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Foreword

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

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Smoke-detection equipment for ducts (SDED) is used as part of a fire detection system to sample the
environment within air ducts of a building. Detection of smoke releases a signal to the connected
control and indicating equipment and can be used as a signal to an air-handling system to prevent the
spread of smoke within the building.

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

The performance of SDED is assessed from results obtained in specific tests. Thissdocurhent is not
intgnded to place any other restrictions on the design and construction of such equipntent.
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Fire detection and alarm systems —

Part 22:
Smoke-detection equipment for ducts

1
Thi

equipment for ducts (SDED) for use in fire detection and alarm systems installed -in bui

ISO
The
NOT

Thd
spe

Scope
5 document specifies requirements, test methods and performance criteria forsmokd
7240-1).

SDED samples the air from a duct and detects smoke in the sample.
E1l

A common method of operation is to use differential pressure arising from airflow in the

SDED can use smoke detectors complying with ISO 7240-7 or other detectors complying
rified in this document.

Ac

trapsmitted light can be more suitable. However, requirenients for detectors using ionizati
included in this document for use in applications where ‘detection of less visible fire aerosols

For
thid
spe

NO1
prof

2

Thd
con
und

ISO
ISO

ISO
ligh

:

mon application for SDED is to detect visible smoke, for which detectors using scatte

the testing of other types of smoke detectors or'smoke detectors working on different
document can be used for guidance. Smoke-detectors with special characteristics, dey
rific risks, are not covered.

E2 Certain types of detectors contain‘radioactive materials. The national requirements fi
ection differ from country to country ahd are not specified in this document.

Normative references

following documents are referred to in the text in such a way that some or all of th
stitutes requirements Jof this document. For dated references, only the edition cited 4
ated references, thelatest edition of the referenced document (including any amendmen

209, Aluminjum.and aluminium alloys — Chemical composition
7240-1, Fire detection and alarm systems — Part 1: General and definitions

7240:7:2011, Fire detection and alarm systems — Part 7: Point-type smoke detectors usin|
{,ransmitted light or ionization

-detection
|dings (see

Huct.

with tests

‘ed light or
bn are also
is desired.

principles,
Feloped for

br radiation

Pir content
pplies. For
[s) applies.

g scattered

IEC
[EC
[EC
IEC
IEC

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

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

60068-2-2, Environmental testing — Part 2: Tests. Tests B: Dry heat

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

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

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

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state
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[EC 62599-2, Alarm systems — Part 2: Electromagnetic compatibility — Immunity requirements for
components of fire and security alarm systems

3 Term

s and definitions

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

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

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

ISO On

3.1
response {
Ath

line browsing platform: available at http://www.iso.org/obp

hreshold value

aerosol density in the proximity of the specimen at the moment that it generates an.alarm signal, when

tested as s

Note 1 to en

becified in 5.1.5

try: The response threshold value may depend on signal processing in th€-detector and in the cor

and indicating equipment.

4 Requ

4.1 Com

In order to

a) meet t

assess
b) be test
c) meett
4.2 Visu
4.2.1 Ea(
when the a

isreset. WH
from the a
may be the
of the SDEI

irements

pliance
comply with this document, the SDED shall:

he requirements of Clause 4, which shallibe verified by visual inspection or enginee
ment;

ed as specified in Clause 5, and shalt meet the requirements of the tests;

he requirements of Clauses 7 and-8, which shall be verified by visual inspection.

al alarm indication

ssociated detectorreleases an alarm and which remains illuminated until the alarm condi
ere other conditions of the SDED can be visually indicated, they shall be clearly distinguish
arm indication, except when the SDED is switched into a service mode. The alarm indic
smoke detector indicator provided the indicator is visible when the detector is in situ as

D.

trol

[ing

h SDED shall be provided with a red visual indicator, by which the SDED can be identified

fion
hble
htor
bart

b to

422 Theual indi hall 1 isible f 1 T bi light i .

500 Ix at an angle of up to

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

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

4.3 Connection of ancillary devices

The SDED may provide for connections to ancillary devices (remote indicators, control relays, etc.), but
open- or short-circuit failures of these connections shall not prevent the correct operation of the SDED.
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4.4 Monitoring of detachable detectors

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

4.5 Manufacturer's adjustments

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

4.6 On-site adjustment of response behaviour

4.6{1 Ifthere is provision for on-site adjustment of the response behaviour of the.SDED, thgn

a) |[for all of the settings at which the manufacturer claims compliance with ithis document, the SDED
shall comply with the requirements of this document and access to the adjustment megns shall be
possible only by the use of a code or special tool or by removing the SBED from its base oy mounting;

b) [any setting(s) at which the manufacturer does not claim compliance with this documdnt shall be
accessible only by the use of a code or special tool, and it shall®e clearly marked on the[SDED or in
the associated data that if these setting(s) are used, the SDED does not comply with this{[document.

4.6{2 These adjustments may be carried out at the SDED; the detector or the control and indicating
equiipment.

4.7] Requirements for software-controlled'smoke-detection equipment for dudts

4.7]1 General

Thg requirements of 4.7.2 and 4.7.3 shalllbe met for SDED that rely on software control in orfler to fulfil
the [requirements of this document.

4.712 Software design
In order to ensure the reliability of the SDED, the following requirements for software design ghall apply.
a) |The software shallhave a modular structure.

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

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

4.713 Storage ofnrograms-and.-data
. tolag prog e

4.7.3.1 The program necessary to comply with this document and any preset data, such as
manufacturer's settings, shall be held in non-volatile memory. Writing to areas of memory containing
this program and data shall be possible only by the use of some special tool or code and shall not be
possible during normal operation of the detector.

4.7.3.2 Site-specific data shall be held in memory that retains data for at least two weeks without
external power to the SDED, unless provision is made for the automatic renewal of such data, following
loss of power, within 1 h of power being restored.

© IS0 2017 - All rights reserved 3
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5 Tests
5.1 General

5.1.1 Atmospheric conditions for tests

Unless otherwise stated in a test procedure, the testing shall be carried out after the test specimen has
been allowed to stabilize in the standard atmospheric conditions for testing as described in IEC 60068-
1 as follows:

relati

— air pressure: (86 to 106) kPa.

