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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
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F[governmentat, In_liaison with 15O, also take part in the Wwork. SO collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft\Internationa
bted by the technical committees are circulated to the member bodies for'voting. Public
rnational Standard requires approval by at least 75 % of the member bodies ¢asting a vote.

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

7240-15 was prepared by Technical Committee ISO/TC 21, Equipment for fire protection and
committee SC 3, Fire detection and alarm systems.

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

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

Part 11: Manual ¢all points

Part 14: Guidelines for drafting codes of practice for design, installation and use of fire detec
alarm systems in and around buildings

patibility assessment of system components will be the subject of the future Part 13.

y with the

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

Standards
ation as an

ct of patent

fire fighting,

jon and fire
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Introduction

This part of ISO 7240 for multisensor fire detectors describes requirements for different types of multisensor
fire detectors.

This part of ISO 7240 is drafted on the basis of functions which are required to be provided on all multisensor
fire detectofs covered by this standard, and optional functions with requirements which may be provided.|lt is
intended that the options will be used for specific applications, as recommended in application guidelines”

Each optionjal function is included as a separate entity, with its own set of associated requirements,in order to
permit mult|sensor fire detectors covered by this standard with different combinations of functions to conform
to this standard.

Other functions associated with fire detection and fire alarm may also be provided, even'if not specified in|this
part of ISO [7240, if they do not jeopardize any function required by this document.

Vi © ISO 2004 — All rights reserved
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Fire detection and alarm systems —

Part 15:
Multisensor fire detectors

1 |Scope

Thig part of ISO 7240 specifies requirements, test methods and performance criteria for point-typg resettable
muliisensor fire detectors for use in fire detection systems installed in buildings, incorporating in one
meghanical enclosure at least one smoke sensor and at least one other sensor'which responds to heat, and in
whi¢h the signal(s) of the smoke sensor(s) is (are) combined with the signal{s) of the heat sensor(g).

The| performance of single components within a multisensor fire detéetor covered by this standard|may not be
suff|cient for conformity to other standards for the single sensor.

Cerjain types of detectors may contain radioactive materials. The national requirements for radiation
protection differ from country to country and they are not.therefore specified in this standard. Hoywever, such
detgctors are expected to conform to the national requirements and be in line with the recommendations of
the Nuclear Energy Agency (NEA) of the Organisation.for Economic Co-operation and Development (OECD)").
2 [References

Thel| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited applies. For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO[209-1, Wrought aluminium and aluminium alloys — Chemical composition and forms of [products —
Part 1: Chemical compaositioh

ISO|7240-1, Fire detection and alarm systems — Part 1. General and definitions

ISQO|7240-5, Eire’detection and alarm systems — Part 5: Point-type heat detectors

ISO| 72407, Fire detection and alarm systems — Part 7: Point-type smoke detectors using scattered light,
tranismitted light or ionization

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

IEC 60068-2-1, Environmental testing — Part 2: Tests. Tests A: Cold

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

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

1)

OECD, Recommendations for ionization smoke detectors in implementation of radiation protection standards. Nuclear
Energy Agency, Organisation for economic Co-operation and Development, Paris, France
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IEC 60068-2-42, Environmental testing — Part 2-42: Tests. Test Kc: Sulphur dioxide test for contacts and
connections

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

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

3 Terms, definitions and abbreviations

3.1 TeananddeﬁnMons

For the purposes of this document, the terms and definitions given in ISO 7240-1, ISO 7240-5,:1SO 7240-7
and the follpwing apply.

3141
detector response
defined change of the status of a fire detector after actuation of an alarm signal

31.2
multisensqr fire detector
detector ing¢orporating sensors within one mechanical housing which résponds to more than one physical
phenomengn of fire, e.g. smoke and heat, smoke and gas or heat and.gas

NOTE The mechanism for actuating alarm signals or for operating “automatic fire protection equipment may be
located with the detector or in another part of the system, for example at\fhe control and indicating equipment.

313
non-volatile memory
memory elgments which do not require the presence.éf)an energy source for the retention of their contents

314
sensor response
defined change of the output signal of a sensing element

NOTE The output signal may be g response to combustion or may result from environmental influences such as
temperature | wind, air pressure, electromagnetic irradiation, etc.

3.1.5
site-specific detector data
alterable ddta required for'the detector to operate in a defined detector configuration

3.1.6

smoke-responsevalue

Agr

aerosol dertsityimtheproximmity of atestspecimematthemomentthat it generatesa reference—sigmat-in a

smoke tunnel

31.7
temperature-response value
temperature in the proximity of a test specimen at the moment that it generates a reference signal

3.1.8

volatile memory
memory elements which require the presence of an energy source for the retention of their contents

2 © ISO 2004 — All rights reserved
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Abbreviations

3.21
c.i.e.
control and indicating equipment

3.2.2
MSFD
multisensor fire detector

4

4.1

The)
The)
to 4
whi

Med

Wh
tran

4.2

4.2.

Eac

Functions

General

MSFD shall be capable of detecting the mandatory test fires as specified in 6.18.3;1.

MSFD shall be capable of processing signals from all incorporated sensing elements intended
fire parameter. At least a common signal shall be produced (either in the MSFD itself or i
h can be interpreted as a fire alarm signal.

ns shall be provided for the transmission of the fire signal to the.i.€.

bre the mechanism for actuating alarm signals is located in’ the c.i.e., means shall be prov
smission of all signals which are necessary for the actuation-process.

Optional functions

1 Requirements for optional functions

h optional function is included as a separate entity, with its own set of associated requirementsg

permit multisensor fire detectors covered by this part of ISO 7240 with different combinations of

to respond
n the c.i.e.)

ded for the

, in order to
functions to

conform to this document.

If anj option is taken, all the corresponding requirements shall be met.

Thel fault of an option shall-notjeopardize any function required by this part of ISO 7240.
4.2.2 Types of optional functions

Thel MSFD may-include one or more of the following optional functions:

a) |be capablé of detecting one or more of the optional fires specified in 6.18.3.1;

b) |be-provided with means for monitoring the integrity of one or more sensing elements;

c) be provided with means (remote or internal) for changing its response behaviour;

NOTE A change in the response behaviour could be caused by changing a detection algorithm of the MSFD;
d) be capable of visually indicating conditions other than a fire alarm (e.g. fault or stand-by);
e) be provided with a means of calibration;

f)  be designed in such a way that the detector head can be detached from its base;

g) provide for connections to ancillary devices, e.g. remote indicators, control relays, etc;

h) provide for special sensitivity settings in order to limit its sensitivity (see 6.19).

© 1SO 2004 - All rights reserved
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5 General requirements

5.1 Design considerations

MSFDs should be designed for installation under the same conditions as other fire detectors specified in the
other parts of ISO 7240. MSFDs shall be designed so that they are reliable and sufficiently durable for their
intended period of use. In particular, MSFDs shall withstand the environmental conditions which may occur in
buildings.

MSFDs shall be so deS|gned that the signal(s) from the smoke sensor(s), combined with the signal(s) from the
heat Sensoﬁ‘(o,, }JIUUUUU d IIIU Olyllal

NOTE In some cases, a fire alarm signal can result from only one element, but the overall fire performange is
dependent op signals from more than one sensor being combined in some form of signal processing.

5.2 Applicability

In order to ponform with this standard, the detector shall meet the requirements of Clauses 4 and 5, shall be
tested as dgscribed in Clause 6 and shall meet the requirements of the tests.

5.3 Individual alarm indication
Each detector shall be provided with an integral red visual indicator, by ‘which the individual detector which
released ar} alarm can be identified, until the alarm condition is reset:Where other conditions of the detgctor
may be visually indicated, they shall be clearly distinguishable fromt the alarm condition, except when| the
detector is $witched into a service mode.

For detachable detectors, the indicator may be integral with-the base or the detector head.

The visual indicator shall be visible from a distance of 6 m at an angle of up to 5° from the axis of the detgctor
in any direction, in ambient light intensity up to 500 Ix.

5.4 Indigation of other conditions

Where othgr conditions of the status of-the detector are indicated visually, they shall be clearly distinguishpble
from the algrm indication.

5.5 Calibration

Where medns of calibration\are provided, they shall not be readily adjustable after manufacture.

5.6 Sengitivity adjustment

Where megns-for field adjustment of the sensitivity of the detector are provided, then

a) unless the requirements of 5.7 are met, the range of adjustment shall be limited such that the detector
meets the requirements of this standard at the highest and lowest sensitivities possible;

b) the means of adjustment shall not be readily accessible when the detector is installed and ready for
operation.

For the purpose of this clause, adjustment of sensitivity includes any adjustment which leads to a change in
the response to fire.

4 © ISO 2004 — All rights reserved
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5.7 Sensitivity attenuation and signal disablement
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 ISO 7240, this change
in status shall be made available to the c.i.e.

5.8 Monitoring of detachable detectors

For detachable detectors, a means (e.g. the c.i.e.) 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.

5.9| Drift compensation

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

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

Thel| detector shall be deemed to meet the requirements of this subclause if this assessmenf] shows the
folldwing:

a) |for any rate of increase in smoke density, R, which is greater than 25 % of the initial uncompensated
smoke response value of the detector, 44, per hour, the.time for the detector to give an alarm, does not
exceed 1,6 x (4, /R) by more than 100 s;
b) |the range of total compensation Cy is limited such that C; < 0,6 4, throughout this range, and that the

fully compensated smoke response value, A, of the detector does not exceed its initial{ value by a
factor greater than 1,6 (see Annex O).

