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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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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 née
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 document may be the
ent rights. ISO shall not be held responsible for identifying any or all such’patent rights
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.

an explanation on the meaning of ISO specific terms and expressions related to
pssment, as well as information about ISO’s adherence to'the WTO principles in the Technig

committee responsible for this documentis ISQ/TC 21, Equipment for fire protection and f|
committee SC 3, Fire detection and alarm systems.

5 second edition cancels and replaces thefirst edition (ISO 7240-15:2004), which has been
sed.

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

Part 2: Control and indicating equipment

Part 3: Audible alarm devices

Part 4: Power,supply equipment

Part 5: Roint-type heat detectors

Part'6:-=Carbon monoxide fire detectors using electro-chemical cells
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Details of
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Conformity
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re fighting,

technically

PMms:

Part 7 Point-tyne smoke detectors using scattered light tranemitted light or ionization
Part 8: Carbon monoxide fire detectors using an electro-chemical cell in combination with a
Part 9: Test fires for fire detectors [Technical Specification]

Part 10: Point-type flame detectors

Part 11: Manual call points

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

Part 13: Compatibility assessment of system components
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— Part 14: Design, installation, commissioning and service of fire detection and fire alarm systems in and
around buildings

— Part 15: Point-type fire detectors using smoke and heat sensors
— Part 16: Sound system control and indicating equipment
— Part 17: Short-circuit isolators

— Part 18: Input/output devices

— Part 19- Design installation commissioning and service nfcmmr] cvcrpmcfnr emergency purposes

— Part 2(): Aspirating smoke detectors

— Part 2]: Routing equipment

— Part 22: Smoke-detection equipment for ducts

— Part 23: Visual alarm devices

— Part 24: Sound-system loudspeakers

— Part 2%: Components using radio transmission paths

— Part 2: Point-type fire detectors using a scattered-light, transmitted-light or ionization smoke sen\sor,
an eledtrochemical-cell carbon-monoxide sensor and a heat sensar

— Part 28: Fire protection control equipment
The follow|ng part is under preparation:

— Part 29: Video fire detectors
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Introduction

This part of ISO 7240 is prepared by ISO/TC 21/SC 3, the secretariat of which is held by SA, and is based

onl

SO 7240-15:2004.

Point-type fire detectors using smoke and heat sensors are general purpose fire detectors for installation
in and around buildings. Multi-sensor detectors respond to a broad range of fires and can be designed to
achieve high stability against deceptive phenomena that can result in unwanted alarms.

A fire detectlon and alarm system is requlred to function satlsfactorlly not only in the event of fire,

but[3a
vibi
ass

Thi

ation, direct 1mpact indirect shock and electromagnetic interference. Spec1f1c tests are
pss the performance of detectors under such conditions.

or ransmitted light to be marked with one of two possible nominal responséythreshold

ava
cho
con

Thi

lability of two of response threshold bands provides installation designers'with a detect
ce to further reduce the risk of unwanted alarms in installations where unfavourable env
itions are present.

5 edition introduces additional requirements for smoke detectorS\with more than one sm

©IS

corrosion,
ntended to

5 edition introduces a requirement that smoke sensors that operate on the principle of scattered

bands. The
r selection
ronmental

bke sensor.
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Fire detection and alarm systems —

Part 15:
Point-type fire detectors using smoke and heat sensors
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Scope

5 part of ISO 7240 specifies requirements, test methods, and performance criteriaforpoi
bctors using smoke and heat sensors, incorporating in one mechanical enclosuré-at’least
Kor and at least one other sensor which responds to heat, and in which the signal(s) of
sor(s) is (are) combined with the signal(s) of the heat sensor(s).

performance of a single sensor within the detector covered by this part of ISO 7240
icient for conformity to other parts of ISO 7240 for the single sensprdetector.

Lection differ from country to country and they are not{therefore specified in thig

mmendations of the Nuclear Energy Agency (NEA) ofthe Organization for Economic Cc
Development (OECD)Y.

7240 can be used only for guidance. Detectoxs with special characteristics, developed
s, are not covered in this part of ISO 7240.

Normative references

following documents, in wholé-or in part, are normatively referenced in this docume

209, Aluminium and glyminium alloys — Chemical composition
7240-1, Fire detection and alarm systems — Part 1: General and definitions
7240-5:2012/Fire detection and alarm systems — Part 5: Point-type heat detectors

7240-7xFire detection and alarm systems — Part 7: Point-type smoke detectors using scat
smitted-light or ionization

(t-type fire
one smoke
the smoke

cannot be

fain types of detectors can contain radioactive materials. Thenational requirements for radiation

standard.

vever, such detectors are expected to conform to the national requirements and be in lifie with the

-operation

the testing of other types of detectors, or detectors working on different principles, this part of

for specific

nt and are

spensable for its applicatioh., For dated references, only the edition cited applies. F¢r undated
rences, the latest edition ofjthe referenced document (including any amendments) appligs.

wn

tered light,

[EC

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

IEC
[EC
IEC
IEC

60068-2-1, Environmental testing — Part 2-1: Tests. Tests A: Cold
60068-2-2, Environmental testing — Part 2-2: Tests. Tests B: Dry heat
60068-2-6, Environmental testing — Part 2-6: Tests. Test Fc: Vibration (sinusoidal)

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

[EC 60068-2-30, Environmental testingPart 2-30: Tests. Test Db: Damp heat, cyclic (12 h + 12 h cycle)

1y

©IS

OECD, Recommendations for ionization smoke detectors in implementation of radiation protection standards.
Nuclear Energy Agency, Organisation for economic Co-operation and Development, Paris, France

02014 - All rights reserved


https://standardsiso.com/api/?name=28f72e130ce0078c9e6902c7f44cc56e

ISO 7240-

15:2014(E)

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

IEC 60068-

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

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

3 Term

3.1 Terr

For the pui

3.2 Abb
FDCIE firg

4 Requ

4.1 Com
In order to

a)

Clause
accord

b) Clause

4.2 Desi

Detectors §
from the h

NOTE |
dependent

4.3 Sm

Detectors
bands spe
5.22.

s, definitions, and abbreviations

hs and definitions

poses of this document, the terms and definitions given in ISO 7240-1 apply.

reviated terms

detection control and indicating equipment

jrements

pliance
comply with this part of ISO 7240, the detector shal] mieet the following requirements.

4, which shall be verified by visual inspection or-ergineering assessment, shall be teste
ance with Clause 5 and shall meet the requirements of the tests.

5 7 and 8, which shall be verified by visual inspection.

gn considerations

hall be so designed that the sighal(s) from the smoke sensor(s), combined with the signj
bat sensor(s), release an alarm signal.

In some cases, an alarm signal can result from only one element, but the overall fire performan
n signals from more than ohe sensor being combined in some form of signal processing.

ke-response value of detectors using scattered or transmitted light

sing scatteréd or transmitted light shall conform to one of the two response threshold v
ified indable 1 and the corresponding end-of-test conditions for the test fires specifie

d in

1(s)

Ce is

hlue
1 in

Smoke-response Test fires end-of-test conditions
value iazlr‘:)‘;l;‘f)t“““el TF1 TF2 TF3 TF4 TF5 TF8
dB/m dB/m dB/m dB/m dimensionless | dimensionless dB/m
1 0,05<m<0,3 m=2 m=2 m=2 y=6 y=6 m=1,7
2 0,2<m<0,6 m=2 m=2 m=2 y=6,5 y=175 m=17
NOTE  The smaller the m value, the higher the sensitivity of the detectors.
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4.4 Individual alarm indication

Each detector shall be provided with an integral red visual indicator, by which the individual detector
releasing an alarm can be identified, until the alarm condition is reset. Where other conditions of the
detector can be visually indicated, they shall be clearly distinguishable from the alarm condition, except
when the detector is switched into a service mode. For detachable detectors, the indicator can be integral
with the base or the detector head.

NOTE The alarm condition is reset manually at the FDCIE.

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

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

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

4.5 Indication of other conditions

Where the detector visually indicates other status conditions, they shall'be clearly distinguighable from
thejalarm indication.

4.6/ Connection of ancillary devices

Where the detector provides for connections to ancillary devices (e.g. remote indicators, confrol relays),
open- or short-circuit failures of these connections shall fiotprevent the correct operation of the detector.

4.7 Monitoring of detachable detectors

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

4.8 Manufacturer’s adjustments

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

4.9 On-site adjustment of response behaviour

4.9{1 Ifthere is,provision for on-site adjustment of the response value of the detector, then

a) |for all ofthee settings at which the manufacturer claims compliance, the detector shall cpmply with
the requirements of this part of ISO 7240, and access to the adjustment means shall be pgssible only
bythe use of a code or special tool or by removing the detector from its base or mountirlg, and

b) ‘atty-se g-or-se gs—at—wiric e—rantfac ot—cla comphiatee—w is part of
[SO 7240 shall be accessible only by the use of a code or special tool, and it shall be clearly marked
on the detector or in the associated data that if these setting or settings are used, the detector does
not comply with this part of ISO 7240.

4.9.2 Adjustments can be carried out at the detector or at the FDCIE.

4.9.3 Where means are provided (remotely or internally) to switch off signals from a sensing element
or to change the sensitivity of the detector so that it no longer meets the requirements of this part of
[SO 7240, this change in status shall be made available to the FDCIE.

© ISO 2014 - All rights reserved 3
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4.10 Response to slowly developing fires

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

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

4.10.3 Th
the followi
a) Foran
smoke|
not ex

b)
that th

value By a factor greater than 1,6.

4.11 Profection against ingress of foreign bodies

4.11.1 Th

pass into the smoke measuring chamber.

NOTE T
the detecto
considered
[t might the

4.11.2 Foy
of the dete

4.12 Soft

4.12.1 Ge

The requir
order to fu

4.12.2 Sof

That the range of total compensation, C, is limited such that C; < 0,6 Agy, throughout this range,

e detector shall be deemed to meet the requirements of this subclause if this assessment sh
ng.

i rate of increase in smoke density, R, which is greater than 25 % of the initial uncompensd
response value of the detector, Agry, per hour, the time for the detector to giveran alarm ¢
eed 1,6 x (Asru/R) by more than 100 s.

e fully compensated smoke response value of the detector, Agrc, d0€s not exceed its in

e detector shall be so designed that a sphere of dianieter larger than (1,3 + 0,05) mm car

'his requirement is intended to restrict the access of insects into the smoke measuring chambg
. It is known that this requirement is not suffigiént to prevent the access of all insects, however,
hat extreme restrictions on the size of access holes can introduce the danger of clogging by dust
Fefore be necessary to take other precautions against false alarms due to the entry of small inseg

detectors that do not have physical‘protection against ingress of foreign bodies, the resista
ctor against the adverse effect of.such ingress shall be proven by the manufacturer.

vare-controlled detéctors

heral requirements

fil the requirements of this part of ISO 7240.

tware’documentation

DWS

ted
oes

and
tial

not

r of
itis
etc.
ts.

nce

ements of 4.12.2; 4.12.3, and 4.12.4 shall be met for detectors that rely on software contr¢l in

4.12.2.1 T

he manuracturer shall prepare documentation which gives an overview or the software des

ign.

This documentation shall be in sufficient detail for the design to be inspected for compliance with this

part of ISO

7240 and shall include at least the following:

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

1y
2)
3)
4)

a brief description of the modules and the functions that they perform,
the way in which the modules interact,
the overall hierarchy of the program,

the way in which the software interacts with the hardware of the detector, and

© ISO 2014 - All rights rese
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5) the way in which the modules are called, including any interrupt processing;

Description of those areas of memory used for the various purposes (e.g. the program, site-specific

data, and running data);

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

4.12.2.2 The manufacturer shall prepare detailed design documentation. This shall be available for
inspection in a manner that respects the manufacturer’s rights of confidentiality. It shall comprise at least

the following:

a) |an overview of the whole system configuration, including all software and hardware e¢ofnponents;

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

2) adescription of the tasks performed, and
3) adescription of the interfaces, including the type of data transfer, the valid data rajge and the
checking for valid data;

c) |Full source code listings, as hard copy or in machine-readabléform (e.g. ASCII-code), ifcluding all
global and local variables, constants and labels used, andsufficient comment for the prggram flow
to be recognized;

d) Det)ails of any software tools used in the design and<implementation phase (CASE-Tools) compilers,
etc.).

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

4.12.3 Software design

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

a)
b)
‘)
4.1

4.1

manufacturer’s settings, shall be held in non-volatile memory. Writing to areas of memory con

pro

The software shall have a modular structure.

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

The software shallbe designed to avoid the occurrence of deadlock of the program flow,
P.4 Storageofprograms and data

P.4.1 The“program necessary to comply with this part of ISO 7240 and any present dg3

bram and data shall be possible only by the use of some special tool or code, and shall not

mit invalid

ta, such as
Faining this
be possible

dur

1 - Vol | 1
115 TI0TIII4al OpPCEldUOIl O L€ UCLlEClUl.

4.12.4.2 Site-specific data shall be held in memory which 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.

©IS
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5.1 General

5.1.1 Atmospheric conditions for tests

5.1.1.1 Unless otherwise stated in a test procedure, conduct the testing after the test specimen has
been allowed to stabilize in the standard atmospheric conditions for testing as specified in IEC 60068-1

as follows:

tempe

relativ

air pre

5.1.1.2 T
where the

5.1.2 Mg

Mount the
instruction
considered

51.3 Op

5.1.3.1 i
supply and|
otherwise

manufactu
value chosg

rature: 15 °C to 35 °C;
e humidity: 25 % to 75 %;
ssure: 86 kPa to 106 kPa.

he temperature and humidity shall be substantially constant for each ehvironmental
standard atmospheric conditions are applied.

unting arrangements

specimen by its normal means of attachment in accérdance with the manufactur
s. If these instructions describe more than one methéd of mounting, then the met
to be most unfavourable for each test shall be chosen.

erating conditions for tests

a test method requires a specimen to be .0perational, then connect the specimen to suit

test

er’s
hod

hble

monitoring equipment having the characCteristics required by the manufacturer’s data. Unless

cpecified in the test method, set thessupply parameters applied to the specimen within
rer’s specified range(s) and maintain them substantially constant throughout the tests.
bn for each parameter shall normally be the nominal value, or the mean of the specified ra

If a test prd
the speci
addressabl

5.1.3.2 T
in the test |

5.1.4 Tol

5.14.1 U

cedure requires a specimen to be monitored to detect any alarm or fault signals, then coni
en to any necessary ancillary devices (e.g. through wiring to an end-of-line device for 1
detectors) to allow a fault signal to be recognized.

he details of the supply and monitoring equipment and the alarm criteria used shall be g
eport (Clause.6),

erances

nless otherwise stated, the tolerances for the environmental test parameters shall be as g

in the basig

the
The
hge.
nect
on-

ven

ven

réference standards for the test (e.g. the relevant part of IEC 60068).

5.1.4.2
a tolerance

of +5 9% shall be applied.

5.1.5 Measurement of the smoke-response value

5.1.5.1

If a specific tolerance or deviation limit is not specified in a requirement or test procedure, then

Install the specimen for which the smoke-response value, Agy, is to be measured in a smoke

tunnel, described in Annex B, in its normal operating position, by its normal means of attachment. The
orientation of the specimen, relative to the direction of air flow, shall be the least sensitive orientation as
determined in the directional dependence of smoke response test (5.3), unless otherwise specified in the
test procedure.

© ISO 2014 - All rights reserved
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5.1.5.2 Before commencing each measurement, purge the smoke tunnel with clean air to ensure that
the tunnel and the specimen are free from the test aerosol.

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

5.1.5.4 Unless otherwise specified in the test procedure, the air temperature in the tunnel shall be
(23 £ 5) °C and shall not vary by more than 5 K and not faster than 0,2 K/min for all the measurements on
a specimen.

5.1/5.5 Connect the specimen to its supply and monitoring equipment as described in 5.1:3, and allow
it tq stabilize for at least 15 min, unless otherwise specified by the manufacturer.

5.1]5.6 Introduce the test aerosol as specified in B.3 into the tunnel at such a rate that the [increase of
aergpsol density is as follows:

— |for detectors using scattered or transmitted light, in decibels per metfe per min:

0,015<2M<0,1

at
where
m is the aerosol density in dB/m;

t isthe time in min.

— |for detectors using ionization, per minute:
0,05<2Y <03
at
whére
y is adimensionless yariable;
t isthe time in win:

NOTE These‘ranges are intended to allow the selection of a convenient rate, depending upon the¢ sensitivity
of the detector.to get a response in a reasonable time.

5.1]5.7¢ \The initially selected rate of increase in aerosol density shall be similar for all measufements on
a parficular detector type.

5.1.5.8 Record the aerosol density (m or y) at the moment the specimen gives an alarm. This shall be
taken as the smoke-response value.

5.1.6 Measurement of the heat-response value

5.1.6.1 Install the specimen for which the heat-response value is to be measured in a heat tunnel, as
specified in Annex C, in its normal operating position, by its normal means of attachment. The orientation
of the specimen, relative to the direction of air flow, shall be the least sensitive one as determined in the
directional dependence of heat response test (5.4), unless otherwise specified in the test procedure.
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5.1.6.2 Connect the specimen to its supply and monitoring equipment as specified in 5.1.3, and allow it
to stabilize for at least 15 min, unless otherwise specified by the manufacturer.

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

5.1.6.4 Raise the air temperature until the heat sensor produces a signal (this might be a fire signal), as
specified by the manufacturer. The rate of rise of the air temperature and the associated tolerances shall
correspond to one of the values, except for 0,2 K/min, 1 K/min and 30 K/min, as specified in SO 7240-5.
The choice of the rate within the range of 3 K/min to 20 K/min shall be specified by the manufacturer.

5.1.6.5 Fpr this purposes of this test, the manufacturer can supply specimens with special outputs or
specially mlodified software to indicate when the air temperature has caused an internal threshold tp be
reached. Hpwever, it is essential that the output signal be routed through the amplificatioh’path offthe
detector.

5.1.6.6 Record the temperature at which this signal is produced, T (s). This shall be taken as the heat-
response vplue.

5.1.7 Provision for tests

5.1.7.1 Prrovide the following for testing in compliance with this patt of ISO 7240:
— for detfachable detectors: 23 detector heads and bases;
— for nonp-detachable detectors: 23 specimens;

— the dafa specified in Clause 7 and Clause 8.

5.1.7.2 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 smoke-respdnse
value of the specimens as measured in the/reproducibility of smoke response test (5.5) should plso
represent the production mean, and thatithe deviation limits specified for the reproducibility test shguld
also be apyllicable to the manufacturer’s production.

5.1.8 Test schedule

Test the spgcimens as speeified in Table 2. After the reproducibility of smoke response test (5.5), nunjber
the four specimens witlithe least sensitive smoke response (i.e. those with the highest smoke respdnse
value) 18 tp 23. Numberthe others 1 to 17 arbitrarily.

Table 2 — Test schedule

Test Subeclause Specimen no(s)-tobe tested
Repeatability of smoke response 5.2 one chosen arbitrarily
Directional dependence of smoke response 5.3 one chosen arbitrarily
Directional dependence of heat response 5.4 one chosen arbitrarily
Reproducibility of smoke response 5.5 all specimens

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

b 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 cannot be possible
to identify which test exposure caused the failure.

¢ This test defines measurement and assessment changes that apply to other tests if the detector has more than one
smoke sensor
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Test Subclause Specimen no(s). to be tested
Reproducibility of heat response 5.6 all specimens
Lower limit of heat response 5.7 1
Air movement 5.8 2
Dazzlinga 59 3
Variation of supply parameters a 3
Drv.heat (nppmrinnnl) o11 4
Colfl (operational) 512 5
Darpp heat, cyclic (operational) 5.13 6
Damp heat, steady state (endurance) 5.14 7
Sulfur dioxide (SO2) corrosion (endurance) 5.15 8
Shdck (operational) 5.16 9
Impact (operational) 517 10
VibFation, sinusoidal (operational) 5.18 11
Vibfation, sinusoidal (endurance) 549 11
Eleftrostatic discharge (operational) 20 12b
Radiated electromagnetic fields (operational) 5.20 13b
goopr;drl;(t:itsrclla(i)isturbances induced by electromagnetic fields 520 14b
Fask transient bursts (operational) 5.20 15b
Sloy high energy voltage surge (operational) 5.20 16b
Detlectors with more than one smoke sensor *Qptional testc 5.21 17
Fir¢ sensitivity 5.22 18, 19, 20, 21, 22, 23
a  |This test applies only to detectors using.a scattered or transmitted light principle of operation.
b |In the interests of test economy,.it\is permitted to use the same specimen for more than one EMC test.|In that case,
intgrmediate functional test(s) on(the*specimen(s) used for more than one test can be deleted, and the full fupctional test
conflucted at the end of the sequéence of tests. However, it should be noted that in the event of a failure, it canngt be possible
to identify which test exposure,caused the failure.
¢ |This test defines meastrement and assessment changes that apply to other tests if the detector has m¢re than one
smdke sensor

5.1/9 Test réport

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

5.2 _Repeatability of smoke response

5.2.1 Object of test

To show that the detector has stable behaviour with respect to its sensitivity even after a number of

alarm conditions.

5.2.2 Test procedure

5.2.2.1 Mountthespecimeninaccordance with 5.1.2 and connectit to supply and monitoring equipment

in accordance with 5.1.3.
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5.2.2.2 Measure the smoke-response value of the specimen six times as specified in 5.1.5. The
orientation of the specimen relative to the direction of air flow is arbitrary, but it shall be the same for all
six measurements.

5.2.2.3 Designate the maximum of the measured smoke-response values as ymax Or mmax and the
minimum value as ymin Or Mpin.

5.2.3 Requirements

5.2.3.1

Theratioofthe cmn](p-rpcpnncp values v

shall be not greater than 1,6.

nrax Y

5.2.3.2 T

5.2.3.3 T

0,05d

0,2dB

5.2.34 T
0,3dB

0,6 dB

5.3 Dirqctional dependence of smoke response

5.3.1 Ob

To show th|
the detectd

5.3.2 Tes

5.3.2.1 M

in accordance with 5.1.3.

5.3.2.2 M
specimen H

ject of test

DRV
AT Y

he lower smoke-response value ymiy shall be not less than 0,2.

he lower smoke-response value, mpyjp, shall be not less than
B/m for detectors with a declared smoke-response value band of 0,05 <)< 0,3, or

m for detectors with a declared smoke-response value band of 0,2-<m < 0,6.

he higher smoke-response value, mmay, shall be not greater than
m for detectors with a declared smoke-response value band of 0,05 <m < 0,3, or

m for detectors with a declared smoke-response value'band of 0,2 <m < 0,6.

at the sensitivity of the detector is not unduly dependent on the direction of air flow around

.
t procedure

[ount the specimen inaccerdance with 5.1.2 and connect it to supply and monitoring equipnjent

the
bnts

[easure the smoke-response value of the specimen eight times as specified in 5.1.5,
eing rotated 45° about its vertical axis between each measurement, so that the measurem

are taken

5.3.2.3
minimum

eight different orientations relative to the direction of air flow.

esignate the maximum of the measured smoke-response values as ymax Or mmax and|the

5.3.2.4 Record the orientations for which the maximum and minimum smoke-response values were

measured.

5.3.3 Requirements

5.3.3.1 The ratio of the smoke-response values ymax: Ymin OF Mmax: Mmin Shall be not greater than 1,6.

5.3.3.2 The lower smoke-response value ynin shall be not less than 0,2.

5.3.3.3 The lower smoke-response value, mpyjn, shall be not less than

10
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— 0,05 dB/m for detectors with a declared smoke-response value band of 0,05 <m < 0,3, or

— 0,2 dB/m for detectors with a declared smoke-response value band of 0,2 <m < 0,6.

5.3.3.4 The higher smoke-response value, mmax, shall be not greater than
— 0,3 dB/m for detectors with a declared smoke-response value band of 0,05 <m < 0,3, or

— 0,6 dB/m for detectors with a declared smoke-response value band of 0,2 <m < 0,6.

5.4 Directional rlnpnnrlnnrn of heat response

5.4]1 Object of test

To dhow that the sensitivity of the detector is not unduly dependent on the direction’of air flow around
the|detector.

5.4]2 Test procedure

5.4{2.1 Mountthe specimeninaccordance with 5.1.2 and connectitto supply and monitoringlequipment
in apcordance with 5.1.3.

5.4{2.2 Stabilize the specimen at 25 °C before each measurément.

5.4]2.3 Measure the heat-response value of the specimen eight times as specified in 5.1.6, jat a rate of
risg of 10 K/min, the specimen being rotated 45° about its vertical axis between each measyrement, so
thaf the measurements are taken at eight differentiorientations relative to the direction of air|flow.

5.4{2.4 Record the heat-response value atleach of the eight orientations.

5.4{2.5 Designate the maximum ofthe measured heat-response value as Trnax and the minimum value
as Tmin-

5.4]2.6 Record the orientations for which the maximum and minimum heat-response vplues were
megsured. The orientatien for which the maximum response time was measured is referregd to as the
leadt sensitive heat ori€éntation. The orientation for which the minimum response time was measured is
refdrred to as the mast'sensitive heat orientation.

5.4{3 Requifements

The ratio 0f (Tmax — 25):(Tmin — 25) shall be not greater than 1,6.

5.5l _Reproducibility of smoke response

5.5.1 Object of test

To show that the smoke sensitivity of the detector does not vary unduly from specimen to specimen.
5.5.2 Test procedure

5.5.2.1 Mountthespecimeninaccordance with 5.1.2 and connect it to supply and monitoring equipment
in accordance with 5.1.3.

5.5.2.2 Measure the smoke-response value of each specimen as specified in 5.1.5.
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5.5.2.3 Calculate the mean of these smoke-response values and designate itas y or m as appropriate.

5.5.2.4 Designate the maximum of the measured smoke-response values as ymax Or mmax and the
minimum value as ymin Or Mmpin.

5.5.3 Requirements

5.5.3.1 The ratio of the smoke-response values ymax: ¥ or mmax: m shall be not greater than 1,33, and
the ratio of the smoke-response values y : ymin or m: mpjy shall be not greater than 1,5.

5.5.3.2 T

5.5.3.3 T
— 0,05d
— 0,2dB

5.5.34 T
— 0,3dB
— 0,6dB

5.6 Rep

he lower smoke-response value ymiy shall be not less than 0,2.

he lower smoke-response value, mpjp, shall be not less than
B/m for detectors with a declared smoke-response value band of 0,05 < m £0,3, or

m for detectors with a declared smoke-response value band of 0,2 <m < 0,6.

he higher smoke-response value, mpax, shall be not greater than
m for detectors with a declared smoke-response value band‘f 0,05 <m < 0,3, or

m for detectors with a declared smoke-response valué:band of 0,2 <m < 0,6.

roducibility of heat response

5.6.1 Ob

ect of test

To show thit the heat sensitivity of the detector does not vary unduly from specimen to specimen.

5.6.2 Test procedure

5.6.2.1

5.6.2.2 S
5.6.2.3 M
20 K/min.

5.6.2.4 D
as Tmln

ountthe specimen in accordance with 5.1.2 and connect it to supply and monitoring equipnient
in accordamce with 5.1.3.

fabilize the specimetat 25 °C.

[easure the qeat-response value of the specimen as specified in 5.1.6, at a rate of ris

esignate the maximum of the measured heat-response value as Tpyax and the minimum v

b of

hlue

5.6.3 Requirements

The ratio o

f Tmax: Tmin shall be not greater than 1,3.

5.7 Lower limit of heat response

5.7.1 Object of the test

To show that detectors in the absence of smoke, are not more sensitive to heat alone, than is permitted
in ISO 7240-5.

12
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5.7.2 Test procedure

5.7.2.1 Mountthe specimeninaccordance with 5.1.2 and connect it to supply and monitoring equipment
in accordance with 5.1.3.

5.7.2.2 Measure the heat-response value of the specimen in its most sensitive orientation, using
the methods described in 5.3 and ISO 7240-5:2012, 5.4. For the purposes of these tests, use the test
parameters for class A1 detectors according to ISO 7240-5:2012.

NOTE The minimum static response temperature needs to be greater than that which is required to comply
witliThe dry heat (operational) test (5.11J.

5.713 Requirements

5.713.1 Inthe test for static response temperature (5.3 of ISO 7240-5:2012), the'specimen sHall not give
an glarm signal at a temperature less than the minimum static response temperature specified in Table 1
of I$0 7240-5:2012 for a class Al detectors according to ISO 7240-5:2012.

5.7{3.2 The specimen shall not give an alarm signal at each rate of\rise of air temperaturfe in a time
lesq than the lower response time limits specified in Table 4 of ISO(7240-5:2012 for a class A1 detector
according to ISO 7240-5:2012.

5.8 Air movement

5.8/1 Object of test

To dhow that the sensitivity of the detector is not unduly affected by the rate of the air flow|and that it
is npt unduly prone to false alarms in draughts or in short gusts.

5.8/2 Test procedure

5.8{2.1 Mountthespecimeninaccordance with 5.1.2 and connectit to supply and monitoringlequipment
in accordance with 5.1.3.

5.8{2.2 Measure the smoke-response value of the specimen as described in 5.1.5 in the mpst and the
leadt sensitive orientation. Designate these appropriately as y(0,2)max and y(0,2)min OF M(0,2)maj and m(o 2)

min-

5.8{2.3 Repedat these measurements but with an air velocity in the proximity of the fletector of
(1 % 0,2) m/svDesignate the smoke-response values in these tests as y(1,0)max and y(1,0)min qr mM(1,0)max
and| mz oyiin.

5.8.2.4 Additionally, for detectors containing an ionization chamber, 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 for a period of not less than 2 s and not more than 4 s.

5.8.2.4 Record any signal that is emitted.
5.8.3 Requirements

5.8.3.1 One of the following relationships shall apply:
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— for detectors using scattered or transmitted light: 0,625<

— for detectors using ionization: 0,625<

15:2014(E)

[ M0 2ymax * M0 2)min |

<1,6;
I:m(l,O)max + m(l,O)min:I

[J’ (0,2)max T Y(0,2)min ]

<1,6.
[J’(l,o)max + y(1,0)min]

5.8.3.2 For ionization-chamber detectors, the detector shall not emit either a fault signal or an alarm
signal during the test with aerosol free-air.

5.9 DaLA

59.1 Ob

To show th

g
ject of test

at the sensitivity of the detector is not unduly influenced by the close proximity of artif

cial

light sourdes. This test is only applicable to detectors using scattered light or transmitted light, as
ionization fhamber detectors are considered unlikely to be influenced.

5.9.2 Test procedure

5.9.2.1 Mount the apparatus for the dazzling test (see Annex D) in theSmoke tunnel as specified in|B.1.
5.9.2.2 Install the specimen in the apparatus in the least sensitive orientation and connect it tg its
supply and/monitoring equipment in accordance with 5.1.3.

5.9.2.3 Measure the smoke-response value of the specimen as specified in 5.1.5.

5.9.2.4 Spwitch the four lamps ON simultaneously for'10 s and then OFF for 10 s. Repeat this 10 timgs.
5.9.2.5 Spitch the four lamps ON again and;.after at least 1 min, measure the smoke-response valu as

specified ix

59.2.6 S

5.1.5, with the lamps ON.

witch the four lamps OFF.

5.9.2.7 Repeat5.9.2.3 to 5.9.2!6,but with the detector rotated 90° in one direction (either direction

be chosen)

59.2.8 H
smoke-res]

5.9.3 Re

During the
for at least

from the least sensitive orientation.

ponse valtie'as Mmpin.

Juitements

can

pr each orientation, designate the maximum smoke-response value as mpax and the mininpjum

periods when the switching sequences are being conducted and when the lamps are al
1 min, the specimen shall not emit either an alarm or fault signal.

ON

For each orientation, the ratio of the smoke response values mmax: mmin shall be not greater than 1,6.

5.10 Vari

5.10.1 Ob

ation in supply parameters (voltage)

ject of test

To show that, within the specified range(s) of the supply parameters (e.g. voltage), the sensitivity of the

detector is

14

not unduly dependent on these parameters.
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5.10.2 Test procedure

5.10.2.1 Measure the smoke-response value of the specimen as specified in 5.1.5, at the upper and lower

limi

ts of the supply parameter (e.g. voltage) range(s) specified by the manufacturer.

5.10.2.2 Designate the maximum of the measured smoke-response values as ymax Or Mmmax and the
minimum value as ymin Or Mpjn.

5.10.2.3 Measure the heat-response value of the specimen as specified in 5.1.6, at a rate of rise of

mal

5.1

NOT
For
If nd
tob

5.1

5.1

5.1

5.1

5.1

5.1

a ne ala and low M1L{s O 0 SUBDb naram Q oltag
hufacturer.
min-

bther types of detectors (e.g. analogue addressable), it might be necessary to consider signal levels
cessary, the manufacturer might need to provide suitable supply equipmentjto allow the supply
e changed as required.

.3 Requirements
D.3.1 The ratio of the smoke response values ymax: Ymiin@r Mmax: Mmin Shall be not greate
).3.2 The lower smoke-response value yni, shallbénot less than 0,2.

).3.3 The lower smoke-response value, mpif, shall be not less than

0,2 dB/m for detectors with a declared smoke-response value band of 0,2 < m < 0,6.

D.3.4 The higher smoke-response value, mpyax, shall be not greater than
0,3 dB/m for detectors'with a declared smoke-response value band of 0,05 <m < 0,3, or

0,6 dB/m for deteétors with a declared smoke-response value band of 0,2 <m < 0,6.

).3.5 The ratioof Tmax: Tmin shall be not greater than 1,3.

1 Dryheat (operational)

0,05 dB/m for detectors with a declared-smoke-response value band of 0,05 <m < 0,3, or

5.1

L 1D Object of test

fied by the

).2.4 Designate the maximum of the measured heat-response value as Trax and the’minimum value
as 1T

E For some detectors, the only relevant supply parameter can be the DC voltage applied to the detector.

and timing.
parameters

than 1,6.

To demonstrate the ability of the detector to function correctly at high ambient temperatures.

5.11.2 Test procedure

5.11.2.1 Reference

Use the test apparatus and conduct the procedure in accordance with IEC 60068-2-2, Test Bb, and with
5.11.2.2t0 5.11.2.5.

©IS
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5.11.2.2 State of the specimen during conditioning

Mount the specimen to be tested in the smoke tunnel as specified in B.1, in its least sensitive orientation,
with an initial air temperature of (25 = 5) °C, and connect it to its supply and monitoring equipment in
accordance with 5.1.3.

5.11.2.3 Conditioning
Apply the following conditioning:

— temperature: starting at an initial air temperature of (23 + 5) °C, increase the air temperature to
(55 = 7) °C at a rate not exceeding 1 K/min;

— duratipn: maintain the maximum temperature for 2 h.

5.11.2.4 Measurements during conditioning

Monitor the specimen to detect any alarm or fault signals.
5.11.2.5 Fjinal measurements

5.11.2.5.1|Measure the smoke-response value in accordance with ©.1.5, but at a temperatur¢ of
(55%2)°C

5.11.2.5.2|0f the two smoke-response values measured for<the specimen in this test and in|the
reproducibfility test (5.5), designate the greater as ymax or mpmdg’and the lesser as ymin or mpin.

NOTE For this test, the minimum static response of the héat sensor needs to be greater than (55 # 2) °C.
5.11.3 Refuirements

5.11.3.1 No alarm or fault signals shall be produced during conditioning, until the smoke-response value
is measuref.

5.11.3.2 The ratio of the smoke-response values ymax: Ymin OF Mmax: Mmin Shall be not greater than 1,6.
5.12 Cold (operational)

5.12.1 Object of test

To demonsfrate theability of the detector to function correctly at low ambient temperatures approprijiate
to the anti¢ipated-service environment.

5.12.2 Testprecedure

5.12.2.1 Reference

Use the test apparatus and conduct the procedures as specified in IEC 60068-2-1, Test Ab, but carry out
the conditioning procedure as specified in 5.12.2.2 to 5.12.2.5.

5.12.2.2 State of the specimen during conditioning

Mount the specimen as specified in 5.1.2 and connect it to its supply and monitoring equipment as
specified in 5.1.3.
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5.12.2.3 Conditioning
Apply the following conditioning:
— temperature: (-10  3) °C;

— duration: 16 h.

5.12.2.4 Measurements during conditioning

Monitor the specimen to detect any alarm or fault signals.

5.12.2.5 Final measurements

5.12.2.5.1 After the recovery period of between 1 h and 2 h at standard atmospheric conditions, measure
the smoke-response value as specified in 5.1.5.

5.12.2.5.2 Designate the greater of the smoke response values measured in this test and fdr the same
spefimen in the reproducibility test (5.5) as ymax Or mmax and the lesseras’ymin or Mmmpin.

5.12.2.5.3 Measure the heat-response value as specified in 5.1.6,at\d rate of rise of 20 K/min|

5.12.2.5.4 Designate the greater of the heat-response valug€s measured in this test and fof the same
spefimen in the reproducibility test (5.6) as Tmax and thelesser as Tpin.

5.12.3 Requirements

5.12.3.1 No alarm or fault signals shall be preduced during the conditioning.
5.12.3.2 The ratio of the smoke responsevalues ymax: Ymin O Mmax: Mmin Shall not be greater than 1,6.
5.12.3.3 The ratio of Tmax: Tmin shall be not greater than 1,3.
5.13 Damp heat, cyclic (operational)

5.18.1 Object of test

To demonstratethe ability of the detector to function correctly at high relative humjdity (with
condensation),which can occur for short periods in the anticipated service environment.

5.18.2 /Test procedure

5.13.2.T Reference

Use the test apparatus and conduct the procedure as specified in IEC 60068-2-30, Test Db, using the
Variant 1 test cycle and with 5.13.2.2 to 5.13.2.5.

5.13.2.2 State of the specimen during conditioning

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

Apply the following conditioning:

relativ

— at

lower temperature: (25 + 2) °C;

upper temperature: (40 + 2) °C;

e humidity:

lower temperature 295 %;

at

numbe

5.13.2.4 Measurements during conditioning

Monitor th

5.13.2.5 Final measurements

5.13.2.5.1
the smoke-

5.13.2.5.2
specimen i

5.13.2.5.3

5.13.2.5.4
specimen i

5.13.3 Re
5.13.3.1 N
5.13.3.2 T
5.13.3.3 T

5.14 Dan

upper temperature (93 = 3) %;

r of cycles: 2.

P specimen to detect any alarm or fault signals.

After the recovery period of between 1 h and 2 h at standard atmospheric conditions, meas
response value as specified in 5.1.5.

Designate the greater of the smoke-response value$imeasured in this test and for the s
h the reproducibility test (5.5) as ymax Or mmax and‘the lesser as ymin Or Mmin.

Measure the heat-response value as specified,in 5.1.6, at a rate of rise of 20 K/min.

Designate the greater of the heat-response values measured in this test and for the s
h the reproducibility test (5.6) as Tyfzxand the lesser as Tiin.

Juirements

o alarm or fault signals ‘shall be produced during the conditioning.

he ratio of the smoke response values ymax: Ymin OF Mmax: Mmin Shall not be greater than 1
he ratio of Iijax: Tmin shall be not greater than 1,3.

Ip heat, steady-state (endurance)

ure

hme

hme

6.

5.14.1 Ob

3 aof i 'S
CLCL UL ILOoU

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

5.14.2 Test procedure

5.14.2.1 Reference

Use the test apparatus and conduct the procedure as specified in IEC 60068-2-78, but carry out the
conditioning procedure specified in 5.14.2.2 to 5.14.2.3.

18

© ISO 2014 - All rights rese

rved


https://standardsiso.com/api/?name=28f72e130ce0078c9e6902c7f44cc56e

ISO 7240-15:2014(E)

5.14.2.2 State of the specimen during conditioning

Mount the specimen as specified in 5.1.2, but do not supply it with power during the conditioning.

5.14.2.3 Conditioning
Apply the following conditioning:
— temperature: (40 £ 2) °C;

— relative humidity: (93 + 3) %;

— |duration: 21 d.
5.14.2.4 Final measurements

5.14.2.4.1 After the recovery period of between 1 h and 2 h at standard atmospheric conditions, measure
the smoke-response value as specified in 5.1.5.

5.14.2.4.2 Designate the greater of the smoke response values measured in this test and fdr the same
spefimen in the reproducibility test (5.5) as ymax Or mmax and the lesser as ymin or Mmmpin.

5.14.2.4.3 Measure the heat-response value as specified in 5.1.6, at a rate of rise of 20 K/min]

5.14.2.4.4 Designate the greater of the heat-response vdlues measured in this test and fof the same
spefimen in the reproducibility test (5.6) as Tmax andthe lesser as Tpjn,

5.14.3 Requirements

5.14.3.1 No alarm of fault signal shall beattributable to the endurance conditioning when the specimen
is cpnnected to the supply and monitoring equipment.

5.14.3.2 The ratio of the smoke tesponse values ymax: Ymin O Mmax: Mmin Shall be not greater than 1,6.
5.14.3.3 The ratio of Tmax: Fmin shall be not greater than 1,3.
5.15 Sulfur dioxide(S02) corrosion (endurance)

5.15.1 Objectiof test

To lemonstrate the ability of the detector to withstand the corrosive effects of sulfur digxide as an
atmjospheric pollutant.

5.15.2 Test procedure

5.15.2.1 Reference

Use the test apparatus and conduct the procedure generally as specified in [EC 60068-2-42, Test Kc, but
carry out the conditioning specified in 5.15.2.2 to 5.15.2.3.

5.15.2.2 State of the specimen during conditioning

Mount the specimen as specified in 5.1.2. Do not supply it with power during the conditioning, but equip
it with untinned copper wires of the appropriate diameter, connected to sufficient terminals to allow
the final measurements to be made without making further connections to the specimen.
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5.15.2.3 Conditioning

Apply the following conditioning:

temperature: (25 + 2) °C;
relative humidity: (93 + 3) %j;
SO3 concentration: (25 + 5) pl/l1;

Duration: 21 d.

5.15.2.4 I-linal measurements

5.15.2.4.1
40°C, <50

5.15.2.4.2

5.15.2.4.3
specimen i

5.15.2.4.4

Designate
reproducih

5.15.3 Re

5.15.3.1 N
iS connects

5.15.3.2 T
5.15.3.3 T
5.16 Shoq

5.16.1 Ob

To demons|
infrequent|

ject of test

Immediately after the conditioning, subject the specimen to a drying period~of 16 |
% RH, followed by a recovery period of 1 h to 2 h at standard laboratory conditions.

After the recovery period, measure the smoke-response value as specified'in 5.1.5.

Designate the greater of the smoke response values measured jn.this test and for the s
h the reproducibility test (5.5) as ymax Or Mmax and the lesser asginin or Mmin.

Measure the heat-response value as specified in 5.1.6.

he greater of the heat-response value measured in thistest and for the same specimen in|
ility test (5.6) as Tmax and the lesser as Tyin.

Juirements

d to the supply and monitoring equipment.
he ratio of the smoke-response values ymax: Ymin O Mmax: Mmin Shall be not greater than 1

he ratio of Tinax: Tmin sh@ll'be not greater than 1,3.

'k (operational)

trate the.immunity of the detector to such mechanical shocks that are likely to occur, al
y, in the anticipated service environment.

L at

Ame

the

o alarm of fault signal shall be attributable to the endurance conditioning when the specimen

,6.

beit

5.16.2 Testprocedure

5.16.2.1 Reference

Use the test apparatus and perform the procedure generally as specified in [EC 60068-2-27, Test Ea, but
carry out the conditioning as specified in 5.16.2.2 to 5.16.2.4.

5.16.2.2 S

tate of the specimen during conditioning

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

20
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5.16.2.3 Conditioning

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

— shock pulse type: half sine;

— pulse duration: 6 ms;

— peakacceleration: 10 x (100 - 20M) m/s2 (where M is the mass of the specimen, in kilograms);

— number of directions: 6;

— |pulses per direction: 3.
5.16.2.3.2 Do not test specimens with a mass >4,75 kg.

5.16.2.4 Measurements during conditioning

Monitor the specimen to detect any alarm or fault signals.
5.16.2.5 Final measurements
5.16.2.5.1 After the conditioning, measure the smoke-responsevalue as specified in 5.1.5.

5.16.2.5.2 Designate the greater of the smoke responsé.values measured in this test and fdr the same
spefimen in the reproducibility test (5.5) as ymax Or mydx and the lesser as ymin Or Mmmpin.

5.16.2.4.3 Measure the heat-response value as specified in 5.1.6.

5.16.2.4.4 Designate the greater of the heat-response value measured in this test and fof the same
spefimen in the reproducibility test (5.6);as Tmax and the lesser as Tpin.

5.16.3 Requirements

5.16.3.1 No alarm or fault signals shall be produced during the conditioning.
5.16.3.2 The ratio of thie smoke-response values ymax: Ymin OF Mmax: Mmin Shall be not greatet than 1,6.
5.16.3.3 The ratio of Tmax: Tmin shall be not greater than 1,3.

5.17 Impact (operational)

5.17%1 Objectoftest

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

5.17.2 Test procedure

5.17.2.1 Apparatus

The test apparatus shall consist of a swinging hammer incorporating a rectangular-section aluminium
alloy head (aluminium alloy Al Cu4SiMg complying with ISO 209, solution- and precipitation-treated
condition) with the plane impact face chamfered to an angle of 60° to the horizontal, when in the striking
position (i.e. when the hammer shaft is vertical). A suitable apparatus is specified in Annex E.
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5.17.2.2 State of the specimen during conditioning

5.17.2.2.1 Mount the specimen rigidly to the apparatus by its normal mounting means and position it so
that it is struck by the upper half of the impact face when the hammer is in the vertical position (i.e. when
the hammerhead is moving horizontally). Choose the azimuthal direction and position of impact relative
to the specimen as that most likely to impair the normal functioning of the specimen.

5.17.2.2.2 Connect the specimen to its supply and monitoring equipment as specified in 5.1.3.

5.17.2.3 Conditioning

Apply the fpllowing conditioning:

— impactenergy: (1,9 £ 0,1) J;

— hammer velocity: (1,5 £ 0,125) m/s;

— numbdr of impacts: 1.

5.17.2.4 Measurements during conditioning

Monitor the specimen to detect any alarm or fault signals.
5.17.2.5 Fjinal measurements
5.17.2.5.1| After the conditioning, measure the smoke-respense value as specified in 5.1.5.

5.17.2.5.2|Designate the greater of the smoke-respon$e values measured in this test and for the same
specimen ip the reproducibility test (5.5) as ymax 0r-1max and the lesser as ymin or mpin.

5.17.2.5.3|Measure the heat-response value-as-specified in 5.1.6.

5.17.2.5.4|Designate the greater of thé\heat-response value measured in this test and for the same
specimen ip the reproducibility test (5.6) as Tmax and the lesser as Tpjn.

5.17.3 Requirements
5.17.3.1 No alarm or fault signals shall be produced during the conditioning.
5.17.3.2 The ratioof the smoke response values ymax: Ymin OF Mmax: Mmin Shall be not greater than 1],6.

5.17.3.3 Theratio of Tmax: Tmin shall be not greater than 1,3.

5.18 Vibration, sinusoidal (operational)

5.18.1 Object of test

To demonstrate the immunity of the detector to vibration at levels considered appropriate to the normal
service environment.
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5.18.2 Test procedure

5.18.2.1 Reference

Use the test apparatus and perform the procedure as specified in [EC 60068-2-6, Test Fc, but carry out
the conditioning specified in 5.18.2.2 to 5.18.2.4.

5.18.2.2 State of the specimen during conditioning

5.18.2.2.1 Mountthe specimen as specifiedin5.1.2 and connectit to its supply and monitoring equipment
as specified in 5.1.3.

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

5.18.2.3 Conditioning

5.18.2.3.1 Apply the following conditioning:

— [frequency range: 10 Hz to150 Hz;

— |acceleration amplitude: 4,905 m/s2 (= 0,5 gn);
— |number of axes: 3;

— |sweep rate: 1 octave/min;

— |number of sweep cycles: 1/axis.

5.18.2.3.2 The vibration operational and*endurance tests can be combined such that the gpecimen is
subjected to the operational test conditioning followed by the endurance test conditioning fin one axis
befgre changing to the next axis. Only one final measurement need then be made.

5.18.2.4 Measurements durifig.conditioning

Monitor the specimen to detect any alarm or fault signals.
5.18.2.5 Final measurements

5.18.2.5.1 After-the conditioning, measure the smoke-response value as specified in 5.1.5 Designate
the|greaterof the smoke-response values measured in this test and for the same specifnen in the
reproducibility test (5.5) as Ymax Or Mmax and the lesser as ymin Or Mmin.

5.18.2:5.2Measure the heat-response-valueasspecifiedin 16— |

5.18.2.5.3 Designate the greater of the heat-response value measured in this test and for the same
specimen in the reproducibility test (5.6) as Tmax and the lesser as Tpin.

5.18.3 Requirements
5.18.3.1 No alarm or fault signals shall be produced during the conditioning.
5.18.3.2 The ratio of the smoke response values ymax: Ymin OF Mmax: Mmin Shall be not greater than 1,6.

5.18.3.3 The ratio of Trnax: Tmin shall be not greater than 1,3.
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5.19 Vibration, sinusoidal (endurance)

5.19.1 Object of test

To demonstrate the ability of the detector to withstand the long-term effects of vibration at levels
appropriate to the service environment.

5.19.2 Test procedure

5.19.2.1 Reference

Use the tedt apparatus and perform the procedure as specified in I[EC 60068-2-6, Test Fc, but cdrrylout
the conditipning specified in 5.19.2.2 to 5.19.2.3.

5.19.2.2 Skate of the specimen during conditioning
5.19.2.2.1|Mount the specimen as specified in 5.1.2, but do not supply it with power\during conditioning.

5.19.2.2.2| Apply the vibration in turn to each of three mutually perpendicular'axes, and so that one of the
three axes |s perpendicular to the normal mounting axis of the specimen.

5.19.2.3 Conditioning

5.19.2.3.1|Apply the following conditioning:

— frequency range: 10 Hz to 150 Hz;

— acceleration amplitude: 9,81 m/s2 (= 1,0 gn);
— numbdr of axes: 3;

— sweep|rate: 1 octave/min;

— numbdr of sweep cycles: 20/axis,

5.19.2.3.2|The vibration operational and endurance tests can be combined such that the specimen is
subjected 10 the operational test’conditioning followed by the endurance test conditioning in one pxis
before changing to the next@xis. Only one final measurement need then be made.

5.19.2.4 Final measarements

5.19.2.4.1| Aftefithe conditioning, measure the smoke-response value as specified in 5.1.5.

5.19.2.4.2 "Designate the greater of the SMOKe-Tesponse values measured in this test and for the same
specimen in the reproducibility test (5.5) as ymax Or mmax and the lesser as ymin Or mpin.

5.19.2.4.3 Measure the heat-response value as specified in 5.1.6.

5.19.2.4.4 Designate the greater of the heat-response values measured in this test and for the same
specimen in the reproducibility test (5.6) as Timax and the lesser as Tmin.

5.19.3 Requirements

5.19.3.1 The ratio of the smoke-response values ymax: Ymin OF Mmax: Mmin Shall be not greater than 1,6.
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5.19.3.2 The ratio of Tmax: Tmin shall be not greater than 1,3.
5.20 Electromagnetic compatibility (EMC)

5.20.1 Conduct out the following EMC immunity tests as described in EN 50130-4:
a) electrostatic discharge;

b) radiated electromagnetic fields;

anaratiaonal

C) candiectad dictirlh o cnc s o nd ey Ala ot g nbi o 0

10
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d) |fasttransient bursts (operational);

e) |slow high-energy voltage surges (operational).

5.20.2 For these tests, the criteria for compliance specified in EN 50130-4 and\the following shall apply.
a) |The functional test, called for in the initial and final measurements,shall be as follows:
1) measure the smoke response value as described in 5.1.5;

2) designate the greater of the smoke-response value nie¢asured in this test and fof the same
specimen in the reproducibility test (5.5) as ymax 0&max and the lesser as ymin or Mimin;

3) measure the heat-response value as specified in5:1.6;

4) designate the greater of the heat-response*wvalues measured in this test and fof the same
specimen in the reproducibility test (5.6).as Tmax and the lesser as Tiin;

b) |The required operating condition shall beas described in 5.1.3;
c) |The acceptance criteria for the functionial test after the conditioning shall be that:
1) the ratio of the smoke respénse values ymax: Ymin Or Mmax: Mmin shall not be greater|than 1,6;

2) theratio of Tiax: Tminshall be not greater than 1,3.
5.2(1 Detectors with more than one smoke sensor — Optional test

5.2]1.1 Object of test

To demonstrate.the stability of each smoke sensor and its associated circuitry.

5.21.1.1-Reference

Thd manufacturer shall provide a measurement technique that allows individual assessment of the
response of each sensor with its associated circuitry (e.g. the detector can provide outputs of the
response data for each sensor, or a method can be provided for switching off each sensor independently).

NOTE1 To facilitate making reliable measurements, it is recommended that the predetermined signal be
normally produced by the sensor when the aerosol density in the proximity of the detector is within + 50 % of m
or y as determined in the reproducibility of smoke response test (5.5). If possible, these response measurements
should be made at the same time as the smoke-response value measurements, or they can be made in separate
tests on additional detectors or detectors, specially prepared to allow monitoring of the predetermined events or
signals, or by a combination of these.

NOTE 2  In the interest of test economy, the additional or specially prepared detectors can be used for more
than one test. In that case, the final measurements of the sensor response between tests on the same detector can
be deleted and the final measurement made at the end of a test sequence on a detector. However, in the event of a
failure, it might not be possible to identify which test exposure caused the failure.
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5.21.2 Test procedure

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

5.21.2.2 Measure the smoke-response value as specified in 5.1.5, making the following adjustments to
the procedure as required.

If the smoke detector incorporates at least one scattered light or transmitted light sensor and at

least one ionization sensor, then the smoke-response value shall be recorded consistently as either

mory,

Ifthes
respor|

If the g

at the choice of the manufacture, for the testsin 5.2, 5.3, 5.5, and 5.8 to 5.20.

moke detector incorporates only scattered light or transmitted light sensors, then the)smgke-

se value shall be recorded as m for the tests in 5.2, 5.3, 5.5, and 5.8 to 5.20.

moke detector incorporates only ionization sensors, then the smoke-response value shall be
recorded as y for the tests in 5.2, 5.3, 5.5, and 5.8 to 5.20.

5.21.2.3 I addition to the measurements of smoke-response values made for the$moke detector for
5.3, 5.5, and 5.8 to 5.20, record smoke-response values for each'smoke sensor. The sm¢ke-

tests in 5.2
response V
using scatt
the momen
the predet
sensor only

5.21.3 Re

Response
smoke-res

NOTE ’
measureme

5.22 Fire

alue for a particular smoke sensor shall be the aerosol densjty (expressed as m for sen
bred or transmitted light, or y for sensors using ionization),ifx¢the proximity of the detectd
t that a predetermined event associated with that sensor @gcurs. The manufacturer can chq
ermined event as either the moment the detector signals*an alarm due to the effect on

, or the moment the sensor with its associated circuitty'produces a predetermined signal

Juirements

measurements for individual sensors shall*meet the ratio requirements specified for
bonse values for the tests in 5.2, 5.3, 5.5{and 5.8 to 5.20.

'he requirements specifying minimuthsmoke-response values are not applicable to the resp
hts made on the individual sensors(

sensitivity

5.22.1 Object of test

To show th
general ap]

at the detector.lias adequate sensitivity to a broad spectrum of fire types as required
blication in fire'detection systems for buildings.

5.22.2 Principle

The speci

ens'are mounted in a standard fire test room (see Annex F) and are exposed to a series of

the

ors
rat
ose
that

the

nse

for

test

fires desig ed/to prndm‘p smoke and heat

5.22.3 Test procedure

5.22.3.1 Test fires

5.22.3.1.1 Subject the specimens to the six test fires TF1, TF2, TF3, TF4, TF5, and TF8, as specified in
Annexes G to L.

5.22.3.1.2 In order to be a valid test fire, the development of the fire shall be such that the profile
curves of m against y, and m against time, t, fall within the specified limits, up to the time when all of
the specimens have generated an alarm signal, or the end-of-test condition is reached, whichever is the
earlier. If these conditions are not met, then the test is invalid and shall be repeated. It is permissible, and
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can be necessary, to adjust the quantity, condition (e.g. moisture content) and arrangement of the fuel in
order to obtain valid test fires.

5.22.3.2 Mounting of the specimens

5.22.3.2.1 Mount the six specimens (Nos. 18 to 23) on the fire test room ceiling in the designated area
(see Annex F) in accordance with the manufacturer’s instructions, such that they are in the least sensitive
orientation relative to an assumed air flow from the centre of the room to the specimen.

5.2

P.3.2.3 Detectors which dynamically modify their sensitivity in response to varying ambient
ht require special reset procedures and/or stabilization times. The manufacturer’s guid
ought in such cases to ensure that the state of the detectors at the start of each test is rep
neir normal quiescent state.

p.3.3 Initial conditions

IM

test
to t

5.2
the

5.2
the

5.2

ORTANT — The stability of the air and temperature affectsthe smoke flow within|
is particularly important for the test fires, which praduce low thermal lift for

conditions

::ane should

esentative

the room.
the smoke

.g. TF2 and TF3). Therefore, the difference between the‘temperature near the flogr and the

ters) should be avoided. If it is necessary for people to be in the room at the begi
fire, they should leave as soon as possible, taking care to produce the minimum di
he air.

P.3.3.1 Before each test fire, ventilate the room with clean air until it is free from smoke,
conditions listed below can be obtained.

P.3.3.2 Switch off the ventilation'system and close all doors, windows and other openings
hir in the room to stabilize, and the following conditions to be obtained before the test is s

air temperature, T: (23 (5) °C;
air movement: negligible;
smoke density (ionization): y < 0,05;

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

3.4 Recording of the fire parameters and response values

lights and
ning of a
turbance

hnd so that

then allow
tarted:

5.2

D 3141 nnring each test fire record the fire parameters in Table 3 as a function of time

t, from the

start of the test. Record each parameter continuously or at least once per second.
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Table 3 — Fire parameters

Parameter Symbol Units
Temperature change AT K
Smoke density (ionization) y (dimensionless)
Smoke density (optical) m dB/m

5.22.3.4.2 The alarm signal produced by the supply and monitoring equipment shall be taken as the

indication thataspecimen-hasrespondedtothe testfire.

5.22.3.4.3|Record the time of response (alarm signal) of each specimen, along with ATj, y,, andym,)|the
fire paraméters at the moment of response. A response of the detector after the end-of-test gondition|has
been reachled shall be ignored.

5.22.4 Refuirements

Allsix spedimens shall generate an alarm signal in each test fire before the specified end-of-test condifion
is reached.

6 Testgeport

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

b) areference to this part of ISO 7240 (i.e. ISO 7240-15);

c) assessment of requirements specified in Clausew;

d) resultg of the tests specified in Clause 5,.ircluding:

1) thg individual smoke-response values, heat-response values, and the minimum, maximum, pnd
arjthmetic mean values where-appropriate,

2) copditioning period and the/conditioning atmosphere,
3) temperature and therélative humidity in the test room throughout the test,
4) defails of the supply and monitoring equipment and the alarm criteria;

e) assessment of mrarking requirements specified in Clause 7;

f) assessmentiofdata requirements specified in Clause 8;

g) ich

7 Marking

7.1 Each detector shall be clearly marked with the following information:
a) areference to this part of ISO 7240 (i.e. ISO 7240-15);

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

c) the model designation (type or number)

EXAMPLE (0,05 to 0,3) dB/m or (0,2 to 0,6) dB/m.
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wiring terminal designations;

some mark or code by which the manufacturer can identify, atleast, the date or batch of m
(e.g. a serial number or batch code).

anufacture

7.2 For detachable detectors, the marking of the detector head shall include items a), b), c), d), and f)

and

7.3

the base shall be marked with at least items c) and e).

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

7.4

7.5

7.6
reld

8

8.1
to ¢
eac

8.2
cor
of t
FD(

8.3
det

NOT
mar

The marking shall be visible during installation and shall be accessible during maijnteng
The markings shall not be placed on screws or other easily removable parts.

For detectors containing radioactive materials, attention is drawn to the)tarking provi
vant national requirements and OECD recommendations.

Data

nable their correct handling, installation and operationj.or if all of these data are not suj
h detector, reference to the appropriate data sheet shallbe given on or with each detector.

To enable correct operation of the detectorsythese data should describe the requiremsg

hese signals, a reference to the appropriate signalling protocol or a reference to suital
[E, etc.

Installation and maintenance data shall include reference to an in situ test method to
bctors operate correctly when installed.

E Additional information can be required by organizations certifying that detectors pr
ufacturer conform to the requirements of this part of ISO 7240.

nce.

tions of the

Detectors shall be supplied with sufficient technical, inStallation and maintenance docfimentation

bplied with

ents for the

rect processing of the signals from the detector. This can be in the form of a full technical specification

le types of

bnsure that

duced by a
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Annex A
(normative)

Compensation for detector drift

A.1 Principlesof

Al11 As
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at least 25
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comnensation for detector drift
HHR1oI-aetect arHt

COUTII P oIty A~

shold). When the sensor signal reaches the threshold, the detector generates an@larm sig

e alarm threshold is fixed and does not depend on the rate of change of sensor signal Y

known that the sensor signal in clean air can change over the life ofthée detector. Such chary
ced, for example, by contamination of the sensing chamber with dust or by other long-t

S.

ould be considered beneficial, therefore, to provideccompensation for such drift in orde

more constant level of smoke response value with time. For the purposes of this discussi
that the compensation is achieved by increasing‘the alarm threshold to offset some or
drift in the sensor output.

n if these changes are caused by a realbut gradual, increase in smoke level. The objective o

hacceptable degree.

the purposes of 4.10 and this anney, it is assumed that the development of any fire wi

% of the initial uncompensated smoke response value of the detector, Asry, per hour. At
ate for which this\Specification applies, e.g. 0,25 Asy per hour, the maximum time to al

this Annex, and“so there is no requirement for the detector to respond to these slower ratg

brder\fiot to restrict the way in which compensation is achieved, 4.10 requires only that

i

mple detector operates by comparing the signal from the sensor with a certain fixed\threshold

nal.

density at which this occurs is the smoke response value for the detector. Tn"this sinpple

vith

ges
Erm

1 as component ageing. This drift can, in time, lead to increased-sensitivity and eventually to

I to
, it
of

y compensation for drift will reduce the sensitivity of the detector to slow changes in the senjsor

5.9

nex is to ensure that the compensation does not reduce the sensitivity to a slowly developing

nich

serious danger to life or property will be such that the sensor output will change at a rate of

the
hrm

mpensation is 4-ll.The response to rates of change less than 0,25 Asy,y per hour is not specified

s of

'm-for all rates of change greater than 0,25 Ag,, per hour, not exceed (1,6 - the time to al

if the comp
0,25 Asru p

er h, the maximum time to alarm for a compensated alarm is (1,6 - 4 h), or 6,4 h.

A.2 Linear compensation

A21

If the threshold increases in a linear fashion with time in response to a rise in the sensor signal,

and if the extent of the compensation is not limited, then the maximum rate of compensation allowed, as
can be seen from Figure A.1, is described by Formula (A.1)

0,6X A,

30

. /6,4=0,0944_

(A1)
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A.2.2 At this compensation rate the sensor output will reach the compensated threshold in exactly

6,4 h.

Y

2 .

1 %

1,6

1’5 _ %

1 /

0,5+

2
0 | | | | | | | |
0 1 2 3 4 5 6.-64 7 8 X

Key
X |time, t, expressed in hours
Y [|alarm threshold relative to Agpy
1 |alarm threshold, for linear compensation at 0,094 4,y petshour
2 |sensor output, 0,25 Agry, per hour

Figure A.1 — Linear.compensation — Limiting case

A.3 Stepwise compensation

Although it has been assumed.above that the threshold is compensated linearly and coptinuously,
the|process need not be either linear or continuous. For example, the stepwise adjustmenL1 shown in
Figlire A.2 also meets the requirement since, in this case, an alarm is reached in 6 h, which |s less than
the|limiting value of 6,4 h.
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Y
2 |
1

1,5

1

0,5 \

2
0 | | | | | | |
0 1 2 3 4 5 6 7 87 X

Key
X  time, ¢, pxpressed in hours
Y alarm threshold relative to Agry
1 alarm threshold, for stepwise compensation
2 sensor putput, 0,25 Agyy per hour

A.4 High-rate compensation

Figure A.2 — Stepwise compensation)— Limiting case

It is not nefessary that the rate of compensation-be limited to 0,094 Asyy per hour if the total extent of

or zero rat
or less. In
test fires.

the compe];sation is restricted to 0,6 Asy,y. A'¥elatively rapid rate of compensation balanced by a slower

,as shown in Figure A.3, also meets the requirement in reaching an alarm condition in §,4 h
his case, the maximum rate.of compensation will be limited only by the requirements of{the

32
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N P X

A.5

A5

chapges in detector sensitivity. However, it is recognized that in an actual detector, the range

the
fini

of the detector could become degraded to an unacceptable degree.

A5
in
cha
the
Asry
1,6

Y
1
2 \
1,6
1.5+
1
05| \
2
0 | | | | | | | |
0 1 2 3 4 5 6 64 L7 8 X

time, t, expressed in hours
alarm threshold relative to Agry
alarm threshold, high-rate, limited-extent compensated

sensor output, 0,25 Asry, per hour

Figure A.3 — High-rate, limited-extent compensation

Avoidance of the nonlinear region

1 The requirements of 4.10 allew considerable freedom in the ways of compensatiy

output of the sensor is linearly related to smoke (or other stimulus which is equivalent t
e. If the range of compensation takes the sensor output into this nonlinear region, then the

2 As an example;“consider a detector having the transfer characteristic shown in
vhich both axeSyare expressed in terms of response threshold value Agpy. The nonlined
Facteristic cdus€s the effective sensitivity to be reduced at higher values of stimulus. In th
compensation shall be limited to less than 1,1 x Agyy, since in order to produce a change i
, the stimiulus shall increase from 1,1 x Agpy to 2,7 x Agry. This reduction in sensitivity by
s theimaximum allowed in 4.10.

g for slow
pver which
h smoke) is
sensitivity

Figure A.4,
irity of the

[: instance,

output of
a factor of
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25

1.5

1,6

stimulys

output

Figure A.4 — Example of nonlin€ar transfer characteristic

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=28f72e130ce0078c9e6902c7f44cc56e

B.1

B.1
for

Hov
med

whyd
ISO

B.1
wol
the

con|

ISO 7240-15:2014(E)

Annex B
(normative)

Smoke tunnel for smoke-response value measurements

1 This annex specifies those properties of the smoke tunnel which are of primary
making repeatable and reproducible measurements of smoke-response values¢of.smok
vever, since it is not practical to specify and measure all parameters which can in
lsurements, the background information in B.2 should be carefully considered and taken i
n a smoke tunnel is designed and used to make measurements in accordance with t
7240.

2 The smoke tunnel shall have a horizontal working sectioncontaining a working v
king volume is a defined part of the working section where the airtemperature and air flow
required test conditions. Conformance with this requirement'shall be regularly verified u
ditions, by measurements at an adequate number of poifts distributed within and on thg

boundaries of the working volume. The working volume shall‘be large enough to fully enclose t

mportance
detectors.
uence the
to account
his part of

blume. The
rare within
nder static
imaginary
he detector

to ble tested and the sensing parts of the measuring equipment. The working section shall be ¢lesigned to

allow the dazzling apparatus specified in Annex D to beinserted. The alarm to be tested shall
in ifs normal operating position on the underside of a flat board aligned with the air flow in t

vol
any|
the

B.1
[i.e.

me. The board shall be of such dimensions that'the edge or edges of the board are at least 2
part of the detector. The alarm-mounting arrangement shall not unduly obstruct the air flg
board and the tunnel ceiling.

3 Means shall be provided forf creating an essentially laminar air flow at the require
(0,2 £ 0,04) m/s or (1,0 £ 0,2) m/s] through the working volume. It shall be possible to

e mounted
he working
0 mm from
w between

| velocities
control the

temlperature at the required values and to increase the temperature at a rate not exceeding [l K/min to
55 {C.
B.1/4 Both aerosol density measurements, m in decibels per metre, for detectors using sfattered or

trar

smitted light, afd y (dimensionless) for detectors using ionization, shall be made in the working
volume in the preximity of the detector.

B.1|5 Means’shall be provided for the introduction of the test aerosol such that a homogenepus aerosol
denfsity is:ebtained in the working volume.
B.1.6 Gul_y omre—detector—shatt-be—mounted—imthe—tunmet—umntess—it—tas—beemrdemonstrated 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.

B.2 Construction of the smoke tunnel

B.2.1 Smoke detectors respond when the signal or signals from one or more smoke detectors fulfil
certain criteria. The smoke concentration at the sensor or sensors is related to the smoke concentration
surrounding the detector, but the relation is usually complex and dependent on several factors, such as
orientation, mounting, air velocity, turbulence and rate of rise of aerosol density. The relative change of
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the smoke-response value measured in the smoke tunnel is the main parameter considered when the
stability of smoke detectors is evaluated by testing in accordance with this part of ISO 7240.

B.2.2 Many different smoke tunnel designs are suitable for the tests specified in this part of [SO 7240
but the following points should be considered when designing and characterizing a smoke tunnel.

a) The smoke-response value measurements require increasing aerosol density until the detector
responds. This can be facilitated in a closed-circuit smoke tunnel. A purging system is required to
purge the smoke tunnel after each aerosol exposure.

b) The aipflow crea by 3 fa adll L . - S ough 2
turbulpnce reducer to create a nearly laminar and uniform air flow in the working voliime
(see Fjgure B.1). This can be facilitated by using a filter, honeycomb or both, in line* with,
and upstream of, the working section of the tunnel. If a filter is used, it should. be cogrse
enough to let the aerosol pass. Care should be taken to ensure that the air flowjis-well mixed
to give a uniform temperature and aerosol density before entering the flow turbulgnce

reducdr. Efficient mixing can be obtained by feeding the aerosol to the tumhel upstream |the

2 1

0\

=

[T T T

workin
mounti
detecto

b volume
hg board
(s) under test

control and measuring equipment

air flow

measuring ionization chamber (MIC)

N U1 AW N

d)

36

10
11
12

MIC suction
obscuration meter

temperpture sensor

flow turbulence reducer

supply pnd monitoringequipment reflector for obscuration meter

Figure-B:1 — Smoke tunnel — Working section side view and cross-section

A meahs-for heating the air before it enters the working section is required. The tunnel should
have a system capable of controlling the heating so as to achieve the specified temperatures
and temperature profiles in the working volume. Heating should be achieved by means of low-
temperature heaters to avoid the production of extraneous aerosols or alteration of the test aerosol.

Special attention should be given to the arrangement of the elements in the working volume in order
to avoid disturbance of the test conditions, e.g. due to turbulence. The suction through the measuring
ionization chamber (MIC) creates a mean air velocity of approximately 0,04 m/s in the plane of the
inlet openings in the chamber housing. However, the effect of the suction will be negligible if the MIC
is placed 10 cm to 15 cm downstream of the detector position.

The smoke tunnel can be designed for aerosol-free wind exposures at velocities of 5 m/s and 10 m/s,
provided this does not interfere with the operation when the tunnel is used for smoke-response
value measurements.
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B.3 Test aerosol for smoke-response measurements

B.3.1 A polydispersive aerosol shall be used as the test aerosol to measure the smoke-response values.
The bulk of the particles comprising the aerosol shall have a particle diameter between 0,5 um and 1 pm
and a refractive index of approximately 1,4.

B.3.2 The test aerosol shall be reproducible and stable with regard to the following parameters:

— particle mass distribution;

— [optical constants of the particles,
— |particle shape;

— |particle structure.

B.3|3 The stability of the aerosol should be ensured. One possible method to'do this is to mfeasure and
monitor the stability of the ratio m : y.

B.3|4 Itis recommended that an aerosol generator using pharmacetutical-grade paraffin oil be used to
gengrate the test aerosol.

B.4 Aerosol-measuring instruments

B.4.1 Obscuration method
B.4|1.1 Obscuration meter

B.4{1.1.1 The smoke-response value_of-detectors using scattered light or transmitt¢d light is
characterized by the absorbance index (€xtinction module) of the test aerosol, measured in th¢ proximity
of the detector, at the moment that it generates an alarm signal.

B.4{1.1.2 The absorbance index is designated m and expressed in decibels per metre (dB/m). The
absprbance index m is gived by the Formula B.1.

nglog(%’j (B.1)

whegre

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

Py TS the Tadiated power Teceived withiout testaerosol O STITOKE;

P is the radiated power received with test aerosol or smoke.

B.4.1.1.3 For all aerosol or smoke concentrations corresponding to an attenuation of up to 2 dB/m, the
measuring error of the obscuration meter shall not exceed 0,02 dB/m + 5 % of the measured attenuation
of the aerosol or smoke concentration.

B.4.1.1.4 The optical system shall be arranged so that any light scattered more than 3° by the test
aerosol or smoke is disregarded by the light detector.

B.4.1.1.5 The effective radiated power of the light beam shall be
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— atleast 50 % within a wavelength range from 800 nm to 950 nm,

— not more than 1 % in the wavelength range below 800 nm,

— not more than 10 % in the wavelength range above 1 050 nm.

NOTE

The effective radiated power in each wavelength range is the product of the power emitted by the light

source, the transmission level of the optical measuring path in clean air and the sensitivity of the receiver within
this wavelength range.

B.4.2 Measuring ionization chamber (MIC)

B.4.2.1 G

The smoke
y, which is
and which

alarm, at the moment that it generates an alarm condition.

B.4.2.2 (
B.4.2.2.1

B.4.2.2.2
of continug

B.4.2.2.3

measuring
sucked in 3
this volum
air movem

B.4.2.2.4
radioactivd
the electro
ratio of the
of the aerd
proportion
of the smol

B.4.2.2.5
apply:

eneral

L-response value of detectors using ionization is characterized by a non-dimensienal’quan

is related to the particle concentration of the test aerosol, measured in the‘\proximity of

perating method and basic construction
The mechanical construction of the measuring ionization chamber is given in Annex M.

The measuring device consists of a measuring chambet;ah electronic amplifier and a metj
usly sucking in a sample of the aerosol or smoke to be.measured.

The principle of operation of the measuring ionization chamber is shown in Figure B.2.
chamber contains a measuring volume and>a suitable means by which the sampled a
nd passes the measuring volume in such alway that the aerosol/smoke particles diffuse

ents.

The air within the measuring volume is ionized by alpha radiation from an americ
source, such that there is asbipolar flow of ions when an electrical voltage is applied betw
des. This flow of ions is.affected in a known manner by the aerosol or smoke particles.
current in the aerosol-free chamber to that in the presence of an aerosol is a known func

al to the particle.concentration for a particular type of aerosol or smoke, is used as a meag
xe-response value-for smoke detectors using ionization.

The medsuring chamber is so dimensioned and operated that the following relations]

(1o} (1)

Fity,

derived from the relative change of the current flowing in a measuring ionization champer,

the

hod

The
ris
nto

. This diffusion is such that the flow ofions within the measuring volume is not disturbedl by

jum
een
The
fion

sol or smoke concentration. Thus, the non-dimensional quantity y, which is approximately

ure

ips

N S

QU

38

T

,a..d,—klj LIOJ

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

is the chamber constant;

is the particle concentration, in particles per cubic metre;

is the average particle diameter

3.2)
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Figure B.2 —Measuring ionization chamber — Method of operation
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Annex C
(normative)

Heat tunnel for heat-response value measurements

This annex specifies those propertles of the heat tunnel Wthh are of prlmary importance for
ure
ctors. However since it is not practlcal to specify and measure all parameters, Wthh can
the measurements, the background information in Annex N should be carefully cohsidgred
taken |nto account when a heat tunnel is designed and used to make measurements in accorddnce

Th¢ heat tunnel shall meet the following requirements for each class of heat depector itis used to

The heat tunnel shall have a horizontal working section containingCa~working volume. [The
working volume is a defined part of the working section, where the dir temperature and air flow
condit]ons are within +2 K and 0,1 m/s, respectively, of the nominal tést conditions. Conformgnce
with this requirement shall be regularly verified under both stati¢:and rate-of-rise conditiong, by
measufrements at an adequate number of points distributed within‘and on the imaginary boundafries
of the frorking volume. The working volume shall be large enotigh to fully enclose the detector(§) to
be tested, the required amount of mounting board and the temperature measuring sensor.

Mount|the detector to be tested in its normal operating position on the underside of a flat bdard
alignegl with the air flow in the working volume, The board shall be (5 * 1) mm thick and of quch
dimenfpions that the edge(s) of the board are at\least 20 mm from any part of the detector. [The
edge(s) of the board shall have a semi-circular)form and the air flow between the board and|the
tunnel|ceiling shall not be unduly obstructed. The material from which the board is made shall have
a thermal conductivity not greater than 0,52 W/(m-K).

If two pr more detectors are to be mounted in the working volume and tested simultaneously, then
previops tests shall have been cenducted which confirm that response time measurements made
simulthneously on more than/on€é detector are in close agreement with measurements mad¢ by
testing detectors individually..Tn the event of a dispute, the value obtained by individual testing
shall be accepted.

Means|shall be provided for creating a stream of air through the working volume at the constant
temperature and rate of rise of air temperature specified for each class of detector to be tesfed.
This ajr streamrshall be essentially laminar and maintained at a constant mass flow equivaler]t to
(0,8 £9,1) m/s-at’25 °C.

The tenperature sensor shall be positioned at least 50 mm upstream of the detector and at l¢ast
25 mimnt ba]nwn f]'\a ]nwnav‘ Surface afthamonntinahbhaqard Thao A1 fnmnarﬂfnra chall ha nnnfrn”aj to

Ot eI oIt S o oo ot T Ire ot o pe T C-UTITr T o et oIt o

within 2 K of the nominal temperature required at any time during the test.

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

Means shall be provided for measuring the response time of the detector under test to an accuracy
of +1s.
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Annex D
(normative)

Apparatus for the dazzling test

D.1 The dazzling apparatus [see Figure D.1 a)] shall be constructed so that it can be inserted in the

ing-section-of-the-smoketunnelThe-apparatusis-cube-shaped—with-fouroefthe-eubefgces (ABFE,
D, BFGH and EFGH) closed and lined on the inside with high-gloss aluminium foil. The other two
opposing cube faces (ABCD and BFGH) are open to allow for the flow of test aerosol through|the device.

D.2|  Acircular fluorescent lamp [32 W, “warm white”, approximate colour tempgerature: 2800 K; see
Figuire D.1 b)] with a diameter of approximately 30 cm is mounted on each of the.four closed [surfaces of
thelcube. The lights should not cause turbulence in the tunnel. To obtain a stablelight outpuf, the tubes
shopld be aged for 100 h and discarded at 2 000 h.

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

D.4| Theelectrical connections to the fluorescentlamps shallbe such that there can be no ifjterference
with the detection system through electrical signals.

Dimensions in|centimetres

H G
o c
ﬁ
| ) 4 o~
E F
by
A
B
=34
a) Dazzling apparatus b) Lamp

Key

1 stream of aerosol

2 fluorescent lamp

Figure D.1 — Dazzling apparatus and lamp
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Apparatus for the impact test

pparatus (see Figure E.1) consists essentially of a swinging hammer comprisi

steel boss, which runs on ball bearings on a fixed steel shaft mounted in ax

ch as to allow complete rotation of the hammer assembly when the specimen is not/pres¢

b striker with overall dimensions of 76 mm (width) x 50 mm (depth) x 94 mm{length) an

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

precipitati
tubular stdg

E.3 The
the axis of
102 mm in

bn-treated. It has a plane-impact face chamfered at (60 + 1)° to the long'axis of the head.
el shaft has an outside diameter of (25 + 0,1) mm with a wall thickné€ss of (1,6 + 0,1) mm

e striker is mounted on the shaft so that its long axis is at a radial'distance of 305 mm f
rotation of the assembly, the two axes being mutually perpendicular. The central bos
outside diameter and 200 mm long, and is mounted coaxially on the fixed steel pivot sk

which is approximately 25 mm in diameter; however the precise diameter of the shaft will depeng

the bearin

E.4
outside dia
protrudes.
to balance
150 mm-di
with one e

E.5 Thy
normal fix
the hammyg

E.6 To
as shown
assembly i
weight re

s used.

Diametrically opposite the hammer shaft are two steel counter-balance arms, each 20 mr

meter and 185 mm long. These arms are screwed'into the boss so that the length of 150

A steel counter-balance weight is mounted @n the arms so that its position can be adju;
the mass of the striker and arms, as in Figure E.1. On the end of the central boss is mount
ameter aluminium alloy pulley, 12 mm,wide, and around this is wound an inextensible c3
d fixed to the pulley. The other end of the cable supports the operating weight.

 rigid frame also supports the({mounting board on which the specimen is mounted by
ngs. The mounting board is adjustable vertically so that the upper half of the impact fag
r will strike the specimen-when the hammer is moving horizontally, as shown in Figure

bperate the apparatug,.the position of the mounting board with the specimen is first adjus
n Figure E.1 and the-mounting board is then secured rigidly to the frame. The ham
5 then balancedcarefully by adjustment of the counter-balance weight with the opera
ved. The hamimer arm is then drawn back to the horizontal position ready for release

0
the opera‘?ing weight is r€instated. On release of the assembly, the operating weight will spin the ham

and arm th
weight to
radius of t

!

rough amangle of 3m/2 rad to strike the specimen. The mass, in kilograms, of the opera
roduce-the required impact energy of 1,9 | equals 0,388/(3nr) kg, where r is the effec
e pulléy, in metres. This equals approximately 0,55 kg for a pulley radius of 75 mm.

E.7

As thispa SGC 0 ¢ a-hammervelocitya 3 52 013V /s thema
hammer head will need to be reduced by drilling the back face sufficiently to obtain this velocity. It is

ng a

ent.

dis
and
The

fom
s is
aft,
| on

N in
mm
ted
bd a
ble,

rits
e of

ted
mer
[ing
and
mer
[ing
tive

the

estimated that a head of mass of about 0,79 kg will be required to obtain the specified velocity, but this
will have to be determined by trial and error.
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Key
a  |angle of movement 6 pulley
1 |mounting board 7  ball bearings
2 |detector 8  counter-balance arms
3 [striker 9  operating weight
4 |striker shaft 10 counter-balance weight
5 |boss
NOTE The dimensions shown are for guidance, apart from those relating to the hammer head.
Figure E.1 — Impact apparatus
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Fire test room

and

eg F.1

past
hall

ts

F.1 The specimens to be tested, the measuring ionization chamber (MIC), the temperature probe
the measurrep ofthe-ob tonmetersh beloecatedwithinthevolumeshownintig
and F.2
F.2 Thé¢ specimens, the MIC and the mechanical parts of the obscuration meter shall beat 1
100 mm aplart, measured to the nearest edges. The centreline of the beam of the obscurationmeter s
be at least B5 mm below the ceiling.

Dimensions/in metres

1
k)
11
I =S
poe
11
i
n
9

Key
1 specimgns and measuring instruments (see Figure E2)
2 positioh of testfiré
Figure F.1 —/Plan view of fire test room and position of specimens and monitoring instrume
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Dimensions in metres

015

Key
1 |ceiling

Figure F.2 — Mounting positions for instruments and specimens
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Open cellulosic (wood) fire (TF1)

G.1 Fue

Approximdtely 70 dried beechwood sticks, each stick having dimensions of 10 mm x 20 mm by250 nm.

G.2 Congditioning

Dry the stifks in a heating oven so the moister content is less than 3 %.

G.3 Preparation
If necessarjy, transport the sticks from the oven in a closed plastic bagsand open the bag just pridr to
laying out the stick in the test arrangement.
G.4 Arrangement

Superimpose seven layers on a base surface measuring approximately 50 cm wide x 50 cm long by § cm
high (see Fjgure G.1).

Dimensions in centimdtres

— Y N N —
N D 5N N
= N TR -
R
co ‘

mmmm
Y AN

-
. \ .

Ab
50 \

1

Key
1  container for methylated spirits

Figure G.1 — Wood arrangement for test fire TF1
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G.5 Ignition starter

Methylated spirits, 5 cm3 in a bowl 5 cm in diameter, located in the centre of the base surface, ignited
by flame or spark.

G.6 Test validity criteria

The development of the fire shall be such that the curves of m against y, and m against time, ¢, fall within
the hatched areas shown in Figures G.2 and G.3. Thatis, 0,45 dB/m <m < 0,75 dB/mand 270 s <t<370s
at the end-of-test condition yg = 6.

i (dBim)

¥

Figure G.2 — Limits for m against y, Fire TE1Y" Figure G.3 — Limits for m against time, ¢, Fire
TF1

G.7 End-of-test conditions

Theg end-of-test condition yg shall'be when y = 6, or when all of the specimens have generategd an alarm
signal, whichever is the earlier.
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H.1 Fue

Approxima

H.2 Con

Dry the sti

H.3 Prej

If necessar
laying out

H.4 Hot

H.4.1 Th
a distance

15:2014(E)

Annex H
(normative)

Smouldering (pyrolysis) wood fire (TF2)

tely 10 dried beechwood sticks, each stick having dimensions of 75 mm x 25 mm x20'm

ditioning

Cks in a heating oven so the moisture content is approximately 5 %.
paration
he sticks in the test arrangement.

plate

of 3 mm between grooves. Each groove shall’lbe 2 mm deep and 5 mm wide, with the o

groove 4 mim from the edge. The hotplate shall have-a rating of approximately 2 kW.

H.4.2 Th
counted fr

e temperature of the hot plate shall’be measured by a sensor attached to the fifth gro
m the edge of the hotplate, and Secured to provide a good thermal contact.

H.5 Arrangement

The sticks
in contact
as shown i

vith the surface@uch that the temperature probe lies between the sticks and is not cove
n Figure H.1.

H.6 Heating rate

Power the
is maintair

hotplate such that its temperature rises from ambient to 600 °C in approximately 11 min,

ed-for-the-duration-ofthetest

e hotplate shall have a 220 mm diameter groe¥ed surface with eight concentric grooves ¥

shall be arranged radially on the grooved hotplate surface, with the 20-mm side of the s

y, transport the sticks from the oven in a closed plastic bagsand open the bag just pridr to

vith
ter

bve,

tick
red,

and

H.7 Test validity criteria

H.7.1 No flaming shall occur before the end-of-test condition has been reached. The development of the
fire shall be such that the curves of m against y, and m against time, ¢, fall within the hatched areas shown
in Figure H.2 and Figure H.3, respectively.

H.7.2 For detectors using ionization, if the end of test condition, mg = 2 dB/m, is reached before all the

specimens

48

have responded, then the test is only considered valid if y = 1,6.
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Key
grooved hotplate
temperature sensor
wooden sticks

Figure H.1 = Arrangement of sticks on the hotplate
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|
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Figure H.2 — Limits for m against Figure H.3 — Limits for m against
Y, Fire TF2 time, ¢, Fire TF2
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H.8 Variables

The number of sticks, the rate of temperature increase of the hotplate, and the degree of conditioning of
the wood can be varied in order for the test fire to remain within the profile curve limits.

H.9 End-of-test conditions

The end-of-test condition mg shall be when m = 2 dB/m or when all of the specimens have generated an
alarm signal, whichever is the earlier.
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1.1

Apq
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Annex I
(normative)

Glowing smouldering cotton fire (TF3)

E

appiroximately 3 g.

1.2

Wa
tha

1.3

Fas

Conditioning
h 50 % humidity prior to being ignited.

Arrangement

non-combustible plate as shown in Figure 1.1.

| T
ST

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

bh and dry the wicks if they have a protective coating. Store the wicks-in‘an environment

fen the wicks to a ring approximately 10 cm in diameter and suspended approximately 1

Dimensio

1 weighing

of no more

m above a

hs in metres

Figure .1 — Arrangement of the cotton wicks
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