The tempefature and humidity shall be substantially constant for each environmental'test where
standard atmospheric conditions are applied.

5.1.2 Mg

Mount the
instructior
considered

513 Op

5.1.3.1 i
to suitable
data. Unles
be set with
the tests. Tj
specified r
signals, the
of-line dev

5.1.3.2 T
in the test |

5.14 To

5141 U
in the basig

temperature: (15 to 55) °C;

humidity: (25 to 75) %;

unting arrangements

specimen by its normal means of attachment in accordance with the manufactuy
s. If these instructions describe more than one method )of mounting, then the met
to be least favourable shall be chosen for each test.

erating conditions for tests

a test method requires a specimen to be operdtional, then the specimen shall be conne
supply and monitoring equipment with .¢haracteristics as required by the manufactuy
s otherwise specified in the test method{the supply parameters applied to the specimen {
in the manufacturer's specified range(s) and shall remain substantially constant through
he value chosen for each parameter-shall normally be the nominal value or the mean of
hnge. If a test procedure requires’a specimen to be monitored to detect any alarm or f
n connections shall be made to any necessary ancillary devices (e.g. through wiring to an ¢
ce for collective detectors)to allow a fault signal to be recognized.

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

lerances

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

the

er's
hod

rted
er's
hall
out
the
nult
nd-

ven

ven

5.1.4.2
a tolerance

5.1.5 Re

5.1.5.1

of +5 % shall be applied.

sponse threshold value

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

Install the specimen for which the response threshold value, Ay, is being measured in the

smoke tunnel described in Annex A, in its normal operating position, by its normal means of attachment.

NOTE

This measurement can be taken only where the sampling apparatus of the SDED can fit inside the

smoke tunnel. Where the sampling apparatus is too large, it will be necessary to agree on other arrangements

with the ma

nufacturer.
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5.1.5.2 Before commencing each measurement, purge the smoke tunnel to ensure that the tunnel and
the specimen are free from the test aerosol.

5.1.5.3 Unless otherwise specified in the test procedure, the air temperature in the tunnel shall be
(23 £ 5) °C and shall not vary by more than 5 K for all the measurements on a particular SDED type.

5.1.5.4 Connect the specimen to its supply and monitoring equipment as specified in 5.1.3, and allow it
to stabilize for a period of at least 15 min, unless otherwise specified by the manufacturer.
of increase

erosol density is as folows:

— |for SDED incorporating detectors using scattered or transmitted light, in decibels'per| metre per
minute, as shown in Formula (1):

0,015<2™ <01 1)
At

— |for SDED incorporating detectors using ionization, per minute, asshown in Formula (2);

0,05<¥ <03 (2)
At

NOTE These ranges are intended to allow the selection of a.convenient rate, depending upon the sensitivity
of the SDED, so that a response can be obtained in a reasonablé-time.

5.1/5.6 The rate of increase in aerosol density shall be similar for all measurements on 4 particular
SDHD type.

5.1{5.7 Conduct tests on the SDED specimen at each of the following air velocities:
a) [the minimum specified by the nmmanufacturer;
b) |the maximum specified by.the manufacturer;

c) |the mean of the minimimand maximum.

5.1{5.8 The responsethreshold value is the aerosol density (in terms of m or y) at the moment that the
spefimen gives an.alarm at each air velocity. This shall be recorded as m, expressed in decibelq per metre,
for detectors using-scattered or transmitted light, or as y for detectors using ionization (as §pecified in
Annlex C).

5.1/5.9, \Designate the greater of the response threshold value as ymax or mmax for each air velocity; the
lesger-as'ymin Or mmin for each air velocity.

5.1.6 Provision for tests

5.1.6.1 The following shall be provided for testing compliance with this document:
a) 13 SDED specimens;

b) datarequired in Clause 8.

5.1.6.2 The specimens submitted shall be deemed representative of the manufacturer's normal
production with regard to their construction and calibration. This implies that the mean response
threshold value of the 12 specimens found in the reproducibility test (5.3) should also represent the

© IS0 2017 - All rights reserved 5
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production mean, and that the limits specified in the response threshold value test should also be
applicable to the manufacturer's production.

5.1.7 Test schedule

The specimens shall be tested according to the test schedule given in Table 1. After the reproducibility
test, number the two least sensitive specimens (i.e. those with the highest response thresholds) 12 and
13, and the others 1 to 11 arbitrarily.

Table 1 — Test schedule

Test Subclause | Specimen numbei|(s)
Repeatabiljty 52 One chosenarbitrafily
Reproducilility 5.3 All specimens
Variation of supply parametersa 54
Dazzlingb 5.5 2
Dry heat (operational) 5.6 3
Cold (operdtional) 57 4
Damp heat/steady-state (operational) 58 5
Damp heat|steady-state (endurance) 59 6
Sulfur diox}de, SO, corrosion (endurance) 5.10 7
Shock (opefational) 511 8
Impact (op¢rational) 5.12 9
Vibration, dinusoidal (operational) 5.13 10
Vibration, inusoidal (endurance) 5.14 10
Air leakagge 5.15 7,10
Electromagnetic compatibility (EMC), Immunity tests‘toperational) 5.16 11
Fire sensitivity 517 12,13
a  This teqt duplicates a test undertaken as part-ef the assessment of point type smoke detectors for conformancg to
ISO 7240-7. Where the SDED includes a smoke detector conforming to ISO 7240-7 and does not include any additional adtive
electronic cgmponents, this test may be omitted.
b This tesf only applies to detectors using scattered or transmitted light principle of operation. Where the SDED inclydes
a smoke detg¢ctor conforming to ISO 7240-7 or the sensing element is mounted within an opaque enclosure, this test majy be
omitted.
¢ Airleakpge testis undertakefafter the corrosion test and the vibration tests.