5.190 Marking

Each detector shall be clearly marked, with the following information:
a) |a reference to this part of1SQ 7240 (e.g. ISO 7240-15:2003);
b) |the name or trademark-of the manufacturer or supplier;

c) |the model designation (type or number);

d) |the termjnal’designations;

e) |soméymark or code by which the manufacturer can identify, at least, the date or batch of manufacture
(ewg~a serial number or batch code).

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

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

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

For detectors containing radioactive materials, attention is drawn to the marking provisions of the relevant
national requirements and OECD recommendations.

© 1SO 2004 - All rights reserved 5
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5.11 Technical documentation

Detectors shall be supplied with sufficient technical, installation and maintenance documentation to ensure
their correct handling, installation and operation. 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.

For assessment of the detector performance, the documentation shall include a description of the different
detector functions and of the options taken.

5.12 Manufacturer's declaration

The manufg

attesta

attesta
and ea

5.13 Elec

5.13.1 Con

Where the
open- or sh

cturer shall declare the following:
ion of conformity with this part of ISO 7240;

ion that the detector is so designed that under the tested environmental conditions,”each mate
ch electronic component operates within the limits of its specifications.

rical requirements

nection of ancillary devices

detector provides for connections to ancillary devices (e{@.‘femote indicators, control rele
brt-circuit failures of these connections shall not prevent the.correct operation of the detector.

5.13.2 Fau

Where medns are provided to monitor the sensing elements;and a fault is detected, either a common sign
separate signals for each sensing element shall be produced and made available to the c.i.e.

5.14 Protection against ingress of foreign-bodies

The detectq
smoke mea

NOTE 1
detector. It i
extreme resf]
necessary toj

5.15 Requirements for software-controlled multisensor fire detectors

5.15.1 Gen

t signal

r shall be so designed that a sphere of diameter larger than (1,3 £ 0,05) mm cannot pass intd
suring chamber.

[his requirement is intended_to restrict the access of insects into the smoke measuring chamber o
known that this requirement is not sufficient to prevent the access of all insects, however it is considered
rictions on the size of'atcess holes may introduce the danger of clogging by dust, etc. It might therefor
take other precautions' against false alarms due to the entry of small insects.

eral requirements

ial

ys),

Bl or

the

the
that
E be

In the case

the

fmultisensor detectors which contain elements that are controlled h‘/ software in order to fulfi

requirements of this part of ISO 7240, the detectors shall conform to the requirements of 5.15.2, and shall
conform to the requirements of 5.15.3 where relevant to the technology used.
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5.15.2 Software documentation

5.15.2.1 General documentation

The manufacturer shall prepare documentation which gives an overview of the software design, which shall be
submitted to the testing authority together with the multisensor fire detectors. This documentation shall
comprise at least a functional description of the main program flow, including the following:

— a brief description of the major modules which are included in the software and the function(s) each
performs;

— |the ways in which the modules interact;
— |a sample of the documentation for one of the modules described above;
— | a date or version reference.

The| description shall use graphic representations of the system design and the data flows, or an equivalent
clegr method of software documentation.

5.18.2.2 Detailed documentation

Thel manufacturer shall prepare detailed design documentation and’shall make it available for inspection in a
marnner which respects the manufacturer's rights of confidentiality.

NOTE This does not necessarily entail submitting such documentation to the testing authority.
Thig documentation shall comprise at least the following:

a) |description of each module of the program, centaining

— the name of the module,

— the date or version reference,

— a description of the tasks performed,

— a description of ‘the interfaces, including the type of data transfer, the valid data range and the
checking forvalid data;

b) |full specification“of the implementation phase, e.g.
— source code prior to compiling or assembling,

——_CASE tool listings,

— listing of graphic development tools for fuzzy logic.

5.15.3 Program monitoring — Optional function
Means may be provided for monitoring the execution of the program. If the monitoring function detects that the

program has halted or latched, a signal shall be made available to the c.i.e. within a time limit specified by the
manufacturer.

© 1SO 2004 - All rights reserved 7
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5.16 Storage of programs and data

The program shall be held in non-volatile memory. Each device containing program memory shall be
identifiable such that its contents can be uniquely cross-referenced to the software documentation.

For site-specific detector data stored in volatile memory, the data shall be automatically renewed or protected
against power loss.

5.17 Monitoring of memory contents — Optional function

6.1.1

environme

failures dug

about by ch
practical an
conditions

application

6.1.1.2
The test sp
these tests
service en
environmen

The specim
tests.

6.1.1.3 B

The test sp
to accelera

e c.i.e. within a time limit specified by the manufacturer.

t and that it will continue to do so for a reasonable time:The tests are intended to demons
to realistic service environments, however, some significant failure mechanisms are bro
anges which occur slowly under these realistic service conditions. In order to make tests with
d economic time-scale, it is sometimes necessary, to accelerate these changes by intensifying
e.g. by increasing the level of an environmental'parameter or by increasing the frequency g
The tests are divided into two classes: operational and endurance.

Dperational tests

bcimen is subjected to test conditions which correspond to the service environment. The obje
is to demonstrate the ability..of the equipment to withstand and operate correctly in the no
ironment and/or to demanstrate the immunity of the equipment to certain aspects of
t.

en is, therefore, operational, its condition is monitored and it may be functionally tested during

ndurance.tests

bcimen~-may be subjected to conditions more severe than the normal service environment in 0
e-he effects of the normal service environment. The object of these tests is to demonstrate

| be

vice
rate
Light
in a
the
f its

Ct of
mal
that

the

rder
the

ability of t

pqnipmpnf to withstand the Inng-tprm effects of the service environment Since the tests

are

intended to study the residual rather than the immediate effects, the specimens are normally not supplied with
power or monitored during the conditioning period. However, if by reason of the design of the specimen, it is
necessary for a power supply to be connected, any signal generated during the test shall be ignored.

6.1.2 Ass

6.1.2.1

essment of the performance of the sensors

General

In order to assess the influence of the environmental tests quantitatively, a suitable detector parameter shall
be measured before and after the tests. For each test, the observable changes of the parameter which define
clear pass/fail criteria are specified.
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The same parameter shall also be used to assess the repeatability (6.2) and the reproducibility (6.4) of the
specimen.

Since an MSFD consists of more than one sensor responding to more than one phenomenon associated with
combustion, the performance of all incorporated sensors shall be assessed.

6.1.2.2 Performance of the smoke sensor(s)

For the assessment of the performance of a smoke sensor, a smoke tunnel as specified in A.1, the application
of a test aerosol as specified in A.3, and aerosol-measuring equipment as specified in A.4 shall be used.

Singe the MSFD has to respond to smoke even though the other sensors may not produce a signgl, the alarm
threshold value for the aerosol can be measured and shall be taken as the assessment parameter.

6.1.2.3  Performance of the heat sensor(s)

For|the assessment of the performance of the heat sensor, a heat tunnel as specified in Annex C shall be
usefl.

Singe the MSFD need not respond to temperature with an alarm signal, it is the responsibility of the

manufacturer to specify a method by which a signal can be derived from the MSFD which can b¢ used as a
parameter for the assessment of the performance of the heat sensor:

6.1.2.4  Orientation
Thel orientation for which the maximum smoke response value or the maximum temperature respopse value is
measured is referred to as the least sensitive orientation for smoke and temperature, respegtively. The

oriehtation for which the minimum smoke responsel\value or the minimum temperature resporlse value is
measured is referred to as the most sensitive orientation for smoke and temperature, respectively.

6.1.3 Atmospheric conditions for tests

Unlg¢ss otherwise stated in a test procédure, carry out the testing after the test specimen has been allowed to
stahjilize in the standard atmospheric conditions for testing as specified in IEC 60068-1 as follows:

— |temperature: (15 t0,35).°C;
— | relative humidity: (25+te 75) %;
— |air pressure: (86 to 106) kPa.

If variations in~these parameters have a significant effect on a measurement, then such variations should be
kepl to a minimmum during a series of measurements carried out as part of one test on one specimen.

6.1 |4 Operating conditions for tests

If a test method requires a specimen to be operational, connect the specimen to suitable supply and indicating
equipment in accordance with the manufacturer's instructions. Unless otherwise specified in the test method,
set the supply parameters applied to the specimen within the manufacturer's specified range(s) and keep
them substantially constant throughout the tests. The value chosen for each parameter shall normally be the
nominal value, or the mean of the specified range.

The details of the supply and indicating equipment used are noted in the test report (Clause 7).
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6.1.5 Mounting arrangements
Mount the specimen by its normal means of attachment in accordance with the manufacturer's instructions. If

these instructions describe more than one method of mounting, choose the method considered to be most
unfavourable for each test.

6.1.6 Tolerances

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

6.1.7 Megsurement of the smoke response value

Mount the gpecimen for which the smoke response value is to be measured in a smoke tunnel, as specifigd in
A.1, in its pormal operating position, by its normal means of attachment. The orientation ofrthe specimen,
relative to the direction of air flow, shall be the least sensitive orientation as determined(in’ the directipnal
dependence test (6.3), unless otherwise specified in the test procedure.

Before commencing each measurement, purge the smoke tunnel with clean air to_ensure that the tunnel|and
the specimé¢n are free from the test aerosol.

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

Unless othgrwise specified in the test procedure, the air temperature-in the tunnel shall be (23 + 5) °C |and
shall not vafy by more than 5 K and not faster than 0,2 K/min for all the measurements on a particular detgctor

type.

Connect the specimen to its supply and indicating equipment as described in 6.1.4, and allow it to stabiliz¢ for
at least 15 min.

