector may be expected to experience, even for short periods

of time, in t

1 N e
IT dDSCTIICT Ul 4 11T T CUIIUILIUIT

Note 1 to emtry: This temperature is deemed to be 4 °C below the minimum static response temperature,

according to

the class marked on the detector, as specified in Table 1.

3.3
static resppnse temperature
temperaturge at which the detector would produce an alarm signal if subjected to a vanishingly small
rate of rise pf temperature
Note 1 to enfry: Rates of rise of temperature of approximately 0,2 K/min are normally found to be suitable for
measuring this, however lower rates may be required in some instances (see 5{3).
4 General requirements
4.1 Compliance
In order to ¢omply with this document the detector shall'meet the requirements of:
a) Clause #, which shall be verified by visual inspeétion or engineering assessment, shall be tested as
describled in Clause 5 and shall meet the requirements of the tests.
b) Clauseq7 and 8, which shall be verified by visual inspection.
4.2 (Clasgification
4.2.1 Detgctors shall conforntto-one or more of the following classes: A1, A2, B, C, D, E, F or G according
to the requifements of the testsspecified in Clause 5 (see Table 1).
Table 1 — Detector classification temperatures
Detector Typical Maximum Minimum Maximum
class application application static response static response
temperature temperature temperature temperature
°C °C °C °C
Al 25 50 54 65
A2 25 50 54 70
B 40 65 69 85
C 55 80 84 100
D 70 95 99 115
E 85 110 114 130
F 100 125 129 145
G 115 140 144 160
2 © ISO 2018 - All rights reserved
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4.2.2 Manufacturers may optionally give additional information concerning the type of response
exhibited by the detector, by adding the suffix S or R to the above classes. Detectors, which are marked
with the letter S or R as a suffix to the class marking, shall be tested in accordance with the applicable
test, specified in Clause 6, and shall meet the requirements of that test, in addition to the tests of Clause 5.

NOTE Detectors, with a suffix S to their class, do not respond below the minimum static response
temperature, applicable to their classification (see Table 1), even at high rates of rise of air temperature.
Detectors with a suffix R to their class, incorporate a rate-of-rise characteristic, which meets the response time
requirements (see Table 4) for high rates of rise of air temperature even when starting at air temperatures
substantially below the typical application temperature.

4.3 | Position of heat sensitive elements

Eachl detector shall be constructed such that at least part of its heat sensitive elemer]t(s), except
elenents with auxiliary functions (e.g. characteristic correctors), shall be 215 mm-from the mounting
surface of the detector.

4.4 | Individual alarm indication

4.4.1 Class Al, A2, B, C or D detectors shall be provided with an integral red visual indicatpr, by which
the jndividual detector which released an alarm, may be identified;”until the alarm conditjon is reset.
Whdre other conditions of the detector may be visually indicated; they shall be clearly distinguishable
fron] the alarm indication, except when the detector is switched into a service mode.

4.4.2 For detachable detectors, the indicator may be jntegral with the base or the detectoi head. Class
E, Flor G detectors shall be provided with either an‘integral red indicator, or with anothef means for
locally indicating the alarm status of the detector.

1]

NOTE The alarm condition is reset manually at'the control and indicating equipment (See ISO 7[240-2).

4.4.3 The visual indicator shall be visible from a distance of 6 m in an ambient light intgnsity up to
500 [x at an angle of up to

a) p°from the axis of the deteetor in any direction, and

b) @5° from the axis of the'detector in at least one direction.

4.5 | Connection of ancillary devices

Whdre the deteCtor provides for connections to ancillary devices (e.g. remote indicatprs, control
relays), open;-or short-circuit failures of these connections shall not prevent the correct gperation of
the dletector:

4.6 | Monitoring of detachable detectors

For detachable detectors, a means shall be provided for a remote monitoring system (e.g. the control
and indicating equipment) to detect the removal of the head from the base, in order to give a fault signal.

4.7 Manufacturer's adjustments

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

© ISO 2018 - All rights reserved 3
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4.8 On-site adjustment of response behaviour

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

a)

for each setting, at which the manufacturer claims compliance with this document, he shall declare

a corresponding class, and for each such setting the detector shall comply with the requirements
of this document for the corresponding class, and access to the adjustment means shall only be
possible by the use of a code or special tool or by removing the detector from its base or mounting;

b)

any setting(s), at which the manufacturer does not claim compliance with this document, shall only

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

or in tl
documyg

NOTE T

4.9 Requ

AN I N PR R NILY R | P L) J 41 N 4 ] 4 1 gl
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ent.

hese adjustments can be carried out at the detector or at the control and indicating equipment.

irements for software controlled detectors

49.1 Ge

-[eral
For detectofs which rely on software control in order to fulfil the requirements of this document

requiremen

4.9.2 Sof

In order to
shall apply

a)
b)

the soff

the des
data to
c) the soft

4.9.3 The

ts of 4.9.2 and 4.9.3 shall be met.

fware design

ensure the reliability of the detector, the following requirements for software dg

ware shall have a modular structure;

gn of the interfaces for manually and attomatically generated data shall not permit iny
cause error in the program operation;

ware shall be designed to avoid'the occurrence of deadlock of the programme flow.

b storage of programs and data

4.9.3.1 The program necessary to comply with this document and any pre-set data, suc

manufactur

this prograim and data shallyonly be possible by the use of some special tool or code and shall n¢

possible du

4.9.3.2 Si
external poy
loss of powg¢

"ing normal eperation of the detector.

fe-specific data shall be held in memory which will retain data for at least 2 weeks wit]
verdotthe detector, unless provision is made for the automatic renewal of such data, follo}
;- Within 1 hour of power being restored.

the

, the

sign

ralid

N as

er's settings, shallibe held in non-volatile memory. Writing to areas of memory containing

t be

hout
ving

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 test specimen has
been allowed to stabilize in the standard atmospheric conditions for testing as described in IEC 60068-

1 as follows

a)

4

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

NOTE If variations in these parameters have a significant effect on a measurement, then such variations can
be kept to a minimum during a series of measurements carried out as part of one test on one specimen.

5.1.2 Operating conditions for tests

If a test method requires a specimen to be operational, then the specimen shall be connected to suitable
supply and monltormg equlpment w1th characteristics as requlred by the manufacturer s data. Unless
shall be set

spe ified range. If a test procedure requires a specimen to be monitored to detect any alarm or fault
hls, then connections shall be made to any necessary ancillary devices (e.gxthrough wiring to an

The details of the supply and monitoring equipment and the alarm/cxiteria used can be given in the

The | specimen shall be mounted by its normal means<gf“attachment in accordancg with the
facturer's instructions. If these instructions describeinore than one method of mountjng then the

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

5.1.4.2 Ifa specific tolerance or deviation limit is not specified in a requirement or test pro¢edure, then
a deyiation limit of +5 % shall be applied.