5.1.8 Te

The testre

5t report

sultssshall be reported in accordance with Clause 6.

hatalialaidys

5.2 Rep

CALAUIIX Ly

5.2.1 Object of test

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

5.2.2 Test procedure

5.2.2.1 Mount the specimen to be tested as specified in 5.1.2 and connect to the supply and monitoring
equipment specified in 5.1.3.

© ISO 2017 - All rights reserved
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5.2.2.2 Measure the response threshold value of the specimen to be tested six times for each air
velocity as specified in 5.1.5.

5.2.2.3 Designate the maximum response threshold value as ymax or mmax for each air velocity, the
minimum value as ymin or mpiy for each air velocity.

5.2.3 Requirements

5.2.3.1 The ratio of the response threshold values, ymax : Ymin OF Mmax : Mmin, Shall not be greater

than1,6 for each air vp]nr‘ify

5.213.2 The lower response threshold value, ynin, shall not be less than 0,2, or mpjn‘shall jnot be less
than 0,05 dB/m.

5.3| Reproducibility

5.3]1 Object of test
To show that the sensitivity of the SDED does not vary unduly from specimen to specifhen and to

establish response threshold value data for comparison with the response threshold value§ measured
aftdr the environmental tests.

5.3]2 Test procedure

5.3/2.1 Mount the specimen to be tested as specified in 5.1.2 and connect to the supply and monitoring
equiipment specified in 5.1.3.

5.3{2.2 Measure the response threshold<value of each of the test specimens for each air[velocity as
spefified in 5.1.5.

5.3{2.3 Calculate the mean of these response threshold values for each air velocity, whigh shall be
desjgnated as y or m.

5.312.4 Designate the mraximum response threshold value as ymax or mpmax and the minimym value as
Ymith O Mmin for each airwvelocity.

5.3{3 Requirements

5.3]3.1 Thewratio of the response threshold values, ymax: ¥ Or Mmax : m, shall not be greatedr than 1,33
for pach air velocity, and the ratio of the response threshold values, y : ymin Or m : mpin, ghall not be
greaterthan 1,5 for each air velocity.

5.3.3.2 The lower response threshold value, ymin, shall not be less than 0,2, or mpjy shall not be less
than 0,05 dB/m.

5.4 Variation in supply parameters

5.4.1 Object of test

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

© IS0 2017 - All rights reserved 7
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5.4.2 Test procedure

5.4.2.1 Mount the specimen to be tested as specified in 5.1.2 and connect to the supply and monitoring

equipment

specified in 5.1.3.

5.4.2.2 At the mean air velocity specified in 5.1.5, measure the response threshold value of the
specimen as specified in 5.1.5, at the upper and lower limits of the supply parameter (e.g. voltage)
range(s) specified by the manufacturer.

5.4.2.3 Designate the greater of the response threshold value as Va0l M masearrd the lesser as viin

or mmin.

NOTE For non-addressable detectors, the supply parameter is the DC voltage applied to the detector| For

other typed of detector (e.g. analogue addressable), it can be necessary to consider signal levels and tinjing.

If necessary, the manufacturer can be requested to provide suitable supply equipment to-allow the supply

parameters|to be changed as required.

5.4.3 Rejguirements

5.4.3.1 The ratio of the response threshold values, ymax : Ymin OF Mmag* Mmin, Shall not be greater

than 1,6.

5.4.3.2 The lower response threshold value, ynin, shall not be less than 0,2, or mp;, shall not be [less

than 0,05 dB/m.

5.5 Dazzling

5.5.1 Object of test

To show that the sensitivity of the SDED is net'unduly influenced by the close proximity of artifjcial

light sourcgs. This test is applied only to SDED'with detectors using scattered light or transmitted light,

as detectotfs using ionization are considered unlikely to be influenced.

5.5.2 Tet procedure

5.5.2.1 Mount the specimen“as specified in 5.1.2 and connect it to supply and monitoring equipmer]t as

specified i 5.1.3. Install the-dazzling apparatus (specified in Annex D) over the portion of the specimen

mounted ojutside the dugt,/such that the smoke-sensing element and housing are fully enclosed by|the

apparatus. [Perform the-following procedure at the mean air velocity specified in 5.1.5.

a) Measufe the Fesponse threshold value as specified in 5.1.5.

b) SwitcH the five lamps ON simultaneously for 10 s and then OFF for 10 s. Repeat this for 10 timeq.

c) Switch the five lamps ON again and, after at least 1 min, measure the response threshold value as
specified in 5.1.5, with the lamps ON.

d) Switch the five lamps OFF.

5.5.2.2 Designate the maximum response threshold value as mpax and the minimum response
threshold value as mmjn.
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5.5.3 Requirements

5.5.3.1 During the periods when the lamps are being switched ON and OFF, and when the lamps are
ON before the response threshold value is measured, the specimen shall not emit either an alarm or a
fault signal.

5.5.3.2 The ratio of the response thresholds, mmax : Mmmin, shall be not greater than 1,6.

5.6 Dry heat (operational)

5.6/1 Object of test

To dlemonstrate the ability of the SDED to function correctly at high ambient temperaturgs that may
occlir for short periods in the service environment.

5.6/2 Test procedure

5.6]2.1 Reference

Uselthe test apparatus and perform the procedure as specified in IEC 60068-2-2, Test Bb, anfd in 5.6.2.2
to 5.6.2.5.

5.6{2.2 State of specimen during conditioning

Mount the specimen being tested as specified in 5.1.2.J11 the smoke tunnel (see Annex A) and connect it
to ifs supply and monitoring equipment as specified'in 5.1.3.

5.6/2.3 Conditioning
Apply the following conditioning:
— |tunnel air velocity: maximum issspecified by the manufacturer;

— |temperature: starting at aninitial air temperature of (23 = 5) °C, increase the air tempergture in the
smoke tunnel to (55 * 2) 2€;

— |duration: maintain-this temperature for 2 h.

NOTE Test Bb specifies rates of change of temperature of <1 °C/min for the transitions to apd from the
conglitioning temperature.

5.6/2.4 Measurements during conditioning

M01I)itor the specimen during the conditioning period to detect any alarm or fault signals.