Introduce the test aerosol into the tunnel as specified in A.3 at such a rate that the increase of aerosol density
is as follows:

— for detéctors using scattered or transmitted light, in decibels per metre per minute: 0,015 SAA_}?S 0,1

— for detectors using ionizationy/per minute: 0,05 < % <0,3.
t

NOTE These ranges are.inténded to allow the selection of a convenient rate, depending upon the sensitivity of the
detector, to det a response jn, a reasonable time.

The initially| selected(rate of increase in aerosol density shall be similar for all measurements on a partiqular
detector type.

Make all agrasol density measurements in the proximity of the specimen.

The smoke response value shall be recorded as m, in decibels per metre, or as y, a dimensionless parameter
(see A4).

6.1.8 Measurement of the temperature response value

Install the specimen for which the temperature 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 test (6.3), unless otherwise specified in the test procedure.
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Connect the specimen to its supply and indicating equipment as specified in 6.1.4, and allow it to stabilize for
at least 15 min.

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.

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 1SO 7240-5. Record the

tem

perature at which this signal is produced as reference data.

The

For
outy

6.1.

The
acc

The

ut signal be routed through the ampilification path.

D Provision for tests

data specified in 5.10 and 5.11 plus the following numbers of detectorS shall be provided f
brdance with this part of ISO 7240:

for detachable detectors: 20 detector heads and bases;
for non-detachable detectors: 20 specimens.

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

regard to their construction and calibration.

This
(6.4
test

6.1.

Tes
the
othe

Wh
test

implies that the mean smoke response value of the 19 specimens as measured in the reprod
should also represent the production mean,\and that the deviation limits specified for the re
should also be applicable to the manufactarer's production.

10 Test schedule

I the specimens as specified in\Table 1. After the reproducibility test (6.4), number the four spe
east sensitive smoke response (i.e. those with the highest smoke response value) 17 to 20.
rs 1 to 16 arbitrarily.

N it is required to_detérmine both the smoke and the temperature response value after an en
determine the stoke response value first.

choice of the rate within the range of 3 K/min to 20 K/min shall be specified by the manufacturIr.

this purpose, the manufacturer may supply an MSFD with special outputs. However, it is essential that the

br testing in

uction with
ucibility test

producibility

cimens with
Number the

vironmental
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Table 1 — Test schedule

Test Subclause Specimen No(s). to be tested
Repeatability 6.22 one chosen arbitrarily
Directional dependence 6.3 one chosen arbitrarily
Reproducibility 6.42 all specimens
Variation of supply parameters 6.5 1
Air movement 6.6 2
Dazzling® 6.7 3
Dry heat (ogerational) 6.8 4
Cold (operatfional) 6.9 5
Damp heat, [steady state (operational) 6.10 6
Damp heat, [steady state (endurance) 6.112 7
Sulfur dioxide (SO,) corrosion (endurance) 6.122 8
Shock (operational) 6.132 9
Impact (opefational) 6.148 10
Vibration, sipusoidal (operational) 6.15 11
Vibration, sipusoidal (endurance) 6.162 11
Electrostatid discharge (operational) 6.17 12¢
i)iczfatﬁgntzlepctromag netic fields 6.17 43¢
Conducted cliisturbances induced by 6.17 14¢
electromagretic fields (operational) )
Fast transieft bursts (operational) 6:17 15¢
(Sc:g\évr:tiigoz:";ergy voltage surge 6.17 16¢
Fire sensitivjty 6.18 17,18, 19, 20
Spepial reqyirements on detector sensitivity 6.19 17,18, 19, 20
(optional)

@  The smoke and temperature’fesponse shall be measured.
b This test applies only to-détectors using a scattered or transmitted light principle of operation.

C In the inferests of test.economy, it is permitted to use the same specimen for more than one EMC test. In that case, intermedliate
functional tes}(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 festst, However it should be noted that in the event of a failure, it may not be possible to identify which test expopure
caused the fajlures r

6.1.11 Test report

The test results shall be reported in accordance with Clause 7.
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Repeatability

6.2.1 Object of test

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

6.2.2 Test procedure

Measure the smoke response value and the temperature response value of the specimen six times as

spe

The

Ciffed T 67 —and 6128

orientation of the specimen relative to the direction of air flow is arbitrary, but it shall be the

six neasurements.

Deg
Ymin

Des

Tmin-

6.2.

The)

The

The

6.3

6.3.

Or Mmmijn-

ignate the maximum of the measured temperature response values as{T}ax and the minimu

3 Requirements

ratio of the smoke response values ymay: Ymin OF Mmax: "min Shall be not greater than 1,6.

ratio of (Tmax — 25) : (Tmin — 25) shall be not greater than 1,3.

lower smoke response value ynin shall be not less than 0,2 or mp,, shall be not less than 0,05
Directional dependence

1 Object of test

same for all

ignate the maximum of the measured smoke response values as ymax OF Mmax,and the minimyum value as

m value as

dB/m.

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

6.3. Test procedure

Measure the smoKefésponse value and the temperature response value of the specimen eight times as
spefified in 6.1%7~and 6.1.8, the specimen being rotated 45° about its vertical axis betiveen each
measurement;~so that the measurements are taken at eight different orientations relative to the direction of air
flow.

Desgignate the maximum of the measured smoke response values as ymax Of mmax and the minimlrm value as
Ymin-&FHmime

Designate the maximum of the measured temperature response values as Ty g« and the minimum value as
Tmin-

Record the orientations for which the maximum and minimum smoke response values and temperature
response values were measured.

6.3.3 Requirements

The

ratio of the smoke response values ymax: ¥Ymin OF "max: min Shall be not greater than 1,6.

© 1SO 2004 - All rights reserved
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The ratio of

(Trmax — 25): (Tmin — 25) shall be not greater than 1,6.

The lower smoke response value ymin shall be not less than 0,2 or mn, shall be not less than 0,05 dB/m.

6.4 Reproducibility

6.4.1

Object of test

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

6.4.2 Test procedure

Measure the smoke response value and the temperature response value of each of the test specimens as
specified in[6.1.7 and 6.1.8.

Calculate the mean of these smoke response values and designate it as y or m as appropriate.

Calculate tHe mean value of the temperature response values and designate it as 7.

Designate the maximum of the measured smoke response values as ymax Or mmaxand the minimum valug as
Ymin O Mmin.

Designate the maximum of the measured temperature response valuesyas Ty ax and the minimum valu¢ as
Tin-

6.4.3 Redquirements

The ratio of the smoke response values ymax : ¥ OF mmaxs shall be not greater than 1,33, and the ratio of
the smoke ffesponse values y : ymin OF m : mmin shall be-not greater than 1,5.

The ratio of (Tmax—25) : (T — 25) shall be not greater than 1,33 and the ratio of (7 — 25) : (Trin — 25) $hall
be not greaer than 1,5.

The lower gmoke response value ymin shall'be not less than 0,2 or mni, shall be not less than 0,05 dB/m.

6.5 Variation in supply parameters (voltage)

6.5.1 Object of test

To show that, within the{Specified range(s) of the supply parameters (e.g. voltage), the sensitivity of| the
detector is pot undulydependent on these parameters.

6.5.2 Test procedure

Measure the smoke response value of the specimen 1o be fested as specified in 6.71.7, under the exiremes of
the specified supply conditions, e.g. maximum and minimum voltage.

Designate the maximum of the measured smoke response values as ymax Or mmax and the minimum value as
Ymin OF Mmjn.

6.5.3 Requirements
The ratio of the smoke response values ymax:Ymin OF Mmax: "min Shall be not greater than 1,6.

The lower smoke response value ymin shall be not less than 0,2 or mn, shall be not less than 0,05 dB/m.
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6.6 Air movement

6.6.1 Object of test

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

6.6.2 Test procedure

Measure the smoke response value of the specimen to be tested as described in 6.1.7 in the most and the
leagt-semsitive orientation. Designate these appropriatety @S 7(0,2)max @11d 7{0,2)min OF 750, 2)max a11d 12(0,2)min-

Regeat these measurements but with an air velocity in the proximity of the detector of (1 + 0,2);m/g. Designate
the pmoke response values in these tests as y(1,0ymax @nd y(1,0)min OF 72(1,0)max @Nd m(1,0)min-

For|detectors containing an ionization chamber, subject the specimen to be tested, in its most sensitive
orieptation, to an aerosol-free air flow at a velocity of (5 + 0,5) m/s for a period of\nét 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.

Redord any signal that is emitted.

6.6.3 Requirements
Ong of the following relationships shall apply:

[ m(02)max *+m(02)min |

— |for detectors using scattered or transmitted light: | 0,625 < <16;

| mt0)max + m(10)min |

[J’(O,Z)max +J’(0,2)minJ <16

— |for detectors using ionization: 0,625«
[J’(1,0)max + J’(1,0)min]

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

6.7| Dazzling

6.7.1 Object of test

To show that-the sensitivity of the detector is not unduly influenced by the close proximity of grtificial light
soufces. Thisvtest is only applicable to detectors using scattered light or transmitted light, ap ionization
chamber detectors are considered unlikely to be influenced.

6.7.2—Testprocedure

Mount the apparatus for the dazzling test (see Annex E) in the smoke tunnel as specified in A.1. Install the
specimen in the apparatus in the least sensitive orientation and connect it to its supply and monitoring
equipment. Measure the smoke response value as specified in 6.1.7 and then perform the following procedure.
a) Switch the first lamp ON for 10 s and then OFF for 10 s. Repeat this ten times.

b) Repeat this sequence for each of the other three lamps in turn.

c) Connect the four lamps as two pairs of opposite lamps.

d) Switch the first pair ON for 10 s and then OFF for 10 s. Repeat this ten times.
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e)

f)

Repeat this sequence for the other pair of lamps.

specified in 6.1.7 with the lamps ON.

)]

Then switch the four lamps OFF.

Switch the four lamps ON together and, after at least 1 min, measure the smoke response value as

Repeat a) to g), but with the detector rotated 90° in one direction (either direction may be chosen), from the

least sensiti

ve orientation.

For each orientation, designate the maximum smoke response value as mmy,x and the minimum smoke

response value as mmin.

6.7.3 Redquirements

During the
least 1 min,

For each or

beriods when the switching sequences are being conducted and when the lamps.are all ON fi
the specimen shall not emit either an alarm or fault signal.

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

6.8 Dry heat (operational)

6.8.1 Object of test
To demonsfrate the ability of the detector to function correctly at high.ambient temperatures.
6.8.2 Test procedure

Mount the g
an initial air|

Increase th

pecimen to be tested in the smoke tunnel as $pecified in A.1, in its least sensitive orientation,
temperature of (25 + 5) °C, and connect jtte its supply and monitoring equipment.

e air temperature in the tunnel to (50 2) °C, at rate not exceeding 1 K/min, and maintain

temperaturg for 2 h.

Measure th

Of the two

e smoke response value in accordance with 6.1.7, but at a temperature of (50 + 2) °C.

smoke response values measured for the specimen in this test and in the reproducibility

designate the greater as ymax OF imax @and the lesser as ymin Or Mmin-

6.8.3 Requirements

No alarm o

The ratio off

fault signals shall be produced during conditioning.

thesmoke response values ymax:¥Ymin OF "max: Mmin Shall be not greater than 1,6.

br at

with

this

est,

6.9 Cold

6.9.1

(operational)

Object of test

To demonstrate the ability of the detector to function correctly at low ambient temperatures appropriate to the

anticipated

16

service environment.
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6.9.2 Test procedure

6.9.2.1 Reference

Use the test apparatus and perform the procedure s as specified in IEC 60068-2-1, Test Ab, but carry out the
conditioning procedure as specified in 6.9.2.3.

6.9.2.2 State of the specimen during conditioning

Mount the specimen as specified in 6.1.5 and connect it to its supply and indicating equipment as specified in

6.1.

6.9.

Con

6.9.

Morn

6.9.

Afte

Des

.

.3  Conditioning

dition the specimen(s) using the following parameters:

temperature: (-10 + 3) °C;

duration: 16 h.

.4 Measurements during conditioning

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

.5 Final measurements
r the recovery period, measure the smoke responsevalue as specified in 6.1.7.

ignate the greater of the smoke response values measured in this test and for the same speq

reproducibility test as ymax Or mmax and the lesser as ymin Or mmin-

6.9.

No

The

6.1

6.1(

3 Requirements

plarm or fault signals shall be«preduced during the conditioning.

ratio of the smoke response values ymax:¥Ymin OF "max:"min Shall not be greater than 1,6.
D Damp heat, steady state (operational)

.1 Object of test

To demonstrate the ability of the detector to function correctly at high relative humidity (without con|

6.1(

imen in the

densation).

.2_Test procedure

6.10.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-78, Test Cab, but carry out the
conditioning procedure specified in 6.10.2.3.

6.10.2.2 State of the specimen during conditioning

Mount the specimen as specified in 6.1.5 and connect it to its supply and indicating equipment as specified in
6.1.4.

© 1SO 2004 - All rights reserved
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6.10.2.3 Conditioning

Condition the specimen(s) using the following parameters:
— temperature: (40 £ 2) °C;

— relative humidity (93 £ 3) %;

— duration 4d.

6.10.2.4 Measturements-during-conditioning

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

6.10.2.5 Final measurements

After a minimum recovery period of 1 h, measure the smoke response value as specified(in'6.1.7.

Designate the greater of the smoke response values measured in this test and for-the same specimen in
reproducibility test as ymax Or mmax and the lesser as ymin Or mmin-

6.10.3 Requirements
No alarm of fault signals shall be produced during the conditioning.

The ratio of{the smoke response values ymax: Vmin OF "max: "min,Shall be not greater than 1,6.
6.11 Damp heat, steady state (endurance)

6.11.1 Object of test

To demondtrate the ability of the detector to-withstand the long-term effects of humidity (e.g. change
electrical properties of materials, chemical reactions involving moisture, galvanic corrosion, etc.) in the ser|

6.11.2.2

the

S in
vice

the

6.11.2.3 Conditioning

Condition the specimen(s) using the following parameters:
— temperature (40 £ 2) °C;

— relative humidity (93 £ 3) %;

— duration 21d.
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6.11.2.4 Final measurements

After the recovery period, measure the smoke response value and the temperature response value as
specified in 6.1.7 and 6.1.8.

Designate the greater of the smoke response values measured in this test and for the same specimen in the
reproducibility test as ymax Or mmax and the lesser as ymin Or mmin-

Designate the greater of the temperature response values measured in this test and for the same specimen in
the reproducibility test as Tinax and the lesser as Thin,

6.11

The)

The

6.1

6.12

.3 Requirements

ratio of the smoke response values ymax:¥min OF Mmax: "min Shall be not greater than 1.6,
ratio of (Tmax — 25) : (Tmin — 25) shall not be greater than 1,6.

P Sulfur dioxide (SO,) corrosion (endurance)

.1 Object of test

To gemonstrate the ability of the detector to withstand the corrosive-gffects of sulfur dioxide as an atmospheric

poll
6.12

6.12

Usg
carf

6.12
Mol

unti
med

6.12

Con

Itant.
.2 Test procedure

.2.1 Reference

the test apparatus and perform the procedure generally as specified in IEC 60068-2-42, T
y out the conditioning specified in 6.12.2.3!

.2.2 State of the specimen during'conditioning
nt the specimen as specified«in*6.1.5. Do not supply it with power during the conditioning, but

hned copper wires of thel appropriate diameter, connected to sufficient terminals to allg
surements to be made without making further connections to the specimen.

.2.3 Conditioning
dition the spégimien(s) using the following parameters:
temperature (25 + 2) °C;

relative humidity (93 £ 3) %;

[est Kc, but

bquip it with
w the final

SO, concentration (25 £ 5) pl/l;

duration 21d.

6.12.2.4 Final measurements

Immediately after the conditioning, subject the specimen to a drying period of 16 h at 40 °C, < 50 % RH,
followed by a recovery period of 1 h to 2 h at standard laboratory conditions. After this recovery period,
measure the smoke response value and the temperature response value as specified in 6.1.7 and 6.1.8.

© 1SO 2004 - All rights reserved
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Designate the greater of the smoke response values measured in this test and for the same specimen in the

reproducibil

ity test as ymax OF mmax @nd the lesser as ymin OF mmin-

Designate the greater of the temperature response value measured in this test and for the same specimen in
the reproducibility test as Tiax and the lesser as Tiin-

6.12.3 Req

The ratio of

The ratio of (

uirements
the smoke response values ymax:¥Ymin OF Mmax:Mmin Shall be not greater than 1,6.

(T — 9’-'\) AT = 9’-'\) shall he not greater than 1 6

6.13 Shog

max ARmm Rl

Lk (operational)

6.13.1 Object of test

To demong
infrequently

6.13.2 Tes

6.13.2.1 H

Use the teq
carry out th

q

L

6.13.2.2

Mount the
equipment

6.13.2.3 (
For specim
shock

pulse @
peak a
numbe

pulses

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

l procedure

Reference

5t apparatus and perform the procedure generally as specified in IEC 60068-2-27, Test Ea,
e conditioning as specified in 6.13.2.3.

tate of the specimen during conditioning

specimen on a rigid fixture as specified in+6.1.5, and connect it to its supply and indicze
hs specified in 6.1.4.

fonditioning
bns with a mass < 4,75 kg, condition the specimen(s) using the following parameters:

bulse type Half sine;

uration ans;
Cceleration 10 x (100 — 20M) m/s? (where M is the mass of the specimen, in kilograms);
I of diréctions  6;

perdirection 3.

Do not test specimens with a mass > 4,75 kg.

6.13.2.4 Measurements during conditioning

Monitor the

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

6.13.2.5 Final measurements

beit

but

ting

After the conditioning, measure the smoke response value and the temperature response value as specified in

6.1.7 and 6.

20

1.8.
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Designate the greater of the smoke response values measured in this test and for the same specimen in the
reproducibility test as ymax Or mmax and the lesser as ymin Or mmin-

Designate the greater of the temperature response value measured in this test and for the same specimen in
the reproducibility test as Tmax and the lesser as Thin.

6.13.3 Requirements

No alarm or fault signals shall be produced during the conditioning.

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

6.14 Impact (operational)

6.14

To
the

6.14

6.14

The)
alurn

.1 Object of test

lemonstrate the immunity of the detector to mechanical impacts upon its-surface, which it mg
normal service environment, and which it can reasonably be expectedto-withstand.

.2 Test procedure

.21 Apparatus

test apparatus (Annex F) shall consist of a swinging hammer incorporating a rectang
hinium alloy head (aluminium alloy Al Cu4SiMg\complying with 1SO 209-1, solution- and p

treated condition) with the plane impact face chamfered to an angle of 60° to the horizontal,

strik

6.14

Mou
by t
mo
Mos
equ

6.14

Con

ing position (i.e. when the hammer shaft is vertical). A suitable apparatus is specified in Annex

.2.2 State of the specimen during,conditioning

nt the specimen rigidly to the apparatus by its normal mounting means and position it so tha
he upper half of the impact face.when the hammer is in the vertical position (i.e. when the han

t likely to impair the normabfunctioning of the specimen. Connect the specimen to its supply arn

y sustain in

ular-section
recipitation-
vhen in the
F.

b it is struck
merhead is

ing horizontally). Choose thé)‘azimuthal direction and position of impact relative to the specimen as that

d indicating

pment as specified in6.1:4.

.2.3 Conditioning

dition the specimen(s) using the following parameters:
impact-energy (1,9+£0,1) J;

hammervelocity (1,5+ 0. 125) m/s;

number of impacts 1.

6.14.2.4 Measurements during conditioning

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

6.14.2.5 Final measurements

After the conditioning, measure the smoke response value and the temperature response value as specified in
6.1.7 and 6.1.8.
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Designate the greater of the smoke response values measured in this test and for the same specimen in the
reproducibility test as ymax Or mmax and the lesser as ymin Or mmin-

Designate the greater of the temperature response value measured in this test and for the same specimen in
the reproducibility test as Tiax and the lesser as Tiin-

6.14.3 Requirements
No alarm or fault signals shall be produced during the conditioning.

The ratio of,

The ratio of{(Tmax — 25) : (Tmin — 25) shall be not greater than 1,6.
6.15 Vibration, sinusoidal (operational)

6.15.1 Object of test

To demondtrate the immunity of the detector to vibration at levels considered-appropriate to the nofmal
service envjronment.

6.15.2 Test procedure

6.15.2.1 Reference

Use the tegqt apparatus and perform the procedure as specifiednin IEC 60068-2-6, Test Fc, but carry ouf the
conditioning procedure specified in 6.15.2.3.

6.15.2.2 State of the specimen during conditioning

Mount the |specimen on a rigid fixture as specified in 6.1.5 and connect it to its supply and indicating
equipment s specified in 6.1.4.

Apply the vjbration in turn to each of threexmutually perpendicular axes, and so that one of the three axgs is
perpendicular to the normal mounting plane of the specimen.

6.15.2.3 Conditioning
Condition the specimen(s)using the following parameters:
— frequency range 10 Hz t0o150 Hz;

— accelefation‘amplitude 4,905 m/s2 (= 0,5 gp);

2

— numberofaxes O,

— sweep rate 1 octave/min;

— number of sweep cycles 1/axis.

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

6.15.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period to detect any alarm or fault signals.
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6.15.2.5 Final measurements
After the conditioning, measure the smoke response value as specified in 6.1.7.

Designate the greater of the smoke response values measured in this test and for the same specimen in the
reproducibility test as ymax Or mmax and the lesser as ymin Or mmin-

6.15.3 Requirements

No alarm or fault signals shall be produced during the conditioning.

Thelratio of the smoke response values ymax:Ymin OF Mmax: min Shall be not greater than 1,6.
6.16 Vibration, sinusoidal (endurance)

6.16.1 Object of test

To gdemonstrate the ability of the detector to withstand the long-term effects of-vibration at levels agpropriate to
the pervice environment.

6.16.2 Test procedure

6.16.2.1 Reference

Usg the test apparatus and perform the procedure as specified in IEC 60068-2-6, Test Fc, but carry out the
conglitioning procedure specified in 6.16.2.3.

6.16.2.2 State of the specimen during conditioning
Mount the specimen on a rigid fixture as specified in 6.1.5, but do not supply it with power during conditioning.

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

6.19.2.3 Conditioning

Condition the specimen(s).using the following parameters:
— |frequency range 10 Hz to 150 Hz;

— | acceleration”amplitude 9,81 m/s? (= 1,0 g,);

— | number of axes 3;

ovinan rata 1 _actavalmin:
SvwotpTatc —OoCtav et

— number of sweep cycles 20/axis.
The vibration operational and endurance tests may be combined such that the specimen is subjected to the

operational test conditioning followed by the endurance test conditioning in one axis before changing to the
next axis. Only one final measurement need then be made.

6.16.2.4 Final measurements

After the conditioning, measure the smoke response value and the temperature response value as specified in
6.1.7 and 6.1.8.
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Designate the greater of the smoke response values measured in this test and for the same specimen in the

reproducibility test as ymax Or mmax and the lesser as ymin Or mmjn-

Designate the greater of the temperature response values measured in this test and for the same specimen in

the reproducibility test as Tiax and the lesser as Tiin.

6.16.3 Requirements

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

The ratio off{Trmax — 257 - (Imin — 25) shail be not greater than 1,6.

6.17 Electromagnetic compatibility (EMC)

6.17.1 Carry out the following EMC immunity tests as described in EN 50130-4:
a) electrogtatic discharge;

b) radiated electromagnetic fields;

c) condudted disturbances induced by electromagnetic fields;

d) fast trapsient bursts;

e) slow high-energy voltage surges.

6.17.2 Forlthese tests, the criteria for compliance specified in EN 50130-4 and the following shall apply.

a) The funpctional test, called for in the initial and final measurements, shall be as follows.

— Megasure the smoke response value as described in 6.1.7

— Dagsignate the greater of the smoke response value measured in this test and for the same speci

in the reproducibility test as ymax ©r mmax and the lesser as ymin Or mmin-

b) The required operating conditionshall be as described in 6.1.4.

c) The adceptance criteria for’the functional test after the conditioning shall be that the ratio of the sni

responge values ymax: Vrim©F Mmax:Mmin Shall not be greater than 1,6.

6.18 Fire pensitivity.

6.18.1 Object of test

To show tha
application

6.18.2 Principle

mnen

oke

The specimens are mounted in a standard fire test room (Annex G) and are exposed to a series of test fires
designed to produce smoke, heat and flame representative of a wide spectrum of types of smoke and smoke

flow conditions.
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6.18.3 Test procedure

6.18.3.1 Test fires

Subject the specimens to the five mandatory test fires TF2, TF3, TF4, TF5 and TF8. Test fires T
are optional. The type, quantity and arrangement of the fuel and the method of combustion are

F1 and TF6
specified in

Annexes H to N for each test fire, along with the end-of-test condition and the required profile curve limits.

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, ¢, fall within the specified limits, up to the time when all of the specimens have generated

met} then the test is invalid and shall be repeated. It is permissible, and may be necessary,\q
quaptity and arrangement of the fuel in order to obtain valid test fires.

6.14.3.2 Mounting of the specimens

Mount the four specimens (Nos. 17, 18, 19 and 20) on the fire test-room ceiling-in‘the designate
Annex G) in accordance with the manufacturer's instructions, such that they“are in the lea
orieptation relative to an assumed air flow from the centre of the room to the §pgcimen.

Cornect each specimen to its supply and indicating equipment, as desctibed in 6.1.4, and allow i
in its quiescent condition before the start of each test fire.

ons are not
adjust the

d area (see
5t sensitive

to stabilize

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

spefial reset procedures and/or stabilization times. The manufacturer's guidance should be sou
cases to ensure that the state of the detectors at the start’ of each test is representative of
quigscent state.

6.18.3.3 Initial conditions

IMPFORTANT — The stability of the air and<temperature affects the smoke flow within the ro
particularly important for the test fires, which produce low thermal lift for the smoke (e.g. TH
Therefore, the difference between the.temperature near the floor and the ceiling should be
local heat sources that can cause.convection currents (e.g. lights and heaters) should be a
is necessary for people to be in‘the room at the beginning of a test fire, they should leave
possible, taking care to prodace the minimum disturbance to the air.

ght in such
heir normal

om. This is
2 and TF3).
< 2 °C, and
voided. If it
As soon as

Befpre each test fire, ventilate the room with clean air until it is free from smoke, and so that th¢ conditions

listegd below can be obtained.

Then switch off the\ventilation system and close all doors, windows and other openings. Allow the air in the

roon to stabilize;.and the following conditions to be obtained before the test is started:

— | air temperature, T (23 £ 5) °C;

— |aiCmovement negligible;

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

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

6.18.3.4 Recording of the fire parameters and response values

During each test fire, record the fire parameters in Table 2 as a function of time, ¢, from the start of the test.

Record each parameter continuously or at least once per second.
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Table 2 — Fire parameters

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

The alarm signal produced by the supply and indicating equipment shall be taken as the indication that a

specimen h

as responded to the test fire.

Record the
at the mom
be ignored.

6.18.4 Requirements

All four spe
reached.

6.19 Sped

6.19.1 Obj

The detectq
false alarm

6.19.2 Pro

Check conf

6.19.3 Requirements

For this se
end-of-test

If the deted
clause.

7 Testl

The test rey

time of response (alarm signal) of each specimen, along with AT, vy and my, the fire parame
ent of response. A response of the detector after the end-of-test condition has been reached §

cimens shall generate an alarm signal in each test fire before the specified end of test conditig

ial requirements on detector sensitivity — Optional function

bet of test

r may have a sensitivity setting which limits the sensitivity to smoke in order to mitigate aga

p.

cedure

brmity to this clause during the fire sensitivity test.

nsitivity setting, all four specimens shall generate an alarm in each test fire before the spec
condition is reached and %> 0,5 dB/m and y > 1,5.

tor has more than one_sensitivity setting, at least one setting shall fulfil the requirements of

eport
ort shall contain as a minimum the following information:

cation of the alarm tested;

ters
shall

nis

inst

fied

this

ce to this part of ISO 7240 (ISO 7240-15:2004);

mean values where appropriate;

conditioning period and the conditioning atmosphere;

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

of the supply and monitoring equipment and the alarm criteria;

is made, and details of any operations regarded as optional.

a) identifi
b) referen
c)
d)
e) temper
f) details
9)
26

results of the test: the individual smoke response values and the minimum, maximum, and arithmetic

details of any deviation from this part of ISO 7240 or from the International Standards to which reference
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Annex A
(normative)

Smoke tunnel

Response threshold value measurements

Thig

repgatable and reproducible measurements of smoke response values of smoke alarms. Howeve

not
info
and

The
ad
con
mes
wor
sen
app
pos
suc
alar|

Mesd
[i.e.
tem

Both aerosol density measurements, m"in decibels per metre for alarms using scattered or trans

and
detq

Med
obtd

Onl
sim
indi

annex specifies those properties of the smoke tunnel which are of primary importance

practical to specify and measure all parameters which may influence the measurements, the
mation in A.2 should be carefully considered and taken into account when a smoke tunnel
used to make measurements in accordance with this part of ISO 7240.

smoke tunnel shall have a horizontal working section containing a working volume. The workir]
bfined part of the working section where the air temperature and ajr flow are within the r¢

for making
r, since it is
background
is designed

g volume is
pquired test

ditions. Conformance with this requirement shall be regularly verified under static co

n dimensions that the edge or edges of the board arg, at least 20 mm from any part of the d
m-mounting arrangement shall not unduly obstruct the air flow between the board and the tunn

ns shall be provided for creating an -eSsentially laminar air flow at the required
(0,2+0,04) m/s or (1,0 +0,2) m/s] through-the working volume. It shall be possible to

v (dimensionless) for alarms using-ionization, shall be made in the working volume in the pro
ctor.

ns shall be provided for(the introduction of the test aerosol such that a homogeneous aeros
ined in the working valume.

one alarm shall-be mounted in the tunnel, unless it has been demonstrated that measuren
Lltaneously onymore than one alarm are in close agreement with measurements made by tes
idually. In theevent of a dispute, the value obtained by individual testing shall be accepted.

A.2| Construction of the smoke tunnel

ditions, by

surements at an adequate number of points distributed within and*on the imaginary boundgries of the
ing volume. The working volume shall be large enough to fully¢enclose the detector to be tedted and the
5ing parts of the measuring equipment. The working section shall be designed to allow the dazzling
bratus specified in Annex E to be inserted. The alarm to be.tested shall be mounted in its normpal operating
tion on the underside of a flat board aligned with the air flow in the working volume. The board shall be of

tector. The
el ceiling.

velocities
control the

perature at the required values and to increase the temperature at a rate not exceeding 1 K/minf to 55 °C.

mitted light,
imity of the

bl density is

hents made
ting alarms

Smoke alarms respond when the signal or signals from one or more smoke sensors 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 the smoke response value
measured in the smoke tunnel is the main parameter considered when the stability of smoke alarms is
evaluated by testing in accordance with this part of ISO 7240.

Many different smoke tunnel designs are suitable for the tests specified in this part of 1ISO 7240 but the
following points should be considered when designing and characterizing a smoke tunnel.
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The smoke response value measurements require increasing aerosol density until the alarm responds. This
may be facilitated in a closed-circuit smoke tunnel. A purging system is required to purge the smoke tunnel
after each aerosol exposure.

The air flow created by a fan in the tunnel will be turbulent, and needs to pass through an air turbulence reducer to
create a nearly laminar and uniform air flow in the working volume (see Figure A.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 coarse enough to let the aerosol pass. Care should be taken to ensure that the air flow is well mixed to
give a uniform temperature and aerosol density before entering the flow turbulence reducer. Efficient mixing can be
obtained by feeding the aerosol to the tunnel upstream the fan.

1 2 12

ST

5 L
Key
1 workingd volume 7 contrel:and measuring equipment
2 mounting board 8 airflow
3 detectof(s) under test 9 measuring ionization chamber (MIC)
4 temperature sensor 10* MIC suction
5  flow turpulence reducer 11 obscuration meter
6 supply and monitoring equipment 12  reflector for obscuration meter

Figure A.1 Smoke tunnel — Working section side view and cross-section

A means for heating the air befere it enters the working section is required. The tunnel should have a syqtem
capable of gontrolling the heating so as to achieve the specified temperatures and temperature profiles ir| the
working volime. Heating,should be achieved by means of low-temperature heaters to avoid the productign of
extraneous|aerosols oralteration of the test aerosol.

Special attgntion_should be given to the arrangement of the elements in the working volume in order to apoid
disturbancg of<the test conditions, e.g. due to turbulence. The suction through the measuring ionizgtion
chamber (MIG))creates a mean air velocity of approximately 0,04 m/s in the plane of the inlet openings ir| the
chamber housing. However, the effect of the sucton will be negligible 1t the MIT 1S placed 10 cm 10 15 cm
downstream of the detector position.

The smoke tunnel may be designed for aerosol-free wind exposures at velocities of 5m/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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Test aerosol for response measurements

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

The

test aerosol shall be reproducible and stable with regard to the following parameters:

particle mass distribution;

ontical constants of the particles:
™ g U

The)
stal

It is
test

A4

A.41 Obscuration method

A4
The)
abs
mor|

The
isg

whdg

particle shape;
particle structure.

stability of the aerosol should be ensured. One possible method to do this is-{tomeasure and
ility of the ratio m:y.

recommended that an aerosol generator using pharmaceutical-grade paraffin oil be used to d¢
aerosol.

Aerosol-measuring instruments

1.1 Obscuration meter

smoke response value of alarms using)scattered light or transmitted light is characteri
brbance index (extinction module) of \the test aerosol, measured in the proximity of the al
hent that it generates an alarm signal:

absorbance index is designated m and expressed in decibels per metre (dB/m). The absorba
ven by the following equation:

10 (P
=—Ilog| -2
"= Q(PJ

re

d is_thedistance, expressed in metres, travelled by the light in the test aerosol or smoke ffr
sourrce to the light receiver;

monitor the

enerate the

zed by the
arm, at the

nce index m

om the light

Ps” is the radiated power received without test aerosol or smoke:

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

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.

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.
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The effective radiated power of the light beam shall be

not mo

not mo

NOTE

at least 50 % within a wavelength range from 800 nm to 950 nm,

re than 1 % in the wavelength range below 800 nm,

re than 10 % in the wavelength range above 1 050 nm.

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.

A.4.2 Med

A4.21

The smoke

is derived from the relative change of the current flowing in a measuring ionization Chamber, and whig

related to th
that it gene

A.4.2.2 (Qperating method and basic construction

The mecha

The measu
sucking in g

The princig

chamber contains a measuring volume and a suitable“means by which the sampled air is sucked in

passes the
diffusion is

The air with
that there i
ions is affe
free chamb
Thus, the n

particular type of aerosol or smake, is used as a measure of the response threshold value for smoke alz

using ionizg

The measu

General

suring ionization chamber (MIC)

response value of alarms using ionization is characterized by a non-dimensional‘quantity, y, w

e particle concentration of the test aerosol, measured in the proximity of(the alarm, at the mon
ates an alarm condition.

hical construction of the measuring ionization chamber is given in Annex B.

fing device consists of a measuring chamber, an electronic amplifier and a method of continuo
sample of the aerosol or smoke to be measured.

le of operation of the measuring ionization.chamber is shown in Figure A.2. The measJ

measuring volume in such a way that the“aerosol/smoke particles diffuse into this volume.
such that the flow of ions within the measuring volume is not disturbed by air movements.

in the measuring volume is ionized-by alpha radiation from an americium radioactive source, s
5 a bipolar flow of ions when.an. electrical voltage is applied between the electrodes. This flo
tted in a known manner by(the aerosol or smoke particles. The ratio of the current in the aerg
er to that in the presence\.of an aerosol is a known function of the aerosol or smoke concentra
on-dimensional quantity) y, which is approximately proportional to the particle concentration f

tion.
fing chambersis so dimensioned and operated that the following relationships apply:

3

I

1

1

1o

%y and

hich
h is
hent

usly

ring
and
This

uch
v of
sol-
ion.
or a
rms

S

30

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.
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13/I;P ‘Tt \5

/LT 6

2 1 10 9 8 1

Key

1 suction nozzle 6  inner grid 11 guard ring

2 |assembly plate 7  arays 12 insulating material
3 |insulating ring 8 asource 13 windshield

4 |air/smoke entry 9  measuring volume 14 electronics

5 |outer grid 10 measuring electrode

Figure A.2 — Measuring ionization chamber — Method of operation
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Annex B
(informative)

Construction of the measuring ionization chamber

B.1 General

The mecha
important d
givenin Ta

NOTE 1
measuremer
Denmark.

B.2 TecHh

The measu

a) Radiation source

Iso
Act
Ave

Me

b) lonizat

The chamb
chamber in
measured i

— pre

— tem

ble B.1.

mensions are marked with their tolerances. Further details of the various parts of the device

he measuring ionization chamber is fully described in Investigation of ionization chamber for refer
ts of smoke density, by M. Avlund, published by DELTA Electronics, Venlighedsvej 4. BK-2970 HgrsH

nical data

[ing ionization chamber contains the following components.

americium 241Am

ope:
vity: (130 £ 6,5) kBq
rage energy: (4,5 + 0,225) MeV

Americiuml~oxide embedded in gold between two layers of ¢
covered \with a hard gold alloy. The source is in the form of a cirg
disc with a diameter of 27 mm, which is mounted in a holder {
that no cut edges are accessible.

chanical construction:

on chamber

er impedance (i.e. the-reciprocal of the slope of the current versus voltage characteristic off
its linear region-where the chamber current < 100 pA) shall be (1,9 £ 0,095) x 1011 Q, W
N aerosol- and_ smoke-free air at the following conditions:

Esure: (101,3 £ 1) kPa;

perature: (25 + 2) °C;

— relative’humidity:

nical construction of the measuring ionization chamber is shown in Figure B.1. The functiorhally

are

bnce
olm,

old,
ular
uch

the
hen

(855 + 20) %;

with the pot

ential of the guard ring within £ 0,1 V of the voltage of the measuring electrode.

c) Current-measuring amplifier

The chamber is operated in the circuit shown in Figure B.2, with a supply voltage such that the chamber
current between the measuring electrodes is 100 pA in aerosol- or smoke-free air. The input impedance of the
current measuring device shall be < 10° Q.

d) Suction system

The suction system shall draw air through the device at a continuous steady flow of (30 + 3) I/min at
atmospheric pressure.

32
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Dimensions in millimetres

#1715

VAN
| ® m ; e g3
- 74 11l 1=
N s | 1
I /8
< < F A a /
I Lo 9
= 830 £0,1 \“‘:\“ﬂ‘ [ —15
y \ |
+ 5 16
R I I
l < | |
; q . \ \17
21 | 18 Y
627 N9 "
55 20 >
@80
?100 +2
P124 +5

NOTE 1 See Table B:1\for the list of parts.

NOTE 2 Dimensions without a tolerance marked are recommended dimensions.

Figure B.1 — Mechanical construction of the measuring ionization chamber
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Table B.1 — List of parts of the measuring ionization chamber

Reference Item Num_ber Dimensions, special features Material
No. provided
1 Insulating ring 1 — Polyamide
2 Multipole socket 1 10-pole —
3 Measuring electrode terminal 1 To chamber supply —
4 Measuring electrode terminal 1 To amplifier or current measuring —
device
5 Suction nozzle 1 — —
6 Guide socket 4 — Polyamide
7 Housing 1 — Aluminium
8 Insulating plate 1 — Polyearbonate
9 Guard ring 1 — Stainless steel
10 Measuring electrode 1 — Stainless steel
11 Assembly plate 1 — Aluminium
12 Fixing screw with milled nut 3 M3 Nickel-plated brass
13 Cover 1 Six openings Stainless steel
14 Outer grid 1 Wire, 0,2 mmyin diameter; Stainless steel
internal mesh width, 0,8 mm
15 Inner grid 1 Wirey0,4 mm in diameter; Stainless steel
internal mesh width, 1,6 mm
16 Windshield 1 — Stainless steel
17 Intermediate ring 1 With 72 equispaced holes each —
2 mm in diameter
18 Threaded ring 1 — Nickel plated brass
19 Source holder 1 — Nickel plated brasg
20 241Am source 1 27 mm-diameter See B.2
21 Openings on the peripheny 6 — —

34

© ISO 2004 — All rights reserved



https://standardsiso.com/api/?name=4a4e3e484421b20c64e97e0a64b923f5

ISO 7240-15:2004(E)

1\
2
I / |
/
I | | ‘ I N
3
N I
o//
JSU > =5
- \
6
Key|
1 supply voltage
2 |measuring electrode
3 |guardring
4  |current measuring amplifier
5 |output voltage proportional to chamber current
6

input impedance, Z;, < 109Q

Figure B.2 — Measuring ionization chamber — Operating circuit
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Annex C
(normative)

Heat tunnel for temperature-response value measurements

This annex specifies those properties of the heat tunnel which are of primary importance for making
repeatable and reproducible measurements of response time and static response temperature of heat
detectors. —Si it i ; —ywhi f
measurements, the background information in Annex D should be carefully considered and taken into,ace

when a he

The heat tu

a)

c)

e)

f)
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tunnel is designed and used to make measurements in accordance with this part of ISO(7240
hnel shall meet the following requirements for each class of heat detector it is used to test.

at tunnel shall have a horizontal working section containing a working volumecTihe working vol
ined part of the working section, where the air temperature and air flow conditions are within +
,1 m/s, respectively, of the nominal test conditions. Conformance with (this requirement sha
y verified under both static and rate-of-rise conditions, by measurements at an adequate nun

s distributed within and on the imaginary boundaries of the workingivolume. The working vol

e large enough to fully enclose the detector(s) to be tested, the required amount of mounting b
temperature measuring sensor.

the detector to be tested in its normal operating position-<en the underside of a flat board alig
b air flow in the working volume. The board shall be (5%1) mm thick and of such dimensions
e(s) of the board are at least 20 mm from any part.of<he detector. The edge(s) of the board 5
semi-circular form and the air flow between the board and the tunnel ceiling shall not be un
ted. The material from which the board is made shall have a thermal conductivity not greater
(m-K).

por more detectors are to be mountedLin the working volume and tested simultaneously,

s tests shall have been conducted-which confirm that response time measurements m
neously on more than one detector’are in close agreement with measurements made by teg
rs individually. In the event of a dispute, the value obtained by individual testing shall be accep,

shall be provided for ¢reating a stream of air through the working volume at the cons
ature and rate of rise of, aif temperature specified for each class of detector to be tested. Thi
shall be essentiallydaminar and maintained at a constant mass flow equivalent to (0,8 + 0,1)
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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
(informative)

Construction of the heat tunnel

Heat detectors respond when the signal(s) from one or more sensors fulfil certain criteria. The temperature of
the sensor(s) is related to the air temperature surrounding the detector but the relation is usually complex and

rise of air
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perature. Response times and response temperature and their stability are the main
sidered when the fire detection performance of heat detectors is evaluated by testing in acco
part of ISO 7240.

y different heat tunnel designs are suitable for the tests specified in this standard,but the follg
Lld be considered when designing and characterizing a heat tunnel (see Figure D.1).

re are two basic types of heat tunnel: recirculating and non-recirculating. All else being eq
rculating tunnel requires a higher-powered heater than a recirculating”tunnel, particularly fo
s of rise of air temperature. More care is generally needed to ensure that the high-power
rol system of a non-recirculating tunnel are sufficiently responsive to the changes in he
bssary to attain the required temperature-versus-time conditions\in the working section. On the
htaining a constant mass flow with increasing temperaturé(is” generally more difficult in a
el.

temperature control system shall be able to maintain‘the temperature within = 2 K of the “ide
f the specified rates of rise of air temperature. Such performance can be achieved in differen
he following:

by proportional heating control, where mére heating elements are used when generating hig
rise. Improved temperature control ‘thay be achieved by powering some of the heatin
continuously, while controlling others:“With this control system, the distance between the tu

feedback loop becomes excessive at an air flow of (0,8 + 0,1) m/s.

by rate-controlled feedforward heating control, assisted by proportional/integral (Pl) fee
control system will pefmit greater distance between the tunnel heater and the detector under t¢

important point_is~that the specified temperature profiles are obtained with the required acc
working section:

a non-reCirculating tunnel, the anemometer used for air flow control and monitoring may be
ion of the tunnel upstream of the heater, where it will be subject to a substantially constant t
eby{eliminating any need to temperature compensate its output. A constant velocity, indig

parameters
rdance with

wing points

ual, a non-
the higher
heater and
at demand
other hand,
ecirculating

al ramp” for
ways such

her rates of
g elements
nnel heater

and the detector under test should not be so large that the intrinsic delay in the temperature control

iback. This
pst.

iracy within

placed in a
emperature,
ated by an
. However,

mometer so positioned, should correlate with a constant mass flow through the working volum

ton

alntain a constant mass TIow dt normal atmospheriC pressure In a recirculating tunnel, 1UIs n

ecessary to

increase the air velocity as the air temperature is increased. Careful consideration should therefore be given
to ensuring that an appropriate correction is applied to the temperature coefficient of the anemometer
monitoring the air flow. It should not be assumed that an automatically temperature-compensated
anemometer will compensate sufficiently quickly at high rates of rise of air temperature.

The air flow created by a fan in the tunnel will be turbulent, and needs to pass through a turbulence-reducer to
create a nearly laminar and uniform air flow in the working volume (see Figure A.1). This can be facilitated by
using a filter, honeycomb or both, in line with, and upstream of the working section of the tunnel. Care should
be taken to ensure that the air flow from the heater is mixed to a uniform temperature, before entering the
turbulence-reducer.
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It is not possible to design a tunnel where uniform temperature and flow conditions prevail in all parts of the
working section. Deviations will exist, especially close to the walls of the tunnel, where a boundary layer of
slower and cooler air will normally be observed. The thickness of this boundary layer and the temperature
gradient across it can be reduced by constructing or lining the walls of the tunnel with a low-thermal-
conductivity material.

Special attention should be given to the temperature-measuring system in the tunnel. The required overall
time constant of not greater than 2 s in air means that the temperature sensor should have a very small
thermal mass. In practice, only the fastest thermocouples and similar small sensors will be adequate for the
measuring system. The effect of heat loss from the sensor via its leads can normally be minimized by
exposing several centimetres of the lead to the air flow

6
[ — 1 1
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én
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[
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8 A
Key
1 working|volume
2 mountirlg board
3  detectof(s) under test
4  tempergture sensor
5  turbulerjce reducer
6  to supply and indicating equipment
7  to contrpl and measuring equipment
8 airflow

Figure D.1— Working section and cross-section of mounting arrangement for simultaneously testing
two detectors
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Annex E
(normative)

Apparatus for the dazzling test

15:2004(E)

The dazzling apparatus [see Figure E.1 a)] shall be constructed so that it can be inserted in the working
section of the smoke tunnel. The apparatus is cube-shaped, with four of the cube faces (ABFE, AEHD, BFGH

EEOoLL ol <l

andrerFGt T crosea and-ined-on-the-instdewith high-g:uaa atominiom-foit—Theothertwo uppuailly cube faces

(ABICD and BFGH) are open to allow for the flow of test aerosol through the device.

Ac

withl a diameter of approximately 30 cm is mounted on each of the four closed surfacesrof-the cub

sho
and

The

Lld not cause turbulence in the tunnel. To obtain a stable light output, the tubes(should be ag
discarded at 2 000 h.

that|light can play on it from all directions.

The

detgction system through electrical signals.

Key|

1
2

H G
|
|
D |
C
/ ;
u
1
E ~|F 2
2)%
A
B
=38
a) Dazzling apparatus b) Lamp

rcular fluorescent lamp [32 W, “warm white”, approximate colour temperature: 2 800K; see Figure E.1 b)]

. The lights
d for 100 h

smoke detector to be tested shall be installed in the centre of the upper cube face [see Figure E.1 a)] so

electrical connections to the fluorescent lamps shall be such thatthere can be no interference with the

Dimensions im centimetres

stream of aerosol
fluorescent lamp

Figure E.1 — Dazzling apparatus a) and lamp b)
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Annex F
(normative)

Apparatus for the impact test

The apparatus (see Figure F.1) consists essentially of a swinging hammer comprising a rectangular section
head (striker) with a chamfered impact face, mounted on a tubular steel shaft. The hammer is fixed into a steel

boss, whic
rotate freel
rotation of t

The striker

from alumipium alloy (Al Cu4SiMg as specified in ISO 209-1), which has been solution- arid precipita

treated. It h
has an outs

The striker
rotation of
diameter a
25 mmind

Diametricall
and 185 m
counter-bal
striker and
alloy pulley
other end of

The rigid fr,
The mounti

the specimgn when the hammer is moving horizontally, as shown in Figure F.1.

To operate
Figure F.1

balanced ¢
hammer ar
reinstated.

of 3n/2 rad
impact ene

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

As this part
will need to

h
ll!d 200 mm long, and is mounted coaxially on the fixed steel pivot-shaft, which is approxima

rn
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about the axis of the fixed shaft. The design of the rigid frame is such as to allow comq
he hammer assembly when the specimen is not present.

with overall dimensions of 76 mm (width) x 50 mm (depth) x 94 mm (length) and is.manufact

as a plane-impact face chamfered at (60 + 1)° to the long axis of the head. The’tubular steel
ide diameter of (25 + 0,1) mm with a wall thickness of (1,6 £ 0,1) mm.

is mounted on the shaft so that its long axis is at a radial distance.0f)305 mm from the ax
e assembly, the two axes being mutually perpendicular. The central boss is 102 mm in out

ameter; however the precise diameter of the shaft will dependn the bearings used.

y opposite the hammer shaft are two steel counter-balance arms, each 20 mm in outside diam
long. These arms are screwed into the boss so that\the length of 150 mm protrudes. A s
ce weight is mounted on the arms so that its positioni-can be adjusted to balance the mass o
arms, as in Figure F.1. On the end of the central,bess is mounted a 150 mm-diameter alumir
12 mm wide, and around this is wound an inextensible cable, with one end fixed to the pulley.
the cable supports the operating weight.

Ame also supports the mounting boardlon which the specimen is mounted by its normal fixi
hg board is adjustable vertically so_that' the upper half of the impact face of the hammer will s

the apparatus, the position-efithe mounting board with the specimen is first adjusted as show
and the mounting board~is-then secured rigidly to the frame. The hammer assembly is
prefully by adjustment-of the counter-balance weight with the operating weight removed.

Dn release of therassembly, the operating weight will spin the hammer and arm through an a
to strike the spe¢cimen. The mass, in kilograms, of the operating weight to produce the reqy
gy of 1,9 J.equals 0,388/(3nr) kg, where r is the effective radius of the pulley, in metres.

of 1807240 requires a hammer velocity at impact of (1,5 + 0,13) m/s, the mass of the hammer

mass of ab
and error.
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Dimensions in millimetres

counter-balance arms

operating weight

1N
/3
o 2 1]
®25 "
200 12 -
5 6 __\
wn
2 7 <7|f 4 7 S ZF—-#
P s \ /),
1 e 25 O\,
] L
H e
~—_| /
7%
9 —10
920
[ ] i
150
Key
1 mounting board
2 |detector
3 striker
4 striker shaft
5 boss
6 |pulley
7 | ball bearings
8
9
1

0 counter-balance weight
a8  Angle of movement.

NOTE The dimensions shown are for guidance, apart from those relating to the hammer head.

Figure F.1 — Impact apparatus
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Annex G
(normative)

Fire test room

The specimens to be tested, the measuring ionization chamber (MIC), the temperature probe and the
measuring part of the obscuration meter shall all be located within the volume shown in Figures G.1 and G.2.

The speciniens, the MIC and the mechanical parts of the obscuration meter shall be at least 100 mm\apart,
measured tp the nearest edges. The centreline of the beam of the obscuration meter shall be at least-35[mm
below the ckiling.

Dimerisions in mdtres

Key

1  speciméns and measuring instruments (see Figure G.2)
2 position|of test fire

Figure (.1 — Planyview of fire test room and position of specimens and monitoring instruments
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Dimensions in metres

0,15

Key

1 ceiling

Figure G.2 — Mounting positions foriinstruments and specimens
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Annex H
(normative)

Open cellulosic (wood) fire (TF1)

H.1 Fuel

Approximatgly 70 dried beechwood sticks, dried in heating oven to a moisture content less than 3 %.

H.2 Arrapgement

The sticks phall be arranged in at least 7 layers superimposed on a base surface measuring approximately
50 cm x 50|cm by 8 cm high (see Figure H.1).

H.3 Ignitjon starter

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

Dimensions in centimgtres

I I |
NN NN\ N\ N\

I
N NN\ N\ N\ N
AN\ N\ N\ N\ N

50

MY AN NN AN I N\ NN\ I\
A\ N\ N\ NN\
NN N A\ N

50

Key

1 container for methylated spirits

Figure H.1 — Wood arrangement for test fire TF1
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H.4 Preparation

Sticks transported from oven in a closed plastic bag (if necessary) just prior to laying out test arrangement.

H.5 End-of-test condition

The end-of-test condition yg shall be when y = 6, or when all of the specimens have generated an alarm signal,
whichever is the earlier.

H.§ Test validity criteria

Thel development of the fire shall be such that the curves of m against y, and m againstdime, ¢, fall within the
hatghed areas shown in Figures H.2 and H.3. That is, 0,5<y< 6,0 and 270<¢<370 at the| end-of-test
conflition yg = 6.

g E
o [oa)
3 0,15 0,75 7I
§ S |
I
I
0,45 I
I
I
|
0,05 0,05 |
370
t(s)
Fijgure H.2 — Limits for m_dgainst y, Figure H.3 — Limits for m against time, ¢, Fire [TF1

Fire TF1
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Annex |
(normative)

Smouldering (pyrolysis) wood fire (TF2)

1.1 Fuel

Approximatgly 10 dried beechwood sticks (moisture content =5 %), each stick having dimensioh$ of
75 mm x 28 mm x 20 mm.

1.2 Hotplate

The hotplate shall have a 220 mm diameter grooved surface with eight concentric gfooves with a distande of
3 mm between grooves. Each groove shall be 2 mm deep and 5 mm wide, with the outer groove 4 mm {rom
the edge. The hotplate shall have a rating of approximately 2 kW.

The temperature of the hot plate shall be measured by a sensor attachedo the fifth groove, counted fron the
edge of the|hotplate, and secured to provide a good thermal contact.

.3 Arrangement

The sticks 9
surface sug

.4 Heating rate

The hotplat

1.5 End-o

The end-of
signal, whig

1.6 Test \

hall be arranged radially on the grooved hotplate surface, with the 20-mm side in contact with

h that the temperature probe lies between theisticks and is not covered, as shown in Figure 1.1

b shall be powered such thatits\temperature rises from ambient to 600 °C in approximately 11

f-test condition

test condition iig shall be when m = 2 dB/m or when all of the specimens have generated an a
hever is the éarlier.

alidity criteria

the

Mmin.

arm

No flaming

shall occur before the end-of-test condition has been reached. The development of the fire sha

| be

such that the curves of m against y, and m against time, ¢, fall within the hatched areas shown in Figures 1.2
and 1.3, respectively. That is, 1,23 <y <2,05 and 570 <¢< 840 at the end-of-test condition mg = 2 dB/m.
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Key|

grooved hotplate
temperature sensor
3 | wooden sticks

Figure 11 — Arrangement of sticks on the hotplate

m (dB/m)
m (dB/m)

0,1 1,23 2,05 150 400 570 840
y t(s)
Figure 1.2 — Limits for m against y, Fire TF2 Figure 1.3 — Limits for m against time, ¢, Fire TF2
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Annex J
(normative)

Glowing smouldering cotton fire (TF3)

J.1 Fuel

Approximately 90 pieces of braided cotton wick, each of length approximately 80 cm and weighing
approximately 3 g. The wicks shall be free from any protective coating and shall be washed and’ drigd if
necessary.

J.2 Arrahgement

The wicks ghall be fastened to a ring approximately 10 cm in diameter and suspended approximately [1 m
above a nop-combustible plate as shown in Figure J.1.

Dimensions in mégtres

e

Figure J.1 — Arrangement of the cotton wicks
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