5.1.5 Measurement of response time

5.1.5.1 The specimen;for which the response time is to be measured, shall be mounted in afheat tunnel
as described in 5.X3)and Annex A. It shall be connected to suitable supply and monitoring equipment
in a¢cordance witlr5.1.2. The orientation of the specimen, relative to the direction of airflpw, shall be
that{which gavelthe maximum response time in the directional dependence test 5.2, unless otherwise
spedified.

5.1.5.20 Before the measurement, the temperature of the air stream and the specimgn shall be
stabilized to the temperature specified in the applicable test procedure. The measurement is then made
by increasing the air temperature, in the heat tunnel, linearly with respect to time, at the rate of rise
specified in the applicable test procedure until the supply and monitoring equipment indicates an alarm
or until the upper limit of response time for the test is exceeded. During the measurement the air flow
shall be maintained at a constant mass flow, equivalent to (0,8 + 0,1) m/s at 25 °C, and the air temperature
shall be controlled to within +2 K of the nominal temperature required at any time during the test (see
Annex A). The response time is the time interval between the start of the temperature increase and the
indication of an alarm from the supply and monitoring equipment.

NOTE1 Linear extrapolation of the stabilized and the increasing temperature against time lines can be used
to establish the effective start time of the temperature increase.

NOTE 2  Care can be taken not to subject detectors to a damaging thermal shock when transferring them to
and from a stabilization or alarm temperature.

© IS0 2018 - All rights reserved 5
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NOTE3 D

etails and information concerning the design of the heat tunnel are given in Annexes A and B.

5.1.6 Provision for tests

5.1.6.1 The following shall be provided for testing compliance with this document:

a) Forresettable detectors: 15 detectors.
For non-resettable detectors: 62 detectors.
For non-resettable suffix S detectors: 63 detectors.
For nor-resettable suffix R detectors: 68 detectors.
b) The data required in 8.
5.1.6.2 The specimens submitted shall be deemed representative of the manufacturer's nopmal
production with regard to their construction and calibration.
5.1.7 Tesft schedule
5.1.7.1 Rg¢settable specimens shall be arbitrarily numbered 1 to 150y the testing organization| and
tested according to the test schedule in Table 2.
For detectofs with provision for on-site adjustment of their class;
a) testsinjaccordance with 5.3,5.4, 5.5, 5.6, 5.8, 5.19 and 5220 shall be applied for each applicable dlass;
b) the tesfin accordance with 5.10 shall be applied for‘the class with the highest temperature ratjng;
c) all othdr tests shall be applied for at least one ‘cla’ss.
5.1.7.2 N¢n-resettable specimens shall be@rbitrarily numbered 1 to 62, 1 to 63, or 1 to 68 accordipg to
class, by thd testing organization and tested according to the test schedule in Table 3.
Table 2 -~ Test schedule for resettable detectors
Specimen number(s)
Test Clause Rate of rise of air temperature (K/min)
<0,2 1 3 5 10 20 30 |Plunge
Directional fependence 5.2 1
Static respohse temperature 5.3 1,2
Responge timesrom typical 54 1,2 12 1,2 12 1,2 12
application feniperature
Response times from 25 °C 5.5 1 1
Response times from high ambient
5.6 1 1
temperature
Variation in supply parameters 5.7 1,2 1,2
Reproducﬂ?lhty (response times 5.8 310 15 3t0 15
before environmental tests)
Cold (operational) 59 3 3
a  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 can be substituted by a simple check that
the specimen is still capable of raising an alarm, 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 may not be possible to identify which test exposure caused the
failure.
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Table 2 (continued)

Specimen number(s)
Test Clause Rate of rise of air temperature (K/min)
<0,2 1 3 5 10 20 30 |Plunge

Dry heat (endurance) 5.10 4 4
Damp heat, cyclic (operational) 511 5 5
Damp heat, steady state (endurance) 5.12 6 6
Sulphur dioxide SO (endurance) 5.13 7 7
Sho¢kfoperatiomnat) 5% 8 8
Imphct (operational) 5.15 9 9
Vibrjation, sinusoidal (operational) 5.16 10 10
Vibrfation, sinusoidal (endurance) 5.17 10 10
Eledtrostatic discharge (operational) 5.18 11a 11a
I(Roa;)de Ie'lattei(:)relllci)ctromagnetic fields 518 12a 12a
clectromagnetic fields operational) | 518 138 132
Fasttransient burst (operational) 5.18 14a 14a
T e
Addjtional test for suffix S detectors 5.19 1
Addjtional test for suffix R detectors 5.20 1,2 1,2 1,2

a n the interests of test economy, it is permitted to use-the same specimen for more than one EMC test| In that case,
integymediate functional test(s) on the specimen(s) used\for more than one test can be substituted by a simple check that
the dpecimen is still capable of raising an alarm, and-the full functional test conducted at the end of the seqyence of tests.
Howgver it should be noted that in the event of a fdilure, it may not be possible to identify which test exposufe caused the
failufe.

Table 3 — Test schedule for non-resettable detectors

Specimen number(s)
Test Clause Rate of rise of air temperature (K/min)
<0,2 1 3 5 10 20 30 | Plunge
Dirgctional dependence 5.2 1to8
Statjc response température 53 9,10
Eiipt(;ﬁg;irg}cisrimm typicalapplica- 5.4 11,12 13,14 | 15,16 | 17,18 | 19,20 | 21,22
Response times from 25 °C 5.5 23 24
Resll)onse times from high ambient s ac g
temperature -
Variation in supply parameters 5.7 27,28 29,30
e 1.9 53,3
Cold (operational) 59 35 36
Dry heat (endurance) 5.10 37 38
Damp heat, cyclic (operational) A1 39 40
Damp heat, steady state (endurance) 5.12 41 42

a  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 can 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 may not be possible
to identify which test exposure caused the failure.
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Table 3 (continued)

Specimen number(s)
Test Clause Rate of rise of air temperature (K/min)

<0,2 1 3 5 10 20 30 |Plunge
Sulphur dioxide SO (endurance) 5.13 43 44
Shock (operational) 5.14 45 46
Impact (operational) 5.15 47 48
Vibration, sinusoidal (operational) 5.16 49 50
Vibration, sifmusoidat{emdurarnce) 517 5t 52
Electrostatif discharge (operational) 5.18 53a 54a
Radlate'd el¢ctromagnetic fields 518 55a 56a
(operational) -
Conducted g 1st.urt_)ances mduc.ed by 518 57a 584
electromagetic fields (operational) I
Fast transiept burst (operational) 5.18 59a 602
Slc_)w high emergy voltage surge (oper- 518 61a 624
ational) =
Additional tpst for suffix S detectors 5.19 q3
Additional tpst for suffix R detectors 5.20 63,64 | 65,66 | 67,68
a  In the inferests of test economy, it is permitted to use the same specimen for more than one EMC test. In that fase,
intermediate|functional test(s) on the specimen(s) used for more than one test can be deleted, and the full functiona] test
conducted atfthe end of the sequence of tests. However it should be noted that in the event of a failure, it may not be posfsible
to identify which test exposure caused the failure.

5.2 Direq

52.1 Obj

To confirm
around the

5.2.2 Tesft procedure

The specim
such tests g
tests so thg
stabilized t
the specimg
the maximy

g
L

tional dependence

ect

that the response time of the detector is not unduly dependent on the direction of air
detector.

e (s) shall be testedas described in 5.1.5 at arate of rise of air temperature of 10 K/min. }
hall be made, the’specimen being rotated about a vertical axis by 45° between succe;

b the typicalapplication temperature specified in Table 1 according to the class marke
n. The résponse time at the eight orientations shall be recorded. The orientations at w
m and-minimum response times were measured, shall be noted.

5.2.3 Reqd

a s
UIICIIITIILS

b
L

flow

ight
sive

t tests are made with eight different orientations. Before each test the specimen shall be

d on
hich

5.2.3.1 C(lass A1 detectors shall respond between 1 min 0 s and 4 min 20 s at all eight orientations.

5.2.3.2 C(lasses A2, B, C, D, E, F and G detectors shall respond between 2 min 0 s and 5 min 30 s at all
eight orientations.

5.3 Static response temperature

53.1 Obj

ect

To confirm the ability of a detector to respond correctly to a slow rate of rise of air temperature.
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5.3.2 Test procedure

5:2018(E)

The specimens shall be tested as described in 5.1.5 at a rate of rise of air temperature of 1 K/min until
the applicable maximum application temperature is reached as specified in Table 1 according to the
class marked on the specimen. Thereafter the test shall be continued at a maximum rate of rise of air
temperature of 0,2 K/min. One specimen shall be tested at the orientation which gave the maximum

response time, and the other at the orientation which gave the minimum response time

in test 5.2.

Before each test the specimen shall be stabilized to the typical application temperature specified
in Table 1 according to the class marked on the specimen. The temperature at which the specimens

respond shall be recorded.

5.3. Requirements

The fesponse temperatures of the detectors tested shall lie between the minimum and'max
response temperatures, shown in Table 1, according to the class of the detector.

5.4 | Response times from typical application temperature

5.4. Object

To donfirm the ability of the detector stabilized at its typical application temperature
corrgctly over a range of rates of rise of air temperature.

5.4. Test procedure

The |specimens shall be tested as described in 5.1.5at\rates of rise of air temperature of 1
and B0 K/min. One specimen shall be tested at theorientation which gave the maximum reg
and [the other at the orientation which gave théZminimum response time in test 5.2. Befo
the $pecimen shall be stabilized to the typicalfapplication temperature specified in Table

to the class marked on the specimen. The résponse time for each rate of rise of air temperat
recorded for each specimen.

5.4.3 Requirements

The fresponse times of the detectors shall lie between the lower and upper response time lim
in Tdble 4 for the appropriate-detector class.

mum static

to respond

3,5, 10, 20
ponse time,
re each test
1 according
ure shall be

ts specified

Table 4 — Response time limits

Rate-of rise Class Al ClassA2,B,C,D,E,F&G
of air detectors detectors
temperature
Lower limit of | Upper limit of | Lower limit of | Upper limit of
response time |response time | response time | response time
K/min min 3 min s min 3 min 3
1 29 00 40 20 29 00 46 00
3 7 13 13 40 7 13 16 00
5 4 09 8 20 4 09 10 00
10 1 00 4 20 2 00 5 30
20 30 2 20 1 00 3 13
30 20 1 40 40 2 25
NOTE Information concerning the derivation of the limits given in Table 4 is given in Annex C.
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5.5 Resp
NOTE
5.5.1 Obj

onse times from 25 °C

This test is not applicable to class A1 or A2 detectors.

ect

To confirm that detectors in a class with a typical application temperature above 25 °C (see Table 1) do
not exhibit an abnormally fast response to normal increases in temperature. Therefore this test is not
applicable to class A1 or A2 detectors.

5.5.2 Te

prnrpdnrp

The specimen(s) shall be tested as described in 5.1.5 at rates of rise of air temperature of 3 K/min
'he specimen shall be tested at the orientation which gave the minimum respgnse tinme in

20 K/min. 1
test 5.2. Bef
shall be rec

5.5.3 Rec

The respon
1 min 0 s.

ore each test the specimen shall be stabilized to 25 °C. The response times of'thé speci
brded.

juirements

ce time at 3 K/min shall exceed 7 min 13 s, and the response time“at 20 K/min shall ex

5.6 Response times from high ambient temperature (Dry‘heat operational)

5.6.1 Object

To demonsitrate the ability of the detector to functieh correctly at high ambient temperat
appropriatg to the anticipated service temperatures.

5.6.2 Te:[procedure

The specimlens shall be tested as describedin+5.1.5 at rates of rise of air temperature of 3 K/min|
20 K/min. The specimen shall be tested at the orientation which gave the maximum response
in test 5.2.| Before each test the specimen shall be stabilized for 2 h at the maximum applic3

temperatur
temperatur
shall be rec

5.6.3 Red

5.6.3.1 N
the stabilizd

e specified in Table 1 aceording to the class marked on the specimen. The rate of rise ¢
e up to the stabilization téemperature shall be <1 K/min. The response times of the speci
brded.

Juirements

p alarm Or fault signals shall be given during the period that the temperature is increasij
tion temperature or during the stabilization period.

5-6-3-2 D\/tc\,tU

and

men

ceed

ures

and
time
ition
f air
men

ng to

by 211

ime

e rackaond—a rding hoie cloce baotiaoaan tbh o lotazar o d o s oo oo
TS—STralr 1T CSPOTIa,atCoTOTITStO—tIICIT Cras S, ot Ty eI trrC1ow T arnrt o pptT 1 CSpPOTIST

limits specified in Table 5.

Table 5 — Response time limits from maximum application temperature

Detector class

Lower limit of response time at air
temperature rise of:

Upper limit of response time at air
temperature rise of:

3 K/min 20 K/min 3 K/min 20 K/min

min S min S min S min S
Al 1 20 0 12 13 40 2 20
All others 1 20 0 12 16 00 3 13

10
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5.7 Variation in supply parameters

5.7.1 Object

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

5.7.2 Test procedure

The spec1men(s) shall be tested as described in 5 1.5 at rates of rlse of air temperature of 3 K/min and
£ 2 uppser and lower
limits of the supply parameters (e. g voltage) range specified by the manufacturer Before'each test the
spedimen shall be stabilized to the typical application temperature specified in Table. T according to
the ¢lass marked on the specimen. The response times for both rates of rise of air temperature at each
supply parameter limit shall be recorded.

NOTE For collective (conventional) detectors the supply parameter is the dc vgltage applied to [the detector.
For dther types of detector (e.g. analogue addressable) signal levels and timing may need to be cpnsidered. If
necepsary the manufacturer may be requested to provide a suitable supply.equipment to alloy the supply
parameters to be changed as required.

5.7.3 Requirements

The Fesponse times of the detectors shall lie between the lower and upper response time limjts specified
in Tdble 4 for the appropriate detector class.

5.8 | Reproducibility

5.8.1 Object

To show that the response times of the'specimens are within the required limits, and, fof resettable
detefctors, to establish response time-base data for comparison with the response times megdsured after
the ¢nvironmental tests.

5.8.2 Test procedure

The [response time of the specimens shall be measured as described in 5.1.5 at rates of rise of air
temperature of 3 K/minw'and 20 K/min in the orientation which gave the maximum regponse time
as dptermined by test’5.2. Before each measurement the specimen shall be stabilized to|the typical
appljcation tempékature specified in Table 1 according to the class marked on the specimen].

5.8.3 Regquirements

The Fesponse times of the detectors shall lie between the lower and upper response time limjts specified

ln T Lla 4 fortha ananeangiabn dotnctas clocc
aAauvIic 11U CIIC ulJlJl \.Il.IA TUOTU VU TU T TUT CIU O I,

5.9 Cold (operational)

5.9.1 Object

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

t procedure

5.9.2.1 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-1, Test Ab, and as described below.

5.9.2.2 State of the specimen(s) during conditioning

The specimen(s) shall be mounted as described in 5.1.3 and shall be connected to supply and monitoring
equipment as described in 5.1.2.

59.23 C
The followi
Temper

Duratid

NOTE T
conditioning

59.24 M

The specim

5.9.2.,5 Fi

The respon|
temperatur
5.2. Before

specified in

5.9.3 Rec

59.3.1 N
or during th

5.9.3.2 Fa
a) theres

compal
b) the res

bnditioning

hg conditioning shall be applied:
ature: (=10 £ 3) °C

n: 16 h

temperature.

easurements during conditioning

ens shall be monitored during the conditioning period\to detect any alarm or fault sign

nal measurements

se time of the specimen(s) shall be measufed as described in 5.1.5 at rates of rise g
e of 3 K/min and 20 K/min in the orientation which gave the maximum response time in
each measurement the specimen shall*be stabilized to the typical application temperg
Table 1 according to the class marked on the specimen.

Juirements

p alarm or fault signals shall be given during the transition to the conditioning temperd
e period at the condifioning temperature.

r resettable deteectors:

ponse time'at3 K/min shall not be less than 7 min 13 s and any change in the response
ed with:the time obtained in the equivalent test 5.8 shall not exceed 2 min 40 s.

borise'time at 20 K/min shall not be less than 30 s for class Al detectors, 1 min 0 s fq

other c

bst Ab specifies rates of change of temperature of <1 K/min for the ¢ransitions to and from the

h]s.

f air
test
ture

ture

time

r all

asses, and any change in response time compared with the time obtained in the equiv:

hlent

test 5.8

shall not exceed 30 s.

5.9.3.3 For non-resettable detectors, the response times shall lie between the lower and upper
response time limits specified in Table 4 for the appropriate detector class.

5.10 Dry heat (endurance)

5.10.1 Obj

ect

To demonstrate the ability of the detector to withstand a high ambient temperature appropriate to its
class. This test is not applicable to class A1, A2 and B detectors.

12
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5.10.2 Test procedure

5.10.2.1 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-2 Test Ba or Bb, and as
indicated below.

5.10.2.2 State of the specimen during conditioning

The specimen(s) shall not be supplied with power during conditioning.

5.10.2.3 Conditioning

The ppplicable conditioning temperature specified in Table 6 shall be applied for 21 d.

Table 6 — Dry heat (endurance) conditioning temperatures

Detector class Conditioning
temperature

°C

80&2
954 2
110+ 2
125+ 2
140 £ 2

Qlm|m| IO

5.10.2.4 Final measurements

The [response time of the specimen(s) shall be measured as described in 5.1.5 at rates of rise of air
temierature of 3 K/min and 20/K minin the orientation which gave the maximum regponse time

in t¢st 5.2. Before each measurement the specimen shall be stabilized to the typical |application
temperature specified in Table 1 according to the class marked on the specimen.

5.10.3 Requirements

5.10.3.1 No fault signal;“attributable to the endurance conditioning, shall be given on recqnnection of
the gpecimen.

5.10.3.2 Fowrresettable detectors:

a) fheresponse time at 3 K/min shall not be less than 7 min 13 s and any change in the re$ponse time
compared with the time obtained in the equivalent test 5.8 shall not exceed 2 min 40 s.

b) the response time at 20 K/min shall not be less than 1 min 0 s and any change in response time
compared with the time obtained in the equivalent test 5.8 shall not exceed 30 s.

5.10.3.3 For non-resettable detectors, the response times shall lie between the lower and upper
response time limits specified in Table 4 for the appropriate detector class.

5.11 Damp heat, cyclic (operational)

5.11.1 Object

To demonstrate the ability of the detector to function correctly at high relative humidity (with
condensation), which may occur for short periods in the anticipated service environment.
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5.11.2 Test procedure

5.11.2.1 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-30, using the Variant 1 test cycle
and controlled recovery conditions, and as described below.

5.11.2.2 State of the specimen during conditioning

The specimen(s), shall be mounted as described in 5.1.3 and shall be connected to supply and monitoring

equipment as describedin 512

5.11.2.3 C
The followi

Lower {

Relativ
atl

at |

Numbe

5.11.24 M

The specim

5.11.2.5 Fi

After the r¢
atrates of r
response ti
application
5.11.3 Red
5.11.3.1 N

5.11.3.2 Fg

Upper ffemperature: (40 * 2) °C;

bnditioning
hg severity of conditioning (IEC 60068-2-30 Severity 1) shall be applied:

emperature: (25 * 3) °C;

e Humidity:
pwer temperature: 295 %;
[pper temperature: (93 + 3) %;

I of cycles: 2.

easurements during conditioning

en(s) shall be monitored during the conditioning period to detect any alarm or fault sig
nal measurements
covery period the response time of the specimen(s) shall be measured as described in |

Ime in test 5.2. Before €éach measurement the specimen shall be stabilized to the ty
temperature specified\in Table 1 according to the class marked on the specimen.

Juirements
b alarm or-fgult signals shall be given during the conditioning.

r resettable detectors:

hals.

b.1.5

se of air temperature of 3’ K/min and 20 K/min in the orientation which gave the maximum

bical

the res

a)

ONSE time at 3 K/min shali mot be tess than 7 i 135 and any Citange i the Tesponse

compared with the time obtained in the equivalent test 5.8 shall not exceed 2 min 40 s.

b)

the response time at 20 K/min shall not be less than 30 s for class A1 detectors, 1 min 0 s for all

other classes, and any change in response time compared with the time obtained in the equivalent

test 5.8

shall not exceed 30 s.

5.11.3.3 For non-resettable detectors, the response times shall lie between the lower and upper
response time limits specified in Table 4 for the appropriate detector class.

14
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5.12 Damp heat, steady state (endurance)

5.12.1 Object

To demonstrate the ability of the detector to withstand the long term effects of humidity in the service
environment. (e.g. changes in electrical properties of materials, chemical reactions involving moisture,
galvanic corrosion etc.).

5.12.2 Test procedure

5.12.2.1T Reference

The [test apparatus and procedure shall be as described in IEC 60068-2-78, Test Cab;yand in 5.14.2.2 to
5.14]2.4.

5.12.2.2 State of the specimen(s) during conditioning

The specimen(s) shall be mounted as described in 5.1.3. It shall not be sGpplied with power during the
conditioning.

5.12.2.3 Conditioning

The following conditioning shall be applied:
— [femperature: (40 * 2) °C;

— Relative Humidity: (93 % 3) %j;

— PDuration: 21 d.

5.12.2.4 Final measurements

After a recovery period, of at least\l’h in standard laboratory conditions, the response [time of the
spedimen(s) shall be measured as described in 5.1.5 at rates of rise of air temperature [of 3 K/min
and [20 K/min in the orientatign which gave the maximum response time in test 5.2. Before each
meapurement, the specimen shall be stabilized to the typical application temperature $pecified in
Tablp 1 according to the class marked on the specimen.

5.12.3 Requiremeiits

5.12.3.1 Nofault signal, attributable to the endurance conditioning, shall be given on recqnnection of
the gpecimen:

5.12.3:2 For resettable detectors:

a) theresponse time at 3 K/min shall not be less than 7 min 13 s and any change in the response time
compared with the time obtained in the equivalent test 5.8 shall not exceed 2 min 40 s.

b) the response time at 20 K/min shall not be less than 30 s for class Al detectors, 1 m 0 s for all other
classes, and any change in response time compared with the time obtained in the equivalent test
5.8 shall not exceed 30 s.

5.12.3.3 For non-resettable detectors, the response times shall lie between the lower and upper
response time limits specified in Table 4 for the appropriate detector class.
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5.13 Sulphur dioxide SO corrosion (endurance)

5.13.1 Obj

ect

To demonstrate the ability of the detector to withstand the corrosive effects of sulphur dioxide as an
atmospheric pollutant.

5.13.2 Tes

t procedure

5.13.2.1 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-42 Test Kc, and in 5.13(2|2 to
5.13.2.4.

5.13.2.2 State of the specimen during conditioning

The specimen(s) shall be mounted as described in 5.1.3. It shall not be supplied with*power during the
conditioning. Untinned copper wires, of the appropriate diameter connected to)sufficient termipals,
shall be usgd to allow the final measurement to be made, without making futther connections tg the
specimen.

5.13.2.3 Conditioning

The following conditioning shall be applied:

— Temperature: (25 + 2) °C;

— Relativg humidity: (93 + 3) %;

— SO3 corjcentration: (25 £ 5) ul/l;

— Duratiqn: 21 d.

5.13.2.4 Final measurements

Immediatelly after the conditioning, the specimen shall be subjected to a drying period of 16|h at
(40 £ 2) °C, £¥50 % RH, followed by-a recovery period of at least 1 h at the standard laboratory conditjons.
After this the response time, the“’specimen(s) shall be measured as described in 5.1.5 at rates of|{rise
of air tempgrature of 3 K/min and 20 K/min in the orientation which gave the maximum resppnse
time in test| 5.2. Before each measurement, the specimen shall be stabilized to the typical applicgtion
temperaturg specifiediiniTable 1 according to the class marked on the specimen.

5.13.3 Requirements

5.13.3.1 N b fanle cignal att-hatahlo +60 tho anduranca rnhr‘lflnn!nn’ Shall bn g:t'ren Faval reccnnectlin of

Toror e o TS o, ottt T o to T et ot e et o e e o er oI S

the specimen.

5.13.3.2 For resettable detectors:

a)

compared with the time obtained in the equivalent test 5.8 shall not exceed 2 min 40 s.

b)

the response time at 3 K/min shall not be less than 7 min 13 s and any change in the response time

the response time at 20 K/min shall not be less than 30 s for class A1 detectors, 1 min 0 s for all

other classes, and any change in response time compared with the time obtained in the equivalent

test 5.8

shall not exceed 30 s.

5.13.3.3 For non-resettable detectors, the response times shall lie between the lower and upper
response time limits specified in Table 4 for the appropriate detector class.
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5.14 Shock (operational)

5.14.1 Object

To demonstrate the immunity of the detector to mechanical shocks, which are likely to occur, albeit
infrequently, in the anticipated service environment.

5.14.2 Test procedure

5.14.2.1 Reference

The [test apparatus and procedure shall be as described in IEC 60068-2-27 Test Ea, and i 5.14.2.2 to
5.14]2.5.

5.14.2.2 State of the specimen during conditioning

The specimen(s) shall be mounted as described in 5.1.3 to a rigid fixture, dnd“shall be connected to its
supply and monitoring equipment as described in 5.1.2.

5.14.2.3 Conditioning

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

— PBhock pulse type: Half sine;

— Pulse duration: 6 ms;

— Peak acceleration: 10 x (100 - 20M) ms2 (where M is the specimen's mass in kg);
— Number of directions: 6;

— Pulses per direction: 3;

No testis applied to specimens with asmass >4,75 kg.

5.14.2.4 Measurements during conditioning

The specimen shall be monitored during the conditioning period and for a further 2 min t¢ detect any
alarm or fault signals.

5.14.2.5 Final measurements

The [responsertime of the specimen(s) shall be measured as described in 5.1.5 at rates of rise of air
temperatiire of 3 K/min and 20 K/min in the orientation which gave the maximum response|time in test
5.2. Before each measurement, the specimen shall be stabilized to the typical application tpmperature
spedifist . :

5.14.3 Requirements

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

5.14.3.2 For resettable detectors:

a) theresponse time at 3 K/min shall not be less than 7 min 13 s and any change in the response time
compared with the time obtained in the equivalent test 5.8 shall not exceed 2 min 40 s.
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b) the response time at 20 K/min shall not be less than 30 s for class A1 detectors, 1 min 0 s for all
other classes, and any change in response time compared with the time obtained in the equivalent

test 5.8

shall not exceed 30 s.

5.14.3.3 For non-resettable detectors, the response times shall lie between the lower and upper
response time limits specified in Table 4 for the appropriate detector class.

5.15 Impact (operational)

5.15.1 Object

To demonsfrate the immunity of the detector to mechanical impacts upon its surface, which. it
sustain in the normal service environment, and which it can reasonably be expected to withstand.

may

5.15.2 Tesft procedure

5.15.2.1 Apparatus

The test apparatus shall consist of a swinging hammer incorporating a rectangular-section aluminium
alloy head (Aluminium alloy Al Cus Si Mg complying with ISO 209, solution treated and precipitgtion
treated conflition) with the plane impact face chamfered to an angle of.60° to the horizontal, when in the
striking pogition (i.e. when the hammer shaft is vertical). The hammér head shall be (50 * 2,5) mm high,
(76 £+ 3,8) mmm wide and (80 + 4) mm long at mid height, as shownin Figure D1. A suitable apparatpus is
described i Annex D.

5.15.2.2 State of the specimen during conditioning

The specimlen(s) shall be mounted rigidly to the appakatus by its normal mounting means and it ghall
be position¢d so that it is struck by the upper halfef the impact face when the hammer is in the vertical
position (i.¢. when the hammerhead is movingherizontally). The azimuthal direction and positign of
impact, reldtive to the specimen shall be chosénas that most likely to impair the normal functioning of
the specimén. The specimen(s) shall be connected to its supply and monitoring equipment as descrfibed
in 5.1.2.

5.15.2.3 Conditioning

The followihg conditioning shall’be applied:

— Impactfenergy: (1,9 40A1) J;

— Hammgr velocity?)(1,5 + 0,13) m/s;

— Numbef ofimpacts: 1.

5.15.2.4 Measurements during conditioning

The specimen shall be monitored during the conditioning period and for a further 2 min to detect any
alarm or fault signals.

5.15.2.5 Final measurements

The response time of the specimen(s) shall be measured as described in 5.1.5 at rates of rise of air
temperature of 3 K/min and 20 K/min in the orientation which gave the maximum response time
in test 5.2. Before each measurement, the specimen shall be stabilized to the typical application
temperature specified in Table 1 according to the class marked on the specimen.
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5.15.3 Requirements
5.15.3.1 No alarm or fault signals shall be given during the conditioning period or the additional 2 min.

5.15.3.2 For resettable detectors:

a) theresponse time at 3 K/min shall not be less than 7 min 13 s and any change in the response time
compared with the time obtained in the equivalent test 5.8 shall not exceed 2 min 40 s.

b) the response time at 20 K/min shall not be less than 30 s for class A1 detectors, 1 min 0 s for all
other classes and any r‘hangp in response time r‘nmparnd with the time obtained in the equiva]ent

fest 5.8 shall not exceed 30 s.

5.15.3.3 For non-resettable detectors, the response times shall lie between the lower|and upper
resppnse time limits specified in Table 4 for the appropriate detector class.

5.16 Vibration, sinusoidal, (operational)

5.14.1 Object

To dgmonstrate the immunity of the detector to vibration at levels{considered appropriate td the normal
servjice environment.

5.14.2 Test procedure

5.14.2.1 Reference

The fest apparatus and procedure shall be as described in IEC 60068-2-6 Test Fc, and 5.16.2.2 to 16.2.5.

5.14.2.2 State of the specimen duringconditioning

The [specimen(s) shall be mounted o a rigid fixture as described in 5.1.3 so that one of th¢ three axes
is pgrpendicular to its normal amounting plane. It shall be connected it to its supply and|monitoring
equipment as described in 5{1.2. Vibration shall be applied in each of three mutually perpendicular
axeg} in turn.

5.164.2.3 Conditioning
The following conditioning shall be applied:
— Frequency/range: (10 to 150) Hz;

— MAceelération amplitude: 5 m s2 (= 0,5 gp);

— Number of axes: 3;
— Sweep rate: 1 octave/min;
— Number of sweep cycles: 1 per axis.

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

5.16.2.4 Measurements during conditioning

The specimen shall be monitored during the conditioning period to detect any alarm or fault signals.
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5.16.2.5 Final measurements

The final measurements specified in 5.17.2.4 are normally made after the vibration endurance test and
only need be made here if the operational test is conducted in isolation.

5.16.3 Requirements

5.16.3.1 No alarm or fault signals shall be given during the conditioning.

5.16.3.2 For resettable detectors:

a) theres
compaf]
b) the res
other c

test 5.8

5.16.3.3 Fg

ponse time at 3 K/min shall not be less than 7 min 13 s and any change in the response
ed with the time obtained in the equivalent test 5.8 shall not exceed 2 min 40 s.

ponse time at 20 K/min shall not be less than 30 s for class A1 detectors, 1 min 0 s fq
asses, and any change in response time compared with the time obtained\in-the equiv{
shall not exceed 30 s.

r non-resettable detectors, the response times shall lie betweemn the lower and u

response tifne limits specified in Table 4 for the appropriate detector class.

5.17 Vibration, sinusoidal (endurance)

5.17.1 Object

To demonsf
appropriate

rate the ability of the detector to withstand, the long term effects of vibration at I
to the service environment.

5.17.2 Tesft procedure

5.17.2.1 R

pference

The test apparatus and procedure shalkbeas described in [EC 60068-2-6 Test Fc,and 5.17.2.2 to 5.1]

5.17.2.2 St

The specim
perpendicu

time

r all
hlent

pper

bvels

(.2.4.

ate of the specimen during conditioning

ar to its normalmounting axis. It shall not be supplied with power during the conditio}

Vibration shall be appliéd-in each of three mutually perpendicular axes, in turn.

5.17.2.3 C

The followi

bnditiening

ngconditioning shall be applied:

en(s) shall be mounted on a rigid fixture as described in 5.1.3 so that one of the three axes is

ning.

— Frequency range: (10 to 150) Hz;

— Acceler

ation amplitude: 10 m s-2 (= 1,0 gy);

— Number of axes: 3;

— Sweep rate: 1 octave/min;

— 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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5.17.2.4 Final measurements

The response time of the specimen(s) shall be measured as described in 5.1.5 at rates of rise of air
temperature of 3 K/min and 20 K/min in the orientation which gave the maximum response time
in test 5.2. Before each measurement, the specimen shall be stabilized to the typical application
temperature specified in Table 1 according to the class marked on the specimen.

5.17.3 Requirements

5.17.3.1 No fault signal, attributable to the endurance conditioning, shall be given on reconnection of
the :Pcbilllcll.

5.17.3.2 For resettable detectors:

a) fheresponse time at 3 K/min shall not be less than 7 min 13 s and any change’in the regponse time
rompared with the time obtained in the equivalent test 5.8 shall not exceed2 min 40 s.

b) fthe response time at 20 K/min shall not be less than 30 s for class A1 detectors, 1 min 0 s for all
bther classes, and any change in response time compared with theétime obtained in the¢ equivalent
fest 5.8 shall not exceed 30 s.

5.17.3.3 For non-resettable detectors, the response times_shall lie between the lower|and upper
resppnse time limits specified in Table 4 for the appropriate d€tector class.

5.18 Electromagnetic Compatibility (EMC), Imniunity tests (operational)
5.18.1 Test procedure

5.18.1.1 Reference

The following EMC immunity tests, shall be carried out as described in [EC 62599-2:
a) Electrostatic discharge;

b) radiated electromagnetic fields;

c) fonducted disturbances induced by electromagnetic fields;

d) fasttransient bursts, at a repetition rate of 100 kHz;

e) plow high energy voltage surges.

5.14.1.2 ‘Final measurements

Aftecthe conditioning, the response time of the specimen(s) shall he measured as describeld in 5.1.5 at
rates of rise of air temperature of 3 K/min and 20 K/min in the orientation which gave the maximum
response time in test 5.2. Before each measurement, the specimen shall be stabilized to the typical
application temperature specified in Table 1 according to the class marked on the specimen.

5.18.2 Requirements

5.18.2.1 No alarm or fault signals shall be given during the conditioning.
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5.18.2.2 During the functional test after conditioning:

a)

b)

For resettable detectors the response time at 3 K/min shall not be less than 7 min 13 s and any
change in the response time compared with the time obtained in the equivalent test of 5.8 shall not
exceed 2 min 40 s;

For resettable detectors the response time at 20 K/min shall not be less than 30 s for class Al
detectors, 1 min 0 s for all other classes, and any change in response time compared with the time
obtained in the equivalent test of 5.8 shall not exceed 30 s;

For non-resettable detectors, the response times shall lie between the upper and lower response

time li S aycuificd H Tablc 4- fu1 thc appropt tate dctcut\n \,laoo.
5.19 Test for suffix S detectors

5.19.1 Object

To confirm [that a suffix S detector does not respond below the minimum static response tempera3
applicable tp the class of the detector. This test is only applicable to suffix S detectors.

NOTE Suffix S detectors can be particularly suitable for use in applications, such as boiler rooms
kitchens, where high rates of temperature rise can be sustained for long periods.

5.19.2 Tesft procedure

5.19.2.1 Plunge test

The specimn shall be mounted as described in 5.1.3 andishall be connected to supply and monitg
equipment as described in 5.1.2.

The specimpn shall be stabilized to the conditioning temperature specified in Table 7 according t
class markdd on the specimen. At the end of the conditioning period the specimen shall be transfe
in a period jnot exceeding 10 s, into an airflow*of 0,8 m/s (mass equivalent at 25 °C) maintained a

ture

and

ring

the
'red,
t the

temperatur specified in Table 7. The specimen shall be tested in the orientation which gave the mininum

response tine as determined by test 5.2:The specimen shall be exposed to the airflow for at least 10
Any response from the specimen during this time or during the transfer period shall be noted.

Table”?— Conditioning and airflow temperatures

min.

Détector class Conditioning Airflow
temperature temperature
°C °C
A1S 52 50+2
A2S 5£2 50+2
BS 20=+2 652
CS 35+2 80 +2
DS 50+2 95+2
ES 65 +2 110+ 2
FS 80x2 125+ 2
GS 95+2 140 £ 2

5.19.2.2 Review of response time data

The response times of the specimens tested in tests 5.2, 5.4, 5.7 and 5.8 shall be reviewed.
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5.19.3 Requirements

The specimen subjected to the plunge test, in accordance with 5.19.2.1, shall not produce an alarm or
fault signal during the transfer period or during the 10 minutes exposure to the airflow, when tested in

aCco

rdance with 5.19.2.1.

The response times of the specimens tested in 5.2, 5.4, 5.7 and 5.8 shall exceed the lower limits of

resp

onse time for each applicable rate of temperature rise specified in Table 8.

Table 8 — Lower limit of response for class suffix S detectors

NOT

stabilization temperature.

5.2(

5.20

To ¢
rise
appl

NOT
temp

5.20

The
20 K
resp

Before each test,-the air stream and the specimen shall be stabilized to the temperature

Tabl
reco

Rate of rise Lower limit
of air temperature of response time
K/min min s

3 9 40
5 5 48
10 2 54
20 1 27
30 58

[
v

These lower limits of response time correspond to a mininium rise of temperature of 29

) Additional test for suffix R detector

.1 Object

bnfirm that a suffix R detector maintains-the response requirements of its class for h
of temperature starting from an initidDtemperature below the typical application t
jcable to the class marked on the deteetor. This test is only applicable to suffix R detect

[

) Suffix R detectors can be particularly suitable for use in unheated buildings where
erature can vary considerably and-high rates of temperature rise are not sustained for long pej

.2 Test procedure

specimen(s) shall. be tested as described in 5.1.5 at rates of rise of air temperature o

onse time and\the other at the orientation which gave the maximum response time

b 9 accofding to the class marked on the specimen. The response times of the specim
irded.

°C above the

igh rates of
emperature
DI'S.

the ambient
iods.

f 10 K/min,

/min, and 30 K/min. One specimen shall be tested with the orientation which gave the minimum

in test 5.2.
specified in
bns shall be

Table 9 — Initial conditioning temperature for suffix R detectors

Detector class Initial conditioning
temperature
°C
A1R 5£2
A2R 5£2
BR 202
CR 35+2
DR 50+2
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Table 9 (continued)

Detector class Initial conditioning
temperature
°C
ER 65+ 2
FR 80+2
GR 952

5.20.3 Requirements

The test repgort shall contain, as a minimum, the following information:

Each detectjor shall be clearly marked with the following information:

The respon

in Table 4 fq

6 Testr

a) aniden

b)

c) results
mean v

d) conditi

e) temper

f) details

g) details

7 Marking

a)

b)

c)

d) themo

e)

f)

arefergnce to this part of ISO 7240, i.e. ISO 7240-5:2018;

is madg, and details of any operations régarded as optional.

the number of this document (i.e. ISO 7240-5);

the clags(es) of the.detector (e.g. A1, A1R, A1S, A2, B etc.). If the detector has provision for on
adjustment of the'class (see 4.8), then the marking of the class may be replaced by the symbol

the name or trademark of the manufacturer or supplier;

be times of the detectors shall lie between the lower and upper response time limits spec
r the appropriate detector class.

pport

kification of the specimen tested;

of the test: the individual response values and the minimum, maximum, and arithmg
hlues where appropriate;

bning period and the conditioning atmosphere;
hture and the relative humidity in the test room throughout the test;
bf the supply and monitoring equipmentand the alarm criteria;

bf any deviation from this documentor from the International Standards to which refere

ified

ptic

nce

-site

TrerriTo

the wiring terminal designations;

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

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

Where any marking on the device uses symbols or abbreviations not in common use then these should
be explained in the data supplied with the device.
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The marking shall be visible during installation of the detector and shall be accessible during
maintenance.

The

8

8.1

8.1.2

appl

the ¢

NOT
requ

8.2
8.2.

This
part

a)

b)

)

1

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

Data

Hardware documentation

able their correct installation and operation or, if all of this data is not supplied with‘ea
ence to the appropriate data sheet(s) shall be given on, or with each detector.

1 To enable correct operation of the detectors, this data can describe the requiréments foj
bssing of the signals from the detector. This can be in the form of a full technical specifica
Is, areference to the appropriate signalling protocol or a reference to suitable typés of control a

ipment, etc.

. For detectors with provision for on-site adjustment of theitr ¢ldss, this data shall

fcable classes and shall describe the method of programming (€.g: by selecting a switch
letector or a setting from a menu in the control and indicatinglequipment).

£ 2 Additional information could be required by organizations certifying that detectors col
rements of this document.

Software documentation

The manufacturer shall submit documentation that gives an overview of the softy
documentation shall be in sufficient detdil for the design to be inspected for complian
of ISO 7240 and shall include at least:the following:

functional description of the main program flow (e.g. as a flow diagram or schema) iy
following:

1)
)
)
)
b)

description of which areas of memory are used for the various purposes (e.g. the pi

a brief description ¢f the modules and the functions that they perform;

D

e

the way in which the modules interact;
the overallhierarchy of the program;
the way’in which the software interacts with the hardware of the detector;

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

2nance data
ch detector,

r the correct
rion of these
hd indicating

identify the
position on

hform to the

bare design.
ce with this

cluding the

ogram, site

specific data, and running data);

designation, by which the software and its version can be uniquely identified;

8.2.2 The manufacturer shall prepare and maintain detailed design documentation. This shall be
available for inspection in a manner that respects the manufacturers' rights for confidentiality. It shall

com

prise at least the following:

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

b)

a description of each module of the program, containing at least:

1) the name of the module;
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2) adescription of the tasks performed;

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

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

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

This detailgd design documentation may be reviewed at the manufacturers' premises.
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Heat tunnel for response time and response temperature

measurements

Al
mak
of h

The following specifies those properties of the heat tunnel, which are of primary imy
ng repeatable and reproducible measurements of response time and static response
pat detectors. However, since it is not practical to specify and measure all parameters,

influence the measurements, the background information in Annex B should be carefully con|

take
this

The

A.2
volu

h into account when a heat tunnel is designed and used to make measuremernts in acco
Hocument.

heat tunnel shall meet the following requirements for each class of heat detector it is ug

The heat tunnel shall have a horizontal working section contaifiing a working volume. ]
e is a defined part of the working section, where the air temperature and air flow co

withlin #2 K and +0,1 m/s of the nominal test conditions, respectively. Conformance of this 1

shal

be regularly verified under both static and rate-of-rise:conditions, by measurements at

nu

ber of points distributed within and on the imaginaty boundaries of the working v

ortance for
emperature
which may
sidered and
rdance with

ed to test.

'he working
hditions are
equirement
in adequate
olume. The

working volume shall be large enough to fully enclose-the detector(s) to be tested, the required amount
of mpunting board and the temperature measuring sensor.

A.3 | The detector to be tested shall be mounted in its normal operating position on the y
a flaf board aligned with the airflow in thesworking volume. The board shall be (5 + 1) m

of su
edgd
ceili
cond

A4

then
simu
dete

ch dimensions that the edge(s) of the-board are at least 20 mm from any part of the d
(s) of the board shall have a semi=circular form and the air flow between the board an
g shall not be unduly obstructed”The material from which the board is made shall hay
uctivity not greater than 0,52\W/m/K.

If more than one detector is to be mounted in the working volume and tested sim
previous tests shatlhave been conducted, which confirm that response time measure

nderside of
m thick and
etector. The
1 the tunnel
e a thermal

ultaneously,
ents made

Itaneously on morethan one detector are in close agreement with measurements made by testing
ctors individudlly. In the event of a dispute, the value obtained by individual testing shall be accepted.

A.5 | Meansshall be provided for creating a stream of air through the working volume at the constant
temperaturesand rates of rise of air temperature specified for the classes of detector to be tested. This air
stregm shall be essentially laminar and maintained at a constant mass flow, equivalent to (0,8 + 0,1) m/s
at 23 °C

A.6 The temperature sensor shall be positioned at least 50 mm upstream of the detector and at least
25 mm below the lower surface of the mounting board. The air temperature shall be controlled to within
+2 K of the nominal temperature required at any time during the test.

A.7 The air temperature measuring system shall have an overall time constant of not greater than
2 seconds, when measured in air with a mass flow equivalent to (0,8 + 0,1) m/s at 25 °C.

A.8 Means shall be provided for measuring the response time of the detector under test to an accuracy
of x1s.
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