5.6.2.5 Final measurements

5.6.2.5.1 Measure the response threshold value at the maximum air velocity as specified in 5.1.5, but at
a temperature of (55 + 2) °C.

5.6.2.5.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as ymax or mmax and the lesser as ymin or Mmpin.
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quirements

5.6.3.1 No alarm or fault signals shall be given during the period that the temperature is increasing
to the conditioning temperature or during the conditioning period until the response threshold value is

measured.

5.6.3.2 The ratio of the response threshold values, ymax : Ymin O Mmax : Mmin, shall not be greater

than 1,6.

5.7 Cold4eperatsnal}

5.7.1 Object of test

To demonsjtrate the ability of the SDED to function correctly at low ambient temperatures,dpproprjiate

to the anti¢ipated service environment.

5.7.2 Tept procedure

5.7.2.1 Reference

Use the tegt apparatus and perform the procedure as specified in IEG60068-2-1, Test Ab, and in 5.4.2.2

to 5.7.2.5.

5.7.2.2 State of specimen during conditioning

Mount the §pecimen as specified in 5.1.2 and connect it to supply and monitoring equipment as specified

in 5.1.3.

5.7.2.3 (onditioning

Apply the fpllowing conditioning:

— tunnellair velocity: maximum is spécified by the manufacturer;

— temperature: starting at an initial temperature of (23 = 5) °C, decrease the air temperature in|the
smoke|tunnel to (10 * 3) °G;

— duratipn: 16 h.

NOTE Test Ab specifies'rates of change of temperature of <1 °C/min for the transitions to and from| the

conditioning temperatuye:

5.7.2.4 easurements during conditioning

Monitor th

5.7.2.5 Final measurements

5.7.2.5.1 After a recovery period of at least 1 h at the standard atmospheric conditions, measure the
response threshold value at the mean air velocity specified in 5.1.5.

5.7.2.5.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as ymax Or Mmax and the lesser as ymin Or Mupin.

10
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5.7.3 Requirements

5.7.3.1 No alarm or fault signals shall be given during the transition to or the period of the conditioning
temperature.

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

5.8 Damp heat, steady-state (operational)

5.8{1 Object of test

To Hdemonstrate the ability of the SDED to function correctly at high relative-humiditly (without
condensation), which can occur for short periods in the anticipated service envirenment.

5.8/2 Test procedure

5.8]2.1 Reference

Use| the test apparatus and perform the procedure as specified in IEC 60068-2-78, Test €ab, and in
5.82.2t05.8.2.5.

5.8{2.2 State of the specimen during conditioning

Mount the specimen as specified in 5.1.2 and connectit®o supply and monitoring equipment gs specified
in 5(1.3.

5.8{2.3 Conditioning

Apply the following conditioning:

— [tunnel air velocity: maximum specified by the manufacturer;
— |temperature: (40 £ 2) °C inthe smoke tunnel;

— |relative humidity: (93.%£3) % in the smoke tunnel;

— |duration: 4 d.

5.8{2.4 Measurements during conditioning

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

5.8J2(5, " Final measurements

5.8.2.5.1 After a recovery period of at least 1 h at the standard atmospheric conditions, measure the
response threshold value at the mean air velocity as specified in 5.1.5.

5.8.2.5.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as ymax or mmax and the lesser as ymin or Mmpin.

5.8.3 Requirements

5.8.3.1 No alarm or fault signals shall be given during the conditioning.
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5.8.3.2 The ratio of the response threshold values, ymax : Ymin OF Mmax : Mmin, Shall not be greater
than 1,6.

5.9 Damp heat, steady-state (endurance)

5.9.1 Object of test

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

5.9.2 Test procedure

5.9.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-78)*Test Cab, angl in
59.2.2t059.2.4.

5.9.2.2 State of the specimen during conditioning
Mount the gpecimen as specified in 5.1.2. Do not supply it with power during the conditioning.

NOTE As power is not supplied to the specimen during conditioning, it is not necessary to mount| the
specimen ir] the smoke tunnel, but it can be mounted on a plate simulating the smoke tunnel wall.

5.9.2.3 (onditioning

Apply the [following conditioning to the whole of the, SDED, including any portion that might|not
normally be mounted inside a duct:

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

— duratipn: 21 d.
5.9.2.4 Hinal measurements

5.9.2.4.1 |After a recovery_period of at least 1 h in standard atmospheric conditions, measure|the
response threshold valué.at the mean air velocity as specified in 5.1.5.

5.9.2.4.2 |Designate’the greater of the response threshold value measured in this test and that measyred
for the sanle spe¢imen in the reproducibility test as ymax Or mmax and the lesser as ymin Or Mmpin.

5.9.3 Requirements

5.9.3.1 No fault signal attributable to the endurance conditioning shall be given on the reconnection of
the specimen.

5.9.3.2 The ratio of the response threshold values, ymax : Ymin O Mmax : Mmin, shall not be greater
than 1,6.
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5.10 Sulfur dioxide, SO2, corrosion (endurance)

5.10.1 Object of test

To demonstrate the ability of the SDED to withstand the corrosive effects of sulfur dioxide as an
atmospheric pollutant.

5.10.2 Test procedure

5.10.2.1 Reference

Uselthe test apparatus and perform the procedure generally as specified in IEC 60068-2-42, Test Kc, but
carry out the conditioning as specified in 5.10.2.3.

5.10.2.2 State of the specimen during conditioning

Mount the specimen as specified in 5.1.2. Do not supply it with power during the conditioning, but equip
it with untinned copper wires, of the appropriate diameter, connected to,sufficient termingls to allow
the[final measurement to be made, without making further connectiofis)to the specimen.

NOTE As power is not supplied to the specimen during conditiohing, it is not necessary td mount the
spe¢imen in the smoke tunnel and it can be mounted on a plate simulating the smoke tunnel wall.

5.10.2.3 Conditioning

Apply the following conditioning to the whole of the SDED, including any portion that may n¢t normally
be hounted inside a duct:

— |temperature:(25 * 2) °C;
— |relative humidity: (93 + 3) %;
— |SO3 concentration: (25 £ 5) pl/l;

— |duration: 21 d.
5.10.2.4 Final measuremerits

5.10.2.4.1 Immediately” after the conditioning, subject the specimen to a drying periogd of 16 h
at (40 £ 2) °C, 41.60% RH, followed by a recovery period of at least 1 h at the standard afmospheric
confditions. After(this, mount the specimen as specified in 5.1.3 and measure the respons¢ threshold
valye at the mean air velocity as specified in 5.1.5.

5.10.274.2 Designate the greater of the response threshold value measured in this test and thaf measured
for fhe_same specimen in the reproducibility test as yimax Or mmax and the lesser as ymin or mpfin.

5.10.3 Requirements

5.10.3.1 No fault signal, attributable to the endurance conditioning, shall be given on reconnection of
the specimen.

5.10.3.2 The ratio of the response threshold values, ymax : Ymin OF Mmax : Mmin, Shall not be greater
than 1,6.
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5.11 Shock (operational)

5.11.1 Object of test

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

5.11.2 Test procedure

5.11.2.1 Reference

Use the tesft apparatus and perform the procedure generally as specified in IEC 60068-2-27, Test'Ea,

carry outt

5.11.2.2 §

Mount the
equipment

5.11.2.3 (

5.11.2.3.1
— shock

— pulse duration: 6 ms;

— peaka

— numbdr of directions: 6;

— pulses

5.11.2.3.2

5.11.2.4 Measurements during conditioning

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

fault signa
5.11.2.5 K

5.11.2.5.1
threshold ¥

he conditioning as specified in 5.11.2.3.

tate of specimen during conditioning

specimen as specified in 5.1.2 to a rigid fixture, and connect it to its sdpply and monito

as specified in 5.1.3.

onditioning

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

bulse type: half sine;

cceleration: 10 x (100 — 20M) m/s? (where.M>is the mass of the specimen in kilograms);

per direction: 3.

Do not test specimens with axmass M > 4,75 kg.

S.
inal measurements

Afterthe conditioning, mount the specimen as specified in 5.1.2 and measure the respd
alue at the mean air velocity as specified in 5.1.5.

but

ing

nse

5.11.2.5.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as ymax Or mmax, and the lesser as ymin or Mmmpin.

5.11.3 Re

quirements

5.11.3.1 No alarm or fault signals shall be given during the conditioning period or the additional 2 min.

5.11.3.2 The ratio of the response threshold values, ymax : Ymin OF Mmax : Mmin, Shall not be greater

than 1,6.

14
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5.12 Impact (operational)

5.12.1 Object of test

To demonstrate the immunity of the SDED to mechanical impacts upon its exposed surface that it can
sustain in the normal shipping, installation and service environments, and which it can reasonably be
expected to withstand.

5.12.2 Test procedure

5.12.2.1 Apparatus

Th

test apparatus (specified in Annex E) shall consist of a swinging hammerincor

rectangular-section aluminium alloy head (aluminium alloy Al Cu4SiMg complyjiing wit
solytion- and precipitation-treated condition) with the plane-impact face chamfered to an
to the horizontal when in the striking position (i.e. when the hammer shaft is-vertical). T

hea

5.1

shall be (50 + 2,5) mm high, (76 £ 3,8) mm wide and (80 + 4) mm long\atmid-height.

p.2.2 State of specimen during conditioning

Mount the specimen rigidly to the apparatus by its normal mounting means and position it

por

upp
is 11
spe
its s

51
Use

5.1

fau

5.1

Lion of the SDED that is not mounted within the duct (eg-the detector housing) is sty

hoving horizontally). Choose the azimuthal direction~and the position of impact rela
Cimen as that most likely to impair the normal functioning of the specimen. Connect the s
upply and monitoring equipment as specified in5:13.

p.2.3 Conditioning

the following test parameters during the conditioning:
impact energy: (1,9 £ 0,1) J;

hammer velocity: (1,5 + 0,13) m/s;

number of impacts: 1.

p.2.4 Measurements during conditioning

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

signals.

p.2.5.Final measurements

porating a
n ISO 209,
ngle of 60°
e hammer

so that the
uck by the

er half of the impact face when the hammer is in the vértical position (i.e. when the hzlmmerhead

ive to the
pecimen to

y alarm or

5.1]

threshod val a teea ir Vloci a piid i 5.1.5.

5.12.2.5.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as ymax Or mmax and the lesser as ymin Or Mmpin.

5.12.3 Requirements

5.12.3.1 No alarm or fault signals shall be given during the conditioning period or the additional 2 min.

5.12.3.2 The impact shall not detach the SDED from the mounting.
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5.12.3.3 The ratio of the response threshold values, ymax : Ymin OF Mmax : Mmin, Shall not be greater

than 1,6.

5.13 Vibration, sinusoidal (operational)

5.13.1 Object of test

To demonstrate the immunity of the SDED to vibration at levels considered appropriate to the normal
service environment.

5.13.2 Te

5.13.2.1 R

Use the tes
to5.13.2.5

5.13.2.2 S
Mount the

equipment
turn, and s

5.13.2.3 (
Apply the f
— freque
acceler
numbg
sweep

numbs

The vibrat
to the ope
changing t

5t procedure

eference

tate of specimen during conditioning

specimen on a rigid fixture as specified in 5.1.2 and connect itte its supply and monito
as specified in 5.1.3. Apply the vibration in each of three dnutually perpendicular axe

onditioning

pllowing conditioning:

ncy range: (10 to 150) Hz;

ation amplitude: 5 m/s? (approximately:0,5 gn);
r of axes: 3;

rate: 1 octave/min;

r of sweep cycles: 1/axis.

on operational and. endurance tests may be combined such that the specimen is subje
Fational test condifioning followed by the endurance test conditioning in one axis be
b the next axis<Itis necessary to make only one final measurement.

5.13.2.4 Measurements during conditioning

Monitor th

P spe€imen during the conditioning period to detect any alarm or fault signals.

t apparatus and perform the procedure as specified in IEC 60068-2-6, Test Fcyand in 5.13,

2.2

ing
S in

p that one of the three axes is perpendicular to the normalmounting plane of the specimgn.

ted
fore

5.13.2.5

imat measurements

5.13.2.5.1 After the conditioning, visually inspect the specimen for mechanical damage, both internally
and externally. Then mount the specimen as specified in 5.1.2 and measure the response threshold value
at the mean air velocity as specified in 5.1.5.

NOTE

make them here only if the operational test is conducted in isolation.

The final measurements are normally made after the vibration endurance test and it is necessary to

5.13.2.5.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as ymax Or Mmax and the lesser as ymin Or Mmpin.

16
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5.13.3 Requirements

5.13.3.1 No alarm or fault signals shall be given during the conditioning. No mechanical damage either
internally or externally shall result.

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

5.14 Vibration, sinusoidal (endurance)

5.14.1 Object of test

To Hemonstrate the ability of the SDED to withstand the long-term effects of-vibration at levels
appfropriate to the shipping, installation and service environment.

5.14.2 Test procedure

5.14.2.1 Reference

Use|the test apparatus and perform the procedure as specified in IEC 60068-2-6, Test Fc, and 5.14.2.2 to

5.14.2.2 State of specimen during conditioning

Mouint the specimen on a rigid fixture as specified-ifY 5.1.2, but do not supply it with poyer during
conditioning. Apply the vibration in each of three mutually perpendicular axes in turn, and o that one
of the three axes is perpendicular to the normalaounting axis of the specimen.

5.14.2.3 Conditioning

Apgly the following conditioning:

— [frequency range: (10 to 150}):Hz;

— |acceleration amplitudes16’m/s2 (approximately 1,0 gp);
— |number of axes: 3;

— |sweep rate: L.octave/min;

— |number ofisweep cycles: 20/axis.

The vibratioh operational and endurance tests may be combined such that the specimen i$ subjected
to the/eperational test conditioning followed by the endurance test conditioning in one §xis before
chapging to the next axis. It is necessary to make only one final measurement.

5.14.2.4 Final measurements

5.14.2.4.1 After the conditioning, mount the specimen as specified in 5.1.2 and measure the response
threshold value at the mean air velocity as specified in 5.1.5.

5.14.2.4.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as ymax Or mmax and the lesser as ymin Or Mmpin.
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5.14.3 Requirements

5.14.3.1 No fault signal, attributable to the endurance conditioning, shall be given on reconnection of
the specimen.

5.14.3.2 The ratio of the response threshold values, ymax : Ymin OF Mmax : Mmin, Shall not be greater

than 1,6.

5.15 Airl

eakage

5.15.1 Ob

5.15.1.1 T
to or from

ject of test

'he sampled environment.

p demonstrate the ability of the SDED to remain sealed and thereby ensure minimum leakage

5.15.1.2 Ip the case where the SDED is installed completely within the volume of'the duct, it is|not

necessary
installatior]
of the SDE]

5.15.2 Te

5.15.2.1 §

Mount eac
(see Annex

5.15.2.2 (

Apply the f

5t procedure

tate of specimen during conditioning

[F). Do not supply it with power during conditioning.

onditioning

pllowing conditioning to each specimen.

— vacuuin: Evacuate the SDED to a differential pressure of -1,13 kPa.

— durati
— pressu

— durati

5.15.2.3 R

Measure th

bn: 10 min.
rize: Pressurize the.SDED to +3,0 kPa.

bn: 10 min.

inal measuiements

Hiram-eant

e differential pressure for the evacuate test and the pressure test.

to satisfy this test. However, installation instructions should include a clear methodl of
such that the duct remains sealed. The instructions should also specify that other compongnts
D are physically separated (independent from duct pressure) and-enly electrically connected.

h specimen as specified in 5.1.2 in a test apparatus that can be evacuated and pressurjzed

5.15.3 Re

The air leakage for the SDED shall be not more than that amount in Table 2.

18

Table 2 — Maximum leakage

Differential pressure after 10 min

-1,13 kPa initial vacuum | +3,0 kPa initial pressure

<-0,75 kPa 22,0 kPa
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5.16 Electromagnetic compatibility (EMC) immunity tests (operational)

5.16.1 Object of test

To demonstrate immunity to sources of electro-magnetic radiation likely to occur, albeit infrequently,
in the anticipated service environment.

5.16.2 Test procedure

5.16.2.1 Reference

Use|the test apparatus and the test procedures shall be as described in IEC 62599-2 and\in|5.16.2.2 to
5.16.2.5.

5.16.2.2 State of specimen during conditioning

M(?Int the specimen on a rigid fixture as specified in 5.1.2 and connect itto its supply and monitoring
equiipment as specified in 5.1.3.

5.16.2.3 Conditioning

Conlduct the following EMC immunity tests as specified in IEC62599-2:
a) |electrostatic discharge;

b) |radiated electromagnetic fields;

c) |conducted disturbances induced by electromagnetic fields;

d) |fasttransient bursts at a repetition rate 6£100 kHz;

e) [slow high-energy voltage surges.
5.16.2.4 Measurements during conditioning
5.16.2.4.1 Monitor the specimen during the conditioning period to detect any alarm or fault pignals.

5.16.2.4.2 The functional test called for in the initial measurements shall be the respons¢ threshold
valye test as specifiédin 5.1.5.

5.16.2.5 Final'measurements

5.16.2,5.1 The functional test called for in the final measurements shall be the response threfhold value
test|as-specified in 5.1.5.

5.16.2.5.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as ymax or mmax and the lesser as ymin Or Mmpin.

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

5.16.3.2 The ratio of the response threshold, ymax : Ymin OF Mmax : Mmin, shall not be greater than 1,6.
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5.17 Fire sensitivity

5.17.1 Object of test

To show that the SDED has adequate sensitivity to visible smoke types required for general applications
in fire detection systems for buildings.

5.17.2 Test procedure

5.17.2.1 Principle of test

The specimens are mounted in a duct leading from a standard fire-test room (specified in Anine
and exposed to two test fires designed to produce smoke representative of the type that cap’im
visibility i a building, at two duct air velocities.

5.17.2.2

est fires

Subject theg specimens to the two test fires, TF2 and TF4. The type, quantity and-arrangement of the
and the mgthod of ignition for each test fire are specified in Annexes G and. H;respectively, along
the end-of-test condition and the test validity criteria.

It is permilssible, and can be necessary, to adjust the quantity, condition (e.g. moisture content)
arrangement of the fuel to obtain valid test fires.

5.17.2.3
5.17.2.3.1

5.17.2.3.2
the test tu
adjusted t

manufactu

5.17.2.3.3

it to stabili

5.17.2.3.4
can requir

sought in §
their norm

517.24 1

IMPORTA

ounting of specimens
Mount the specimen as specified in 5.1.2 in the'smoke tunnel (see Annex A).

Where the tube length specified by theymanufacturer exceeds or is less than the widt
11:nel, the sampling tube length should be adjusted to equal the width of the test tunnel.

be length should provide the saiie’ number and size of equally spaced holes, as per
rer's longest or shortest tube, whichever is appropriate.

e in its quiescent condition before the start of each test fire.

Detectors that dynamically modify their sensitivity in response to varying ambient condit
(i
ich cases to‘ensure that the state of the detectors at the start of each test is representatiy
bl quiescent state.

hitial‘conditions

K A)
bair

fuel
vith

and

h of
The
the

Connect the specimen to its)Supply and monitoring equipment, as specified in 5.1.3, and allow

ons

special reset procedures and/or stabilization times. The manufacturer's guidance should be

e of

T — The stabitity of the airand temperature affects the smoke flow withinmthe 1o

m.

This is particularly important for the test fires that produce low thermal lift for the smoke (e.g.
TF2). If it is necessary for people to be in the room at the beginning of a test fire, they should
leave as soon as possible, taking care to produce the minimum disturbance to the air.

5.17.2.4.1 Before each test fire, ventilate the room and duct with clean air until it is free from smoke, so
that the conditions given below can be obtained.

5.17.2.4.2 Switch off the ventilation system and close all doors, windows and other openings. Then,
allow the air in the room to stabilize and the following conditions to be obtained before the test is started:

— air temperature, T: (23 + 5) °C;

20
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— airflow in the duct: adjusted to the minimum air velocity as specified by the manufacturer in 5.1.5;

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

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

5.17.2.5 Recording of the fire parameters and response values

5.17.2.5.1 During each test fire, record the fire parameters in Table 3 as a function of time from the start
of the test. Record each parameter continuously or at least once per second.

5.1
ind

5.1
fire
ign
5.1
Rep

5.1

Bot
end

Thd

Table 3 — Fire parameters

Parameter Symbol Units
Temperature change AT °C
Smoke density (ionization) y (dimenisionless)
Smoke density (optical) m dB/m

/.2.5.2 The alarm signal given by the supply and monitoring eqtipment shall be ta
cation that a specimen has responded to the test fire.

/.2.5.3 Record the time of response (alarm signal) of ea€h Specimen, along with AT,, y,
parameters at the moment of response. A response df\the SDED after the end of test d
red.

/.2.6 Repeat test

eat each test fire test, but at the maximum-air velocity as specified by the manufacturer

/.3 Requirements

h specimens shall generate an-alarm signal, in each test fire, at each velocity, before th
-of-test condition is reached.

Test report

test report shall-contain, as a minimum, the following information:
the name and address of the testing organization;

the name‘of manufacturer or agent;

theidentification of the SDED tested;

ken as the

ind mg, the
ondition is

n 5.1.5.

e specified

h)
i)
j)

areference to this document, i.e. ISO 7240-22;

a list of the information to meet the requirements of 5.1.7;

the date of tests;

the conditioning period and the conditioning atmosphere;

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

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

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

arithmetic mean values where appropriate;
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k) the air velocities where the SDED passed the tests in this document;

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

m) any limitations of use;

n) astatementindicating whether or not the SDED complied with this document.

7 Marking

7.1 Each|SDED shall be clearly marked with the following information:
a) numbdr of this document (i.e. ISO 7240-22);

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

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

d) wiring-terminal designations;

e) some thark(s) or code(s) (e.g. serial number or batch code), by which the manufacturer can identify
at leagt the date or batch and place of manufacture, and the version number(s) of any software
contaiped within the SDED.

7.2  Whete any marking on the SDED uses symbols or abbrewiations not in common use, then these
should be gxplained in the data supplied with the device.

7.3 The marking shall be visible during the installatién of the SDED and shall be accessible during|the
maintenange.

7.4 The markings shall not be placed on screWws or other easily removable parts.

8 Data

8.1 Hardware documentation

Either the $DED shall be supplied with sufficient technical, installation and maintenance data to enable
correct ingtallation and-Opération or, if all of this data are not supplied with each SDED unit, refergnce
to the apprfopriate datasheet shall be given on, or with, each SDED unit. These data shall include

— the ramge of eperating differential pressures between the inlet and outlet sampling tubes and|the
recommended method for measuring the pressures;

— the range of applicable duct sizes for specific sampling tube lengths; and
— the models of point smoke detectors for which the SDED meets the requirements of this document.

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

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

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

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

2) the wayv in which the modules interact,

b)

8.2
ava
con|

b)

d)

Thi

3) the overall hierarchy of the program,
4) the way in which the software interacts with the hardware of the detector;and
5) the way in which the modules are called, including any interrupt processing;

description of which areas of memory are used for the various purposes (e.g. the pro
specific data and running data);

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

2 The manufacturer shall prepare and maintain detailed design documentation. Th
lable for inspection in a manner that respects the manufacturers' rights for confidentia
prise at least the following:

overview of the whole system configuration, ingluding all software and hardware comp
description of each module of the program, €ontaining at least
1) the name of the module,

2) adescription of the tasks performed, and

checking for valid data;

full source-code listings,’as hard copy or in machine-readable form (e.g. ASCII-code), i

to be recognized;

details of any software tools used in the design and implementation phase (e.g. (
Compilerss-etc.).

5 detailed design documentation may be reviewed at the manufacturers' premises.

oram, site-

is shall be
ity. It shall

bnents;

3) adescription of the interfaces, including the type of data transfer, the valid data ra)ge and the

cluding all

global and local variables, constants and labels used, and sufficient comment for the pr¢gram flow

ASE-Tools,
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Annex A
(normative)

Smoke tunnel and fire test room arrangement
for response measurements

annex specifies those properties of the smoke tunnel that are of primary importarice| for
beatable and reproducible measurements of response threshold values of SDED™and |the
f the SDED to the test fires.

smoke tunnel shall have a horizontal working section containing a working volume. [The
lume is defined as the part of the working section where the air tempéidture and air flow
the required test conditions. Conformance with this requirement shall be regularly verified
L conditions, by measurements at an adequate number of points distribuited within and on|the
boundaries of the working volume. The working volume shall be Jargé enough to fully enclose

the sampling portion of SDED being tested and the sensing parts of the measuring equipment. The SPED

being teste

A.3 The

occur in the smoke characteristics of the fire (see Annex [). Thetest fire room shall be as specifie

ISO 724.0-7
room to the
so as to mi
as to draw

A4 Itsh
in the wor
temperatul

A.5 Itsh

humidity i the smoke tunnel to93-%.

A.6 Both
light and y

proximity ¢f the sensing-apparatus.

A.7 Meanps shallbe provided for the introduction of the test aerosol such that a homogeneous aer

density is d

A.8 Means shall be provided for creating a constant airflow, variable from (1

d shall be mounted in its normal operating position with theair flow in the working volune.

bmoke tunnel shall be located close to the fire-test room so as to minimize changes that|can
d in
test
vay

£ SO

:2011, Annex F. An arrangement shall be made te-tfansfer unfiltered smoke from the fire
b duct. Air from the duct shall be drawn and replaced back into the test fire room in such a
nimize the disturbance to the air in the test fire' room. The duct smoke tunnel shall operat
hir from the test fire room at the start and-during the test fire.

ure
the

11 be possible to control the temperature at the required values, to increase the tempera
king volume of the smoke tunnel at'a rate not exceeding 1 K/min to 55 °C and decrease
'e in the working volume of the'smoke tunnel at a rate not exceeding 1 K/min to -10 °C.

1l be possible to control the relative humidity at the required values to increase the reldtive

fted
the

aerosol densityaneasurements, m in dB/m for detectors using scattered or transmi
(dimensionless) for detectors using ionization, shall be made in the working volume in

bsol
btained in the working volume.

+

0,2) m/s to

(20 = 4,0) m/s, throughout the working volume.

A.9 Only one SDED specimen shall be mounted in the tunnel, unless it has been demonstrated
that measurements made simultaneously on more than one specimen are in close agreement with
measurements made by testing specimens individually. In the event of a dispute, the value obtained by
individual testing shall be accepted.
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Annex B
(normative)

Test aerosol for response threshold value measurements

B.1 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 and 1 pm
and| a refractive index of approximately 1,4.

B.2

B.3

The test aerosol shall be reproducible and stable with regard to the following\paramete
particle mass distribution;
optical constants of the particles;
particle shape;

particle structure.

monitor the stability of the ratio, m : y.

B.4
gen

©IS

It is recommended that an aerosol generator using pharmaceutical-grade paraffin oil
erate the test aerosol.

The stability of the aerosol should be ensured. One possible method to do this is to measure and

be used to
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Annex C
(normative)

Smoke-measuring instruments

C.1 Obsgeurationmeter

C.1.1 The response threshold of SDED using scattered light or transmitted light is characterized by|the
absorbanc¢ index (extinction module) of the test aerosol, measured in the proximity of theralarm, at{the
moment thiat it generates an alarm signal.

C.1.2 The absorbance index is designated, m, and expressed in decibels per\metre (dB/m). [The
absorbancg¢ index, m, is given by Formula (C.1):

_10 (P
m= log(P] .1

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

Py isthe radiated power received without test aetosol or smoke;

P isthe radiated power received with test aérosol or smoke.

C.1.3 Foy all aerosol or smoke concentrations corresponding to an attenuation of up to 2 dB/m,|the
measuringlerror of the obscuration meter-shall not exceed 0,02 dB/m + 5 % of the measured attenuafion
of the aerool or smoke concentration.

C.1.4 The optical system shall'be.arranged so that any light scattered more than 3° by the test aerpsol
or smoke i§ disregarded by thé€light detector.

The effective radiated poiver of the light beam shall be:
— atleasf 50 % withift a wavelength range from 800 nm to 950 nm,

— not mdre than1 % in the wavelength range below 800 nm, and

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

NOTE The effective radiated power in each wavelength range is the product of the power emitted by the
light source, the transmission level of the optical measuring path in clean air and the sensitivity of the receiver
within this wavelength range.

C.2 Measuring ionization chamber (MIC)

C.2.1 General

The response threshold of SDED using ionization is characterized by a non-dimensional quantity, y,
which is derived from the relative change of the current flowing in a measuring ionization chamber,
and which is related to the particle concentration of the test aerosol measured in the proximity of the
alarm at the moment that it generates an alarm condition.
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C.2.2 Operating method and basic construction

C.2.2.1 The mechanical construction of the measuring ionization chamber is given in Annex J.

C.2.2.2 The measuring device consists of a measuring chamber, an electronic amplifier and a method
of continuously sucking in a sample of the aerosol or smoke to be measured.

C.2.2.3 The principle of operation of the measuring ionization chamber is shown in Figure C.1. The
measuring chamber contains a measuring volume and a suitable means by which the sampled air is

diffuse into

suc
this
air

C.2
rad
the
rati
of t
pro
of t

C.2

whg

volume. This diffusion is such that the flow of ions within the measuring volume is not'd
novements.

2.4 The air within the measuring volume is ionized by alpha radiation |from an

oactive source, such that there is a bipolar flow of ions when an electