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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
nonfgovernmentat, In_fialson with 1S5S0, also take part I the Work. SO collaborates closely with the
Intefnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Intefnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Thel main task of technical committees is to prepare International Standards. Draft\International Standards
adopted by the technical committees are circulated to the member bodies forWwoting. Publication as an
Intefnational Standard requires approval by at least 75 % of the member bodies ¢asting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subjgct of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO[7240-12 was prepared by Technical Committee ISO/TC 21, Equipment for fire protection and fire fighting,
Subcommittee SC 3, Fire detection and alarm systems.

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

— | Part 2: Control and indicating equipment

— | Part 4: Power supply equipment

— | Part 5: Point-type heat detectors

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

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

— | Part 9: Test firesyfor fire detectors [TS]

— | Part 11: Manual call points

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

Dot 40 i e 4 4
— art To. CGUITIPDaAtlvNy dSSCOSITICTIU Ul Sy SICTIT COITIDUTITTITS

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

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

— Part 21: Routing equipment

© I1SO 2006 — All rights reserved \4
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The following parts are under preparation:

— Part 8: Carbon monoxide fire detectors using an electro-chemical cell in combination with a heat sensor
— Part 10: Point-type flame detectors

— Part 16: Sound system control and indication equipment

— Part 19: Design, installation, commissioning and service of sound systems for emergency purposes

—  Part 22--Smoke-detection r-Yall lipmnnf for ducts

Vi © ISO 2006 — All rights reserved
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Introduction

This part of ISO 7240, drawn up by ISO/TC 21/SC 3, is based on a draft prepared by the European
Committee for Standardization's CEN/TC 72, Fire detection and fire alarm systems.

A fire detection and alarm system is required to function satisfactorily not only in the event of fire, but also
durifgand atter exposure to conditions lIkely to be met In practice, ncluding corrosion, vibration, direct impact,
indirect shock and electromagnetic interference. Specific tests are intended to assess the perferajance of the
smaqgke detectors under such conditions.

Thig part of ISO 7240 is not intended to place any other restrictions on the design and, Construction of such
detgctors.

© ISO 2006 — All rights reserved Vi
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Fire detection and alarm systems —

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

1

This
detd
and

attehuation of an optical beam.

Thig

NOT
whig

2

The]
refe
doc

ISO
Par

ISO

Scope
part of ISO 7240 specifies requirements, test methods and performance,critéria for line-

ctors for use in fire detection systems installed in buildings. The detectors Consist of at least 3
a receiver and can include reflector(s), for the detection of smoke by the)attenuation and/or

part of ISO 7240 does not cover

line-type smoke detectors designed to operate with separations between opposed compon
than 1 m;

line-type smoke detectors whose optical path length is defined or adjusted by an integral
connection;

line-type smoke detectors with special characteristics, which cannot be assessed by the test
this part of ISO 7240.

E The term “optical” is used to describe that part of the electromagnetic spectrum produced by the
h the receiver is responsive; this is notwrestricted to visible wavelengths.

Normative references

following referenced’ documents are indispensable for the application of this document,
rences, only theedition cited applies. For undated references, the latest edition of the
iment (includingxany amendments) applies.

209-1, Wrought aluminium and aluminium alloys — Chemical composition and forms of
1: Chemical composition

ype smoke
transmitter
changes in

ents of less

mechanical

methods in

ransmitter to

For dated
referenced

products —

7240-1, Fire detection and alarm systems — Part 1: General and definitions

IEC 60064, Tungsten filament lamps for domestic and similar general lighting purposes — Performance
requirements

IEC

IEC

IEC

IEC

60068-1, Environmental testing — Part 1: General and guidance
60068-2-1, Environmental testing — Part 2: Tests. Tests A: Cold
60068-2-2, Environmental testing — Part 2: Tests. Tests B: Dry heat

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

© I1SO 2006 — All rights reserved
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IEC 60068-2-27, Environmental testing — Part 2: Tests. Test Ea and guidance: Shock

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

IEC 60068-2-78, Environmental testing — Part 2-78: Tests. Test Cab: Damp heat, steady state
IEC 60081, Double-capped fluorescent lamps — Performance specifications

EN 50130-4:1995, Alarm systems — Part 4: Electromagnetic compatibility — Product family standard:
Immunity requirements for components of fire, intruder and social alarm systems

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 7240-1 and the follewing apply.

31
attenuation
C
reduction in intensity of the optical beam at the receiver, defined by the equation

C= 10‘0910 (ITOJ

I, is the received intensity without reduction in intensity;
I is fhe received intensity after reduction in intensity.
NOTE The attenuation is expressed in units of decibels (dB).

3.2
opposed cpmponent
component| [transmitter and receiver or transmitter-receiver and reflector(s)] of the beam detector whose
position determines the optical path

3.3
optical path length
total distange traversed bythe optical beam between the transmitter and the receiver

3.4
receiver
component(that.receives the optical beam

3.5
response threshold value

value of attenuation multiplied by the number of times the optical beam passes through the attenuation, at the
moment an alarm signal is generated by a specimen, when tested in accordance with 5.1.5

3.6
sensitivity adjustment
any adjustment during or after commissioning which leads to a change in the response to fire

3.7

separation
physical distance between the opposed components

2 © I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=a91be1003ff30fb3c2bcb0dd38b380c8

3.8

ISO 7240-12:2006(E)

transmitter
component from which the optical beam emanates

4

4.1

General requirements

Compliance

In order to comply with this part of ISO 7240, the detector shall meet the requirements of Clause 4, which shall

be
sha

4.2

Ead

an g@larm can be identified, until the alarm condition is reset. Where other conditions of the dete

visu
swit
dete

The
up t

a)

b)

4.3

The
ope

4.4
For
indi

If th
mor
ino

If m
con

erifled by visuat inspection or engineering assessment, shattbe tested M accordance with C
| meet the requirements of the tests.

Individual alarm indication
h detector shall be provided with an integral red visual indicator by which the individual detect
ally indicated, these shall be clearly distinguishable from the alarm indication; except when the
ched into a service mode. For detachable detectors, the indicator may,be integral with the

ctor head.

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

45° from the vertical axis of the detector when viewed from beneath the detector in at least ong

Connection of ancillary devices

detector may provide for connectionstto ancillary devices (remote indicators, control relay

Monitoring of detachable detectors and connections

detachable detectors, a 'means shall be provided for a remote monitoring system (e.g. the
Cating equipment) to,detect the removal of the head from the base, in order to give a fault signa

ere are cables,connecting separate parts of the detector, then a means shall be provided f
itoring system(e’.g. the control and indicating equipment) to detect a short or open circuit on th
[der to give afault signal.

ore than one detector can be connected to the transmission path of a remote monitoring s
rol’and indicating equipment), the removal of a head from the base shall not prevent an alarm

ano

ause 5 and

br releasing
ctor can be

detector is
base or the

at an angle

5° from the vertical axis of the detector when viewed frombeneath the detector in any directiop and

b direction.

5, etc.), but

n- or short-circuit failures of these conneéctions shall not prevent the correct operation of the detector.

control and
l.

Dr a remote
ose cables,

ystem (e.qg.
signal from

her' detector connected to the same transmission path.

4.5

Manufacturer’s adjustments

It shall not be possible to change the manufacturer's settings except by special means (e.g. the use of a
special code or tool) or by breaking or removing a seal.
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4.6 On-site adjustment of response threshold value

If there is provision for on-site adjustment of the response threshold value of the detector then

a)

b)

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

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

part of

These adju

4.7 Protection of optical components

The detectq
any enclost

NOTE )
that this req

precautions @gainst unwanted alarms due to the entry of small insects.

4.8 Limi

SO 7240.

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

r shall be so designed that a sphere of diameter greater than (1,3 + 0,05)\mfn cannot pass
re containing optical components when the detector is in the operational condition.

[his requirement is intended to restrict the access of insects into the sensitiyé.parts of the detector. It is k]
hlirement is not sufficient to prevent the access of all insects, therefore, it“‘may be necessary to take ¢

of compensation

Compensatjon may be used to mitigate changes in sensitivity due to the build-up of dust and o
contaminanits on the optical surfaces (see Annex A).

into

own
ther

ther

The detect@r shall emit either a fault or alarm signal_at‘the limit of compensation for the effect of a slpwly
changing signal response.

Since it is gractically impossible to perform tests\with very slight increases in attenuation, an evaluation of the
detectors conformity shall be made by analysing the circuits/software and/or by physical tests and simulatipns.
4.9 Marking

Each detecjor shall be clearly marked with the following information:

a) arefergnce to this partof1SO 7240 (i.e. ISO 7240-12);

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

c) the mogel designation (type or number);

d) the wirthgterminal-designrations:

e) some mark(s) or code(s) (e.g. serial number or batch code) by which the manufacturer can identify, at

least, the date or batch and place of manufacture, and the version number(s) of any software contained

within t

he detector.

For detachable detectors, the detector head shall be marked with a), b), c¢) and e), and the base shall be
marked with, at least, ¢) and d).

The information corresponding to c) shall be clearly marked on each reflector.

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.

© I1SO 2006 — All rights reserved
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The markings shall be visible during installation of the detector and shall be accessible during maintenance.

The

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

4.10 Data

Either detectors shall be supplied with sufficient technical, installation and maintenance data to enable their
correct installation and operation or, if all of these data are not supplied with each detector, reference to the
appropriate data sheet shall be given on, or with, each detector.

To

nablg correct r\pnrol‘ir\n of the detectors thaese-data shaould deseribe-the. rnqllirnmnnfe for
Hao+ H t H=HEH—OHR8—Gets6tors—i GaHa—SROHE—G Hoe—+1e— HHBReRSO4

the correct

prog

a)

b)

c)

Inst
ope

NOT
conf

4.1

4.11

The]
to fy

4.11

4.11
doc
ISO

essing of the signals from the detector and include at least the following.

The maximum angular misalignment; if this is different for the transmitter, receiver or reflector
for the vertical or horizontal misalignment, this shall be stated.

The response threshold value of the detector in dB; if the response threshold value can be a
minimum and maximum response threshold values and any setting of response behaviour th
comply with this part of ISO 7240 shall be stated.

The minimum and maximum separation distance.

hllation and maintenance data shall include reference to an imsitu test method to ensure th
rate correctly when installed.

E Additional information can be required by organizations-certifying that detectors produced by a
prm to the requirements of this part of ISO 7240.

I Requirements for software-controlled detectors

.1 General

requirements of 4.11.2, 4.11.3 and 4:11.4 shall be met for detectors that rely on software con
Ifil the requirements of this part of ISO 7240.

.2 Software documentation

Imentation shall be.in sufficient detail for the design to be inspected for compliance with
7240 and shalldngclude at least the following:

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

1) , abrief description of the modules and the functions that they perform,

or different

djusted, the
at does not

ht detectors

manufacturer

trol in order

.21 The manufacturer shall submit documentation that gives an overview of the software gesign. This

this part of

=}

g

2}~ the way in which the modules interact

b)

c)

3) the overall hierarchy of the program,
4) the way in which the software interacts with the hardware of the detector,

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

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.

© I1SO 2006 — All rights reserved
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4.11.2.2

The manufacturer shall have available detailed design documentation, but which is provided to
the testing authority only when required by that authority. It shall be comprised of at least the following:

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

1)

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

2) the name of the module,

3) adescription of the tasks performed,

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

b) full soyrce code listings, as hard copy or in machine-readable form (e.g. ASCII-code), including“all glpbal
and logal variables, constants and labels used, and sufficient comment for the program, flow td be
recogn|zed;

c) details [of any software tools used in the design and implementation phase (CASE-T60ls, compilers, efc.).

4.11.3 Software design

In order to g¢nsure the reliability of the detector, the following requirements for software design apply.

a) The software shall have a modular structure.

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

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

4.11.4 Stofage of programs and data

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

settings, shall be held in non-volatile memory:- Writing to areas of memory containing this program and ¢ata

shall be pdssible only by the use of some special tool or code and shall not be possible during nofmal
operation of the detector.

Site-specifi¢ data shall be held in membory which will retain data for at least two weeks without external pqwer

to the deteftor, unless provisionlis) made for the automatic renewal of such data, following loss of pojver,

within 1 h of power being restored.

4.12 Fault signalling

A fire alarn signalyshall not be cancelled by a fault resulting from a rapid change in obscuration] (in

accordance with §:6) or by a result of the limit of compensation being reached (in accordance with 4.8).

5 Test methods

5.1

5.1.1

General

Atmospheric conditions for tests

Unless otherwise stated in a test procedure, carry out 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:

temper

ature: (15 to 35) °C;

© I1SO 2006 — All rights reserved
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relative humidity: (25 to 75) %;

air pressure: (86 to 106) kPa.

The temperature and humidity shall be substantially constant for each environmental test where the standard

atm

5.1.

ospheric conditions are applied.

2 Operating conditions for tests

If a test method requires a specimen to be operational, then connect the specimen to suitable supply and

mor“r\rinn aauinbment havina tha charactarictice raaguired—_byvy tha manufacti irar!
ROHHRg—egHHpHeHt—T R g— e —ERaiaGteRSHES—egurea—o y—He—aRttHaGtuet

spe

mal

cho

prog
maq
detd

The
(Clg

5.1.

Mol
theq
unfg

5.1

Unlg¢ss otherwise stated, the tolerances for the environmental test parameters shall be as given
refe

If a
+5

5.1

5.1.

Inst
con
5.1.

Con
stal]

A Tolerances

.p Measurement of response threshold value

's _data  |linlac
S—Cdta—othes

5 otherwise

ufacturer's specified range(s) and shall remain substantially constant throughout thectests
edure requires a specimen to be monitored to detect any alarm or fault signals, then connecti
ctors) to allow a fault signal to be recognized.

details of the supply and monitoring equipment and the alarm criteria usedyshall be given in th
use 6).

B Mounting arrangements

e instructions describe more than one method of mounting, then the method considered
vourable for each test shall be chosen.

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

specific tolerance or deviation limitis.not specified in a requirement or test procedure, then a
Yo shall be applied.

5.1  General
bll the specimen,) for which the response threshold value is to be measured, on the measu

orming to Annex B, in its normal operating position, by its normal means of attachment in acco
B.

nect the specimen to its supply and monitoring equipment in accordance with 5.1.2, and
ilize for at least 15 min.

cified in the test method, the supply parameters applied to the specimen shall be, S§ef
sen for each parameter shall normally be the nominal value, or the mean of the specified ran

e to any necessary ancillary devices (e.g. through wiring to an end-of-line~device for d

nt the specimen by its normal means of attachment in accordance with the manufacturer's ing

within the
The value
ge. If a test
bns shall be
onventional

b test report

structions. If
to be most

n the basic

olerance of

ring bench,
rdance with

allow it to

Record the response threshold value as C.

5.1.

5.2 Operating conditions

Assemble the receiver on a rigid support at a longitudinal distance of at least 500 mm from the transmitter or
the transmitter-receiver at the same distance from the reflector (see Figure B.1).

In the case of opposed components with a separate transmitter and receiver, place an attenuator holder as
close as possible to the front of the receiver. In the case of opposed components with a transmitter-receiver

and

reflector, place an attenuator in front of the reflector.
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Adjust the attenuator holder so that the whole beam passes through the attenuator. Use the attenuator holder
to mount the attenuators used during the measurement of response threshold value.

The height, #, separating the axis of the optical beam above the support shall be 10 times the diameter (or the
vertical dimension) of the optical system of the receiver.

Carry out adjustment for path length or alignment, if required, in accordance with the manufacturer's

instructions

Unless otherwise stated in a test procedure, measure the response threshold value with the maximum
separation or a simulated maximum separation carried out using means agreed by the manufacturer.

5153 Illeasurements

The respon
an alarm w
shall be in 4

5.1.6 Pro
Provide the
a) seven
b) data sq

The specim

construction and calibration.

This implieg
should also
be applicab

51.7 Tes

Test the sp

two least s¢nsitive specimens (i.e. those with the highest response thresholds) 6 and 7 and the others 1

arbitrarily.

51.8 Tes

The test res

5.2 Reproducibility

se threshold value is determined by the value of the lowest value test attenuator required to
ithin 30 s after introduction in the beam. The minimum resolution for optical density attenuz
ccordance with Table B.1 (see Annex B).

Vision for tests

following for testing compliance with this part of ISO 7240:

jetectors;

ecified by 4.10.

ens submitted shall be representative of the manufacturer's normal production with regard to

that the mean response threshold value of the’seven specimens found in the reproducibility
represent the production mean, and that the limits specified in the reproducibility test should
e to the manufacturer's production.

t schedule

bcimens in accordance with-the test schedule in Table 1. After the reproducibility test, numbef

t report

ults shall bé&reported in accordance with Clause 6.

give
tors

heir

test
also

the
to 5

521 Obj

P 2 ¢
cUL Ul ICSL

To demonstrate that the sensitivity of the detector does not vary unduly from specimen to specimen.

5.2.2 Test procedure

Adjust the specimens to the maximum sensitivity.

Measure the response threshold value of each of the specimens in accordance with 5.1.5.

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

Designate the maximum response threshold value as Cy5x and the minimum value as Cpjn.
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Table 1 — Test schedule

Test Subclause Specimen No.(s)

Reproducibility 5.2 all specimens
Repeatability 5.3 2
Directional dependence 54 1
Variation of supply parameters 5.5 1
Rapid changes in attenuation 5.6 1
Slow changes in attenuation 5.7 1
Opfjcal path length dependence 5.8 1
Firg sensitivity 5.9 6 anfd 7
Stray light 5.10 6
Dry|heat (operational) 5.11 3
Colf (operational) 5.12 3
Darpp heat, steady state (operational) 5.13 2
Dalhp heat, steady state (endurance) 5.14 2
Vibfation (endurance) 5.15 7
Elegtrostatic discharge (operational) 5.16 43
Radiated electromagnetic fields (operational) 5.16 69
Conducted disturbances induced by electromagnetic fields (operational) 5.16 69
Fagt transient bursts (operational) 5.16 49
Slow high-energy voltage surges (operational) 5.16 69
Sulfur dioxide SO, corrosion (endurance) 517 5
Impgact (operational) 5.18 1

a
fund
seq
cau

In the interests of test economy, it is permitted to use,the same specimen for more than one EMC test. In that case
tional test(s) on the specimen(s) used for more_than-one test may be deleted, and the functional test conducted at
hence of tests. However it should be noted thatiin the event of a failure, it may not be possible to identify which
bed the failure (see Clause 4 of EN 50130-4:1995).

, intermediate
he end of the
fest exposure

5.2.

B Requirements

In the case of opposed-components with a separate transmitter and receiver, Cmin shall not be less than
0,4 gB. In the case of.opposed components with a transmitter-receiver and reflector, Cnin shall |not be less
than 0,2 dB.

Thel ratio of the response threshold values Cpay : C shall not be greater than 1,33 and the fratio of the
response threshold values C : Cnin shall not be greater than 1,5.

5.3| ‘Repeatability

5.3.1 Object of test

To demonstrate that the detector has stable behaviour with respect to its sensitivity even after a number of
alarm conditions.

5.3.2 Test procedure

Adjust the specimen to the maximum sensitivity.

Measure the response threshold value of the specimen to be tested three times in accordance with 5.1.5.
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The period between successive determinations shall not be less than 15 min or more than 1 h.

Power the specimen without interruption or disturbance to the optical beam for 7 d. Again measure the
response threshold value of the specimen once, in accordance with 5.1.5.

The maximum response threshold value shall be designated Cpax and the minimum value shall be designated

Cmin-

5.3.3 Req

uirements

No alarm or_fault signals shall he emitted during the 7 d hetween testing

In the casq of opposed components with a separate transmitter and receiver, Cnin shall not becess than

0,4 dB. In the case of opposed components with a transmitter-receiver and reflector, Cpyin, shall.not be |Jess

than 0,2 dB

The ratio of|the response threshold values Cpax : Cmin shall not be greater than 1,6.

5.4 Direg¢tional dependence

5.4.1 Object of test

To demonsfrate that the angular inaccuracies in alignment (within the faaXximum stated by the manufactyrer)

of the deteftor resulting from installation and/or movement in the sttucture of a building, do not affecf the

operation of the detector.

5.4.2 Test procedure

5.4.21  State of the specimen during conditioning

Adjust the [specimen to the maximum sensitivity ;and mount in accordance with 5.1.3 with the maximum

separation.|[Connect in accordance with 5.1.2;

With the agreement of the manufacturer;ithis test may be carried out outside of the limits of the stangard

atmospheri¢ conditions of 5.1.1.

5.4.2.2 (Conditioning

Subject eagh opposed component to the following procedures whilst holding the other component stationafy.

a) Rotate|the componrent in a clockwise direction about a vertical axis at a rate of (0,3 + 0,05)°/min up td the
maximpm angular misalignment declared by the manufacturer in accordance with 4.10.
In the ¢ase of opposed components with a separate transmitter and receiver, after 2 min in this position,
place « i i ; ith a
transmitter-receiver and reflector, after 2 min in this position, place an attenuator of value 3 dB in the
optical path.
Reset the detector and continue the rotation. Record the smallest angle at which a fault or alarm signal is
emitted.
Return the rotated component to its original position, reset the detector and allow it to stabilize.

b) Repeat the procedure described in a) but rotate the component in a counter-clockwise direction.

c) Repeat the procedures described in a) and b) but rotate the component about a horizontal axis normal to
the beam.
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5.4.3 Requirements

The specimen shall not emit a fault or an alarm signal whilst being rotated in the directions specified within the
angular tolerances stated by the manufacturer [see 4.10 a)].

The specimen shall emit an alarm signal no more than 30 s after the total introduction of the attenuator
specified in section 5.4.2.2.

5.5

5.5.

Variation of supply parameters

t—Object

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

detd

5.5.

ctor is not unduly dependent on those parameters.

P Test procedure

Adjuist the specimen to the maximum sensitivity.

Mesd
of th

Des
For

othd
nec

sure the response threshold value of the specimen in accordance with.5.1.5 at the upper and
e supply parameter (e.g. voltage) range(s) specified by the manufacturer.

ignate the maximum response threshold value as Cy 3¢ and theuminimum value as Cpjn-
some detectors, the only relevant supply parameter may.be the d.c. voltage applied to the d

r types of detectors (e.g. analogue-addressable), signal levels and timing might need to be cq
bssary, the manufacturer may be requested to provide suitable supply equipment to allow

pargmeters to be changed as required.

5.5.
In t
0,4
thar
The]
5.6

5.6.

To
larg

3 Requirements

ne case of opposed components withva separate transmitter and receiver, Cnin shall not b
0B. In the case of opposed componeéents with a transmitter-receiver and reflector, Cyyj, shall
0,2 dB.

ratio of the response thresheld values Crax : Cmin shall not be greater than 1,6.
Rapid changes(in attenuation

1 Object of test

b andisustained increase in beam attenuation.

itivity of the

lower limits

etector. For
nsidered. If
the supply

e less than
not be less

jemonstrate that the detector produces alarm or fault signals, within an acceptable time, aft¢r a sudden

5.6.

2 Testprocedure

Adjust the specimen to the minimum sensitivity, and mount and connect in accordance with 5.1.2 and 5.1.3.

Use the following attenuators:

a)

attenuator A:

— in the case of opposed components with a separate transmitter and receiver, a value of 6

dB,

— in the case of opposed components with a transmitter-receiver and reflector, a value of 3 dB;

© I1SO 2006 — All rights reserved
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b)

attenuator B:

— in the case of opposed components with a separate transmitter and receiver, a value of 10 *8 dB,

— in the case of opposed components with a transmitter-receiver and reflector, a value of 5 *8 dB.

Place the attenuator A in the optical path. The time to place attenuator A in the optical path shall not exceed
1 s. Keep the attenuator A in place for 40 s.

Remove attenuator A, reset the detector and place the attenuator B in the optical path. The time to place

attenuator

5.6.3 Re

The specin

between th¢ components.

The specimen shall emit a fault or alarm signal not more than 60 s after thestotal introduction of

attenuator H
5.7 Slow

571 Obj

To demon
compensati

5.7.2 Tes
Adjust the g

Measure th
either cont
Annex B),
the reprodu

Designate {
specimen in

in the optical path shall not exceed 1 s. Keep the attenuator B in place for 70 s.

uirements

en shall emit an alarm signal not more than 30 s after the total introduction of.the attenuat|

B between the components.
changes in attenuation

bet of test

strate  that the detector can detect a slowly developing fire, despite the provision of
pn for the effects of contamination of the optical comiponents.

l procedure
pecimen to the maximum sensitivity, and mount and connect in accordance with 5.1.5.

e response threshold value of thé_specimen in accordance with 5.1.5 but change the attenu
nuously or in steps in_accordance with the minimum attenuator resolution in Table B.1
ith an average rate of C /4.dB/h where C is the average response threshold values measure
Cibility test.

he greater of the response threshold values measured in this test and that measured for the s
the reproducibility test as Cpax and the lesser as Cryin-

5.7.3 Requirements

In the casq of opposed components with a separate transmitter and receiver, Cpin shall not be less
0,4 dB. In the case of opposed components with a transmitter-receiver and reflector, Cri, shall not be

than 0,2 dB

or A

the

any

ator
see
din

ame

han
less

The ratio of

the response threshold values Cyax : Cmin shall not be greater than 1,6.

5.8 Optical path length dependence

5.8.1

Object of test

To demonstrate that the response threshold of the detector does not change significantly when it is tested
over the minimum and maximum optical path length stated by the manufacturer.

12
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5.8.2 Test procedure
Adjust the specimen to the maximum sensitivity.

With the agreement of the manufacturer, this test may be carried out outside of the limits of the standard
atmospheric conditions of 5.1.1.

Measure the response threshold value in accordance with 5.1.5 at the minimum and maximum separations in
accordance with the manufacturer's instructions.

Designate the greater of the response threshold values measured in this test and that measured for the same
spetimen in the reproducibility test as Cmax and the lesser as Cpin.

5.8.8 Requirements
In the case of opposed components with a separate transmitter and receiver, Cyinsshall not be less than
0,4 dB. In the case of opposed components with a transmitter-receiver and reflector, Crin shall |not be less
than 0,2 dB.

Thejratio of the response threshold values Cpax : Cin shall not be greater than 1,6.
5.9| Fire sensitivity

5.9.1 Object of test

To demonstrate that the detector has adequate sensitivity to a broad spectrum of smoke types as [required for
gengral application in fire detection systems for buildings.

5.9. Test procedure

5.9.p1 Principle of test

The| specimens are mounted in a standard fire test room (see Annex C) and exposed to a series|of test fires
des|gned to produce smoke representative of a wide spectrum of types of smoke and smoke flow dqonditions.

5.9.2.2 Testfires

Subject the specimens.to)the four test fires TF2 to TF5. The type, quantity and arrangement of the fuel and
the method of ignition“are specified in Annexes D to G for each test fire, along with the end-of-tgst condition
and|the required profile curve limits.

In ofder for a\test fire to be valid, the development of the fire shall be such that the profile curves ¢f m against
y and m against time, ¢, 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 may be necessary, to adjust the quantity,
condition (e.g. moisiure conient) and arrangement of the fuelto obfain valid test fires. The equation for m and
yis given in Annex H.

5.9.2.3 Mounting of specimens

Adjust the sensitivity to the minimum recommended for the separation applied, as indicated in manufacturer's
data.

Any adjustment for path length or alignment shall be carried out in accordance with the manufacturer's
instructions.
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If the size of the test room does not allow the detector to be tested at its maximum specified separation, a
method agreed with the manufacturer (e.g. use of attenuators) should be used to simulate the specified

separation.

Mount the two specimens (Nos. 6 and 7) on the fire test room ceiling in the designated area (see Annex C) in
accordance with the manufacturer's instructions.

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

Detectors which dynamically modify their sensitivity in response to varying ambient conditions could require

special res
cases to e
quiescent s

5.9.24 |

IMPORTAN
particularly
Therefore,

g
g

st-proceduresandfor stabitizatiom times—The mmanufacturer' s guidance shoutdbe—sougttim
nsure that the state of the detectors at the start of each test is representative of their-HO
ate.

hitial conditions

T — The stability of the air and temperature affects the smoke flow within'the room. Th

y important for the test fires which produce low thermal lift for the smoke (e.g. TF2 and T|
the difference between the temperature near the floor and the ceiling’should be < 2 °C,

local heat
is necessa

possible, taking care to produce the minimum disturbance to the air.

Before each test fire

a) ventila
obtaing
b) cleant

Switch off
room to sta

— airtem
air mo
smoke

smoke

5.9.25 K

During each test firejrecord the fire parameters in Table 2 as a function of time from the start of the

Record eac!

ources that can cause convection currents (e.g. lights and heaters) should be avoided
for people to be in the room at the beginning of a test fire, they should leave as soo

d5
ne specimens and any attenuator(s) in accordance with the manufacturer's guidelines.

he ventilation system and close all doors;‘windows and other openings. Then, allow the air in

pilize and the following conditions to be ebtained before the test is started:
perature, T (23 £ 5) °C;

ement: negligible;

density (ionization):  y < 0,05;

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

Recording of:the’fire parameters and response values

N parameter continuously or at least once per second.

- _1 : 4
IdUIe 2 - I me palalllelelb

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

uch
mal

s is
F3).
nd

J{If it

f

the room with clean air until it is free from smoke, so that the conditions given below can be

as

the

est.

The alarm signal given by the supply and monitoring equipment shall be taken as the indication that a

specimen h

14

as responded to the test fire.
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Record the time of response (alarm signal) of each specimen, along with ATy, y5 and mj,, the fire parameters
at the moment of response. A response of the smoke alarm after the end of test condition is ignored.

5.9.3 Requirements
Both specimens shall generate an alarm signal, in each test fire, at mg < 0,7 dB/m.
5.10 Stray light

5.10.1_Object of test

To (Iiemonstrate that the detector is immune to stray light generated by artificial light sources.
5.10.2 Test procedure

5.10.2.1 Apparatus

Thel test apparatus shall generally be in accordance with Annex I. The test.shall be conducted in jaccordance
with 5.10.2.2 to 5.10.2.4.

5.10.2.2 State of specimen during conditioning

Adjdist the specimen to the maximum sensitivity and connect itnaccordance with 5.1.2 and 5.1.3 for 1 h before
the test.

Turn on the fluorescent lamps for a period of 5 min before the test.

5.10.2.3 Conditioning

Apply the following test procedure:

a) |all lights: off;

b) |incandescent lights: on for 10 s and off for 10 s, 20 times;
c) |fluorescent lights (6 500, K colour temperature): on for 10 s and off for 10 s, 20 times;
d) |incandescent and-6'500 K fluorescent lights: on for 2 h;

e) |fluorescentlights (5 000 K colour temperature): on for 10 s and off for 10 s, 20 times;

f) |incandescent and 5 000 K fluorescent lights: on for 2 h.

5.1Q.24 Measurements during conditioning

After the end of period 5.10.2.3 d) and after the end of period 5.10.2.3 f), and with the lamps on, measure the
response threshold value in accordance with 5.1.5 but with the conditions of Annex I.

Designate the greater of the response threshold values measured in this test and that measured for the same
specimen in the reproducibility test as Cmax and the lesser as Cpin.

5.10.3 Requirements

No alarm or fault signals shall be given during the periods 5.10.2.3 a), b), c), d), e) and f).
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In the case of opposed components with a separate transmitter and receiver, Cpin shall not be less than
0,4 dB. In the case of opposed components with a transmitter-receiver and reflector, Cpyin, shall not be less

than 0,2 dB

The ratio of

the response threshold values Cax : Cmin Shall not be greater than 1,6.

5.11 Dry heat (operational)

5.11.1 Object of test

To demons
short periog

5.11.2 Tes

5.11.21 H

Use the tes
5.11.2.6.

9q

L

5.11.2.2

Adjust the g

5.11.2.3 (
Apply the fqg

temper

duratio

NOTE )
temperature.

5.11.2.4

Monitor the

511.25 |

rate the abitity of the detectorto function correctty athighambient temperatures that tanm oce
s in the service environment.

l procedure

Reference

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

tate of the specimen during conditioning
pecimen to the maximum sensitivity, and mount and connectdn accordance with 5.1.2 and 5.1.
fonditioning

llowing conditioning:

(55 + 2) °C;

n: Maintain this temperature for 2 h.

Measurements during-conditioning

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

ntermediate measurements

At the end ¢f thé ‘conditioning period, whilst the specimen is still in the conditioning atmosphere, in the cas
ith a separate transmitter and receiver, place an attenuator of value 6 dB in the op|

opposed co

path. In the

mponents w

O PONEe W - O PDld enua

value 3 dB in the optical path.

5.11.2.6 Final measurements

[est Bb specifies a rate of température change of < 1 °C/min for the transitions to and from the conditig

for

P to

ature: Starting at an initial air temperature of (23 +5) °C, increase the air temperaturg¢ to

ning

e of
tical
r of

After a recovery period of at least 1 h at the standard atmospheric conditions, measure the response threshold
in accordance with 5.1.5

Designate the greater of the response threshold values measured in this test and that measured for the same
specimen in the reproducibility test as Crzx and the lesser as Cpin.

16

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=a91be1003ff30fb3c2bcb0dd38b380c8

ISO 7240-12:2006(E)

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

The detector shall emit an alarm signal no more than 30 s after the total introduction of the attenuator
specified in section 5.11.2.5.

In the case of opposed components with a separate transmitter and receiver, Cmin shall not be less than
0,4 dB. In the case of opposed components with a transmitter-receiver and reflector, Crin shall not be less
than 0,2 dB.

Thejratio of the response threshold values Cpax : Cin shall not be greater than 1,6.
5.12 Cold (operational)

5.12.1 Object of test

To gdemonstrate the ability of the detector to function correctly at low ambient temperatures appropriate to the
anticipated service environment.

5.12.2 Test procedure

5.12.2.1 Reference

Us€ the test apparatus and perform the procedure as spécified in IEC 60068-2-1, Test Ab and|5.12.2.2 to
5.12.2.6.

5.12.2.2 State of the specimen during conditioning
Adjdist the specimen to the maximum sensitivity’and mount and connect in accordance with 5.1.2 gand 5.1.3.
5.12.2.3 Conditioning

Apply the following conditioning:

— |temperature: (-10.£3) °C;

— |duration: 16-h.
NOTE Test Abspecifies a rate of temperature change of <1 °C/min for the transitions to and from thqg conditioning
temperature.

5.12.2.4 \’Measurements during conditioning

Mor Haortha cnaciman dirina tha canditinnina nariad +a datact anv alarmn Ar fonlt cinnalc
toO—tHe-—Speom e aurmgtHe-Cornartormgp ot to-attetrary o TaurtStigHars:

5.12.2.5 Intermediate measurements

At the end of the conditioning period, whilst the specimen is still in the conditioning atmosphere, in the case of
opposed components with a separate transmitter and receiver, place an attenuator of value 6 dB in the optical
path. In the case of opposed components with a transmitter-receiver and reflector, place an attenuator of
value 3 dB in the optical path.
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5.12.2.6 Final measurements

After a recovery period of at least 1 h at the standard atmospheric conditions, measure the response threshold
in accordance with 5.1.5.

Designate the greater of the response threshold values measured in this test and that measured for the same
specimen in the reproducibility test as C5¢ and the lesser as Cjn-

5.12.3 Requirements

No alarm or_fault Qignnle shall he gi\/nn dllring the r‘nndi’rinning
The detectpr shall emit an alarm signal no more than 30 s after the total introduction of the attenuator
specified in[5.12.2.5.
In the casq of opposed components with a separate transmitter and receiver, Cpin shall-not be less than
0,4 dB. In the case of opposed components with a transmitter-receiver and reflector, Cpyji.shall not be Jess
than 0,2 dB
The ratio of|the response threshold values Cpax : Cmin shall not be greater than 1,6.
5.13 Damp heat, steady state (operational)
5.13.1 Object of the test
To demonsjrate the ability of the detector to function correctly at high relative humidity (without condensation),
which may pccur for short periods in the anticipated service environment.
5.13.2 Test procedure
5.13.2.1 Reference
Use the test apparatus and perform the procedure as specified in IEC 60068-2-78, Test Cab, and 5.13.2)2 to
5.13.2.5.
5.13.2.2 State of the specimen during conditioning
Adjust the gpecimen to the maximum sensitivity, and mount and connect in accordance with 5.1.2 and 5.1.3.
5.13.2.3 Conditioning
Apply the fqllowing-conditioning:

tempernature: (40 + 2) °C;

relative humidity: (93 + 3) %;

duration: 4d.

5.13.2.4 Measurements during conditioning

Monitor the

18

specimen during the conditioning period to detect any alarm or fault signals.
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5.13.2.5 Final measurements

After a recovery period of at least 1 h at the standard atmospheric conditions, measure the response threshold

ina

ccordance with 5.1.5.

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

spe

cimen in the reproducibility test as Cigx and the lesser as Cnin.

5.13.3 Requirements

No

alarm or fault Qignale shall he gi\/nn dllring the Pnndiﬁnning

In t
0,4

than 0,2 dB.

Thel ratio of the response threshold values Cpax : Cmin shall not be greater than 1,6!

5.1

5.14.1 Object of test

To demonstrate the ability of the detector to withstand the Jlonhg-term effects of humidity in
envlronment (e.g. changes in electrical properties of materials,»chemical reactions involving moisty
corrosion).

5.14.2 Test procedure

5.14.2.1 Reference

The]test shall be conducted in accordance with IEC 60068-2-78, Test Cab, and 5.14.2.2 to 5.14.2.4

5.14.2.2 State of the specimen during conditioning

ne case of opposed components with a separate transmitter and receiver, Cnin shallnet b
0B. In the case of opposed components with a transmitter-receiver and reflector, Cyi.shall

i Damp heat, steady state (endurance)

e less than
not be less

the service
re, galvanic

3

Adjuist the specimen to the maximum sensitivity and mount in accordance with 5.1.3. 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: Z1d.

5.14.2.4 Final measurements

After a recovery period of at least 1 h at the standard atmospheric conditions, measure the response threshold
in accordance with 5.1.5.

Designate the greater of the response threshold values measured in this test and that measured for the same
specimen in the reproducibility test as Cmax and the lesser as Cpin.
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5.14.3 Requirements
In the case of opposed components with a separate transmitter and receiver, Cpin shall not be less than

0,4 dB. In the case of opposed components with a transmitter-receiver and reflector, Cpyin shall not be less
than 0,2 dB.

The ratio of the response threshold values C 5« : Cmin shall not be greater than 1,6.
5.15 Vibration, sinusoidal (endurance)

5.15.1 Objgctoftest

To demonsijrate the ability of the detector to withstand the long-term effects of vibration at levels appropriate to

the shipping
5.15.2 Tes

5.15.21 R

Use the tes
5.15.2.4.

q

L

5.15.2.2

Adjust the s

, installation and service environment.
l procedure

Reference

t apparatus and perform the procedure as specified in IEC 60068-2-6/ Test Fc, and 5.15.2,

tate of the specimen during conditioning

pecimen to the maximum sensitivity.

P to

Mount each not

supply pow

component (one after the other or together) in accordance with 5.1.3 to a rigid fixture. Do
br during conditioning.

bration in each of three mutually perpendicular axes in turn, and so that one of the three axgs is
ar to the normal mounting axis of the specimen.

Apply the v
perpendicu

5.15.2.3 (Conditioning

Apply the fqllowing conditioning.

frequency range: (10 to,150) Hz;
10.m/s? (=1,0 gn);

3;

accelefation amplitude:

numbef of axes:

sweep rate: 1 octave/min;

numbef of sweep-Cycles:  20/axis.

5.15.2.4 Hinal measurements

After the conditioning, measure the response threshold in accordance with 5.1.5.

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

5.15.3 Requirements

In the case of opposed components with a separate transmitter and receiver, C,,;, shall not be less than
0,4 dB. In the case of opposed components with a transmitter-receiver and reflector, C,;, shall not be less
than 0,2 dB.

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

max - Cmin
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5.16 Electromagnetic compatibility (EMC), immunity tests (operational)

5.16.1 The following EMC immunity tests shall be carried out as specified in EN 50130-4:

a)
b)
c)

d)

electrostatic discharge;
radiated electromagnetic fields;
conducted disturbances induced by electromagnetic fields;

fast transient bursts:

e)

5.16.2 For these tests, the criteria for compliance as specified in EN 50130-4 and the following s

a)

b)

5.1

5.17

slow high-energy voltage surges.

The functional test called for in the initial and final measurements shall be as follows.
— Measure the response threshold value as specified in 5.1.5.

— Designate the greater of the response threshold value measured-in this test and that m

the same specimen in the reproducibility test as C,,,,, and thedesser as C.,;,.

The required operating condition shall be as specified in 5.1.2¢

The acceptance criteria for the functional test after the conditioning shall be the following:

— In the case of opposed components with a separate transmitter and receiver, C,,;, shall
than 0,4 dB; in the case of opposed components with a transmitter-receiver and reflecto
not be less than 0,2 dB.

— The ratio of the response threshold vatues C Cuin shall not be greater than 1,6.

max *

f Sulfur dioxide, SO,, corrosion.(endurance)

.1 Object of test

hall apply.

easured for

not be less
[, Crin Shall

To gemonstrate the ability of thé detector to withstand the corrosive effects of sulfur dioxide as an atmospheric

poll
5.17
5.1%

Us¢
5.117

Itant.
.2 Test procedure

.2.1 Reference

the test apparatus and perform the procedure generally as specified in IEC 60068-2-42, T
.221t05.17.2.4.

bst Ke, and

5.17.2.2 State of the specimen during conditioning

Adjust the specimen to the maximum sensitivity.

Mount the detector in accordance with 5.1.3. Do not supply it with power during the conditioning, but equip it
with untinned copper wires of appropriate diameter, connected to a sufficient number of terminals to allow the
final measurements to be made without making further connections to the specimen.

© I1SO 2006 — All rights reserved
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5.17.2.3 Conditioning

Apply the following conditioning:

— temperature: (25 + 2) °C;

— relative humidity: (93 + 3) %;

— S0, concentration: (25 £ 5) plft;

— duration: 21d.

5.17.2.4 Hinal measurements

Immediately after the conditioning, the specimen shall be subjected to a drying period of 16 h at-(40 + 2] °C,
< 50 % RH [followed by a recovery period of at least 1 h at the standard atmospheric conditions.

After this refcovery period, measure the response threshold as described in 5.1.5.

Designate the greater of the response threshold values measured in this test and that')measured for the same
specimen in the reproducibility test as C5¢ and the lesser as Cpin-

5.17.3 Requirements

In the casq of opposed components with a separate transmitter and feceiver, Cnin shall not be less than
0,4 dB. In the case of opposed components with a transmitter-receiver and reflector, Cpyin, shall not be Jess
than 0,2 dB

The ratio of|the response threshold values Cp 5« : Cmin shall net be greater than 1,6.

5.18 Imp4ct (operational)

5.18.1 Object of test

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

5.18.2 Test procedure

5.18.2.1 Apparatus

The test shall be condueted in accordance with IEC 60068-2-75 and 5.18.2.2 to 5.18.2.5.

5.18.2.2 State of the specimen during conditioning

AdJUSt the tpcb;lllcll tU thc Illd}\;lllulll oCI1 |a;tivity, dlll-,lI IIIUuIIt aIIClI bUIIIICbt ;II dbbuldallbc VV;t:I 51 2 dl Id 51 3

5.18.2.3 Conditioning

Apply the following conditioning:

impact

numbe

energy: (0,5+0,04) J;

r of impacts per point: 3.

Apply impacts to each point on each component in turn which is deemed to be susceptible to mechanical
damage that would impair the correct operation of the detector, up to a maximum of 20 points on each

22
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component (e.g. lenses, windows and devices used for adjusting alignment may be deemed susceptible to
damage). No two points at which the impacts are applied shall be less than 20 mm apart.

Take care to ensure that the results from one series of three blows do not influence subsequent series. In
case of doubt with regard to the influence of preceding blows, disregard the defect and apply a further three
blows to the same position on a new specimen.

5.18.2.4 Monitoring during conditioning

Where the application of the impact apparatus does not obscure the optical beam, monitor the specimen to

detect any alarm or fault eignnle

5.18.2.5 Final measurements

Afte

Des
spe

5.18.3 Requirements

No

imp
Int
0,4
thar

The

r the conditioning, measure the response threshold in accordance with 5.1.5.

ignate the greater of the response threshold values measured in this test and-that measured f
cimen in the reproducibility test as Cpax and the lesser as Cpyin.

hlarm or fault signals shall be given during the conditioning exeept when the beam is obstru
bct apparatus.

he case of opposed components with a separate transmitter and receiver, Cnin shall not b
1B. In the case of opposed components with a transmitter-receiver and reflector, Cpjn shall
0,2 dB.

ratio of the response threshold values Crax ::Cidin shall not be greater than 1,6.

Test report

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

reference to this part.of1SO 7240;

assessment ofthé"general requirements in Clause 4;

results of-the test: the individual response threshold values and the minimum, maximum, an
mean valtres where appropriate;

conditioning period and the conditioning atmosphere;

br the same

cted by the

e less than
not be less

d arithmetic

9)
h)

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

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

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

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

Compensation for detector drift

A.1 Principles of compensation for detector drift

A simple d
threshold).
density at W
threshold is

It is known
caused, for
component

It can be cq
constant le
the comper]
sensor outp

Any compe
these chan
is to ensu
unacceptab

For the pufposes of 5.7 and this annex, it is assumed that the development of any fire which presen

serious dan
initial uncor
this specifig
The respon
there is no

In order nof
all rates of

were not piesent. Thus, at the)minimum rate for which this specification applies, e.g. 0,25 Ay y per hour,

maximum ti

ptector operates by comparing the signal from the sensor with a certain fixed threshold™(a
When the sensor signal reaches the threshold, the detector generates an alarm signal.[The sn
hich this occurs is the response threshold value for the detector. In this simple detector,’the a
fixed and does not depend on the rate of change of sensor signal with time.

example, by contamination of the sensing chamber with dust or by other long-term effects suc
ageing. This drift can, in time, lead to increased sensitivity and eventually.to false alarms.

nsidered beneficial, therefore, to provide compensation for such drift in order to maintain a n
el of response threshold value with time. For the purposes of this discussion, it is assumed
sation is achieved by increasing the alarm threshold to offset;some or all of the upward drift in
ut.

hsation for drift reduces the sensitivity of the detector to slow changes in the sensor output ev
jes are caused by a real, but gradual, increase in smoke level. The objective of 5.7 and this ar]
e that the compensation does not reduce the\ sensitivity to a slowly developing fire to
le degree.

ger to life or property is such that the-sensor output will change at a rate of at least 25 % of]
npensated response threshold value of the detector, Ay, > Per hour. At the minimum rate for w,
ation applies, e.g. 0,25 4y, , per hour, the maximum time to alarm without compensation is
se to rates of change less thah.0,25 Ay, , per hour is not specified in 5.7 and this annex, an
equirement for the detector g respond to these slower rates of change.

to restrict the way in which compensation is achieved, 5.7 requires only that the time to alarm
change greater than?0.25 4y, , per hour, not exceed 1,6 x the time to alarm if the compensz

me to alarm for'a/compensated alarm is 1,6 x 4 h, or 6,4 h.

arm
oke
arm

that the sensor signal in clean air can change over the life of the detector. Such changes can be

N as

hore
that
the

en if
nex
an

ts a
the
hich
4 h.
 so

, for
tion
the
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A.2 Linear compensation

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, expressed in 4y, , per hour,
allowed, as can be seen from Figure A.1, is described by Equation (A.1):

0,6 x Ay, /6,4 = 0,094 (A1)

At this compensation rate, the sensor output reaches the compensated threshold in exactly 6,4 h.

Y
2 .
1 %

1,6

15 |

1

05

2
0 | | | | | | | |
0 1 2 3 A 5 6 64 1 8 X

Key|
X [time, ¢, expressed in hours
Y |alarm threshold relative to Ay
1 alarm threshold, for linear compeénsation at 0,094 4y, , per hour
2 sensor output, 0,25 4y, ,per-hour

Figure A.1 — Linear compensation — Limiting case
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A.3 Stepwise compensation

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

Key

N o= <X

26

time, ¢, xpressed in hours

alarm threshold relative to Ay, ,

alarm threshold, for stepwise compensation
sensor putput, 0,25 4y, , per hour

Figure A.2 — Stepwise compensation — Limiting case
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A.4 High-rate compensation

Furthermore, the rate of compensation need not be limited to 0,094 4y, , per hour if the total extent of the
compensation is restricted to 0,6 4y, ,. A relatively rapid rate of compensation balanced by a slower or zero
rate, as shown in Figure A.3, also meets the requirement in reaching an alarm condition in 6,4 h or less. In this
case, the maximum rate of compensation is limited only by the requirements of the test fires.

—_

05
2
0 | | | | | | | |
0 1 2 3 X 5 6 6L 7 8 K

Key
X [time, ¢, expressed in hours
Y |alarm threshold relative to Ay, ,
1 alarm threshold, high-rate, limited-extent'‘compensated
2 |sensor output, 0,25 4y, , per hour

Figure A.3 — High-rate, limited-extent compensation
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A.5 Avoidance of the non-linear region

The requirements of 5.7 allow considerable freedom in the ways of compensating for slow changes in detector
sensitivity. However, it is recognized that in an actual detector, the range over which the output of the sensor is
linearly related to smoke (or other stimulus which is equivalent to smoke) is finite. If the range of compensation
takes the sensor output into this non-linear region, then the sensitivity of the detector could become degraded to
an unacceptable degree.

As an example, consider a detector having the transfer characteristic shown in Figure A.4, in which both axes
are expressed in terms of response threshold value, Ay, - The non-linearity of the characteristic causes the
effective sensitivity to be reduced at higher values of stimulus. In this instance. the compensation should be
limited to Igss than 1,1 x 4y, ,, since in order to produce a change in output of Aip,y» the stimulus shpuld
increase frgm 1,1 x Ay, , to 2 7 x Ay, o+ This reduction in sensitivity by a factor of 1,6 is the maximum(allowed
by 5.7.

[GY

]

A
Y

(=]
(=)
Ul
—
—
(Wa]
N
N
(9a]
w
<V

T ]

Key

X stimulug
Y output

— _figure A 4— Exampieof morn-linear transfer characteristic
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Bench for response threshold value measurements

B.1 Technical characteristics of the attenuators

To
atte

Atte
For

filte
tran

simulate the effect of smoke on the detector, attenuation shall be achieved by obscuratijon with an

huator agreed by the detector's manufacturer.

nuators shall be neutral over the spectral wavelength band used for the detector.

detectors using opposed components with a transmitter-receiver and reflegtar, the material ysed for the
and the mounting of the filter should be chosen to ensure that the surface, of the filter does nat reflect the

smitted beam erroneously to the receiver.

Table B.1 — Minimum resolution for optical.density attenuators

Attenuator obscuration Minimum resolution
dB dB
less than 1,0 0,1
1,0t0<2,0 0,2
2,0to<4,0 0,3
40t0<6,0 0,4
more than 6,0 1,0

© I1SO 2006 — All rights reserved
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B.2 Measuring bench

Key

S NO OO~ ON -

30

2500

A
 J

Dimensions in millimetres

receive
attenua

or transmitter - receiver
or

axis of peam

transmi
adjustm|
adjustm|
support
height g

ter or reflector
ent of the distance
ent of the height

f the axis of beam above the support

Figure B.1 — Optical bench arrangement
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Annex C
(normative)

Fire test room

ISO 7240-12:2006(E)

Dimensions in metres

1 8 é@,':a
i
W \ ) Sy
1]
N}\\\
A
3
1]
2
v v N r\A//
) ~ | &
v
- - >
1 B 11 R

transmitter or transmitter-receiver
receiver or reflector

position of test fife

measuring insttuments

Or maximum separation.

Figure C.1 — Plan view of detectors, position of fire and measuring instruments

The specimens shall be mounted such that the optical axis is at the distance from the ceiling as defined by the
manufacturer.

© I1SO 2006 — All rights reserved
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Dimensions in metres

0,15

Key

1 ceiling
Figure C.2 — Mounting positions for measuring instruments

The measufing ionization chamber (MIC), the temperature probe~and the measuring part of obscuration meter
shall be within the above volume.

The MIC and the mechanical parts of the obscuration meter shall be at least 100 mm apart, measured tq the
nearest eddes.
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Annex D
(normative)

Smouldering pyrolysis wood fire (TF2)

Fuel

D.2

The

3 mm between grooves. Each groove shall be 2 mm deep and 5 mm widé~with the outer groove
the pdge. The hotplate shall have a rating of approximately 2 kW.

The

edgp of the hotplate, and secured to provide a good thermal contact.

D.3

The

surfpce such that the temperature probe lies between the sticks and is not covered, as shown in Fi

D.4

The

D.§

The
sign

D.6

Hotplate

hotplate shall have a 220 mm diameter grooved surface with eight congentric grooves with a

temperature of the hot plate shall be measured by a sensor attached to the fifth groove, count

Arrangement

2:2006(E)

Approximately 10 dried beechwood sticks (moisture content =5 %), each stick having dinLensions of
75 hm x 25 mm x 20 mm.

distance of
4 mm from

ed from the

sticks shall be arranged radially on the grooved, hotplate surface, with the 20-mm side in confact with the

Heating rate

jure D.1.

hotplate shall be powered sugh'that its temperature rises from ambient to 600 °C in approximgtely 11 min.

End-of-test condition

end-of-test condition, mg, shall be when m =2 dB/m or all of the specimens have generatg
al, whicheveris the earlier.

Test validity criteria

d an alarm

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

© I1SO 2006 — All rights reserved
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Key

1 grooved hotplate
2  temperature sensor
3  wooden sticks

Figure D.1 — Arrangement of sticks on hotplate

m (dB/m)
N
T
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|

|

>

0,05 | L o
0.1 1,23 2,05 150 400 570 840
y t(s)

Figure D.2 — Limits for m against y, Fire TF2 Figure D.3 — Limits for m against time, ¢, Fire TF2
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Annex E
(normative)

Glowing smouldering cotton fire (TF3)

ISO 7240-12:2006(E)

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

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

necessary.

E.2 Arrangement

The| wicks shall be fastened to a ring approximately 10 cm in diameter @nd”suspended approx

aboye a non-combustible plate as shown in Figure E.1.

o

Dimensi

d weighing
and dried if

mately 1 m

ns in metres

© I1SO 2006 — All rights reserved

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

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

E.4 End-of-test condition

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

E.5 Test|validity criteria

The development of the fire shall be such that the curves of m against y, and m against time, 7 \fall withir| the
hatched argas shown in Figures E.2 and E.3, respectively. That is, 3,2 <y < 5,33 and 280 < #< 750 at the ¢nd-
of-test condition mg =2 dB/m.

’g A
%, 2
S
R 0,05
1 3,2 5:33 120 280 750
y t(s)

Figure E.2 — Limits for m(against y, Fire TF3 Figure E.3 — Limits for m against time, 7, Fire TF3
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Annex F
(normative)

Flaming plastics (polyurethane) fire (TF4)

Fuel

Thrg
add
qua

F.2
The
to p|
F.3
The

adju
may

F.4 End-of-test condition

The)
whi

F.5

The)
hatd
end

tives and having a density of approximately 20 kg/m3, are usually found sufficient. Howeve
ntity of fuel may be adjusted to obtain valid tests.

Arrangement

rovide a tray.

Ignition

mats shall normally be ignited at a corner of the lower mat, however the exact position of igni
sted to obtain a valid test. A small quantity of a clean burning material (e.g. 5 cm3 of methy
be used to assist the ignition.

end-of-test condition, yg, shall be"when y =6 or all of the specimens have generated an a
hever is the earlier.

Test validity criteria

development of the'fire shall be such that the curves of m against y, and m against time, ¢, fe
hed areas shown in Figures F.1 and F.2, respectively. That is, 1,27 <m < 1,73 and 140 <¢
tof-test condlition yg = 6.

be mats, approximately 50 cm x 50 cm x 2 cm, of soft polyurethane foam, without fIanLe—retardant

r, the exact

mats shall be placed one on top of another on a base formed from aluminium foil with the edggs folded up

tion may be
lated spirit)

arm signal,

Il within the
180 at the
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e E
173 AL
g g

1,27

6 40 80 140 180
y

0,2 <§§;>;>),

0,1

(==}
O N

Figure F.{ — Limits for m against y, Fire TF4 Figure F.2 — Limits for m against time, ¢, Fire TF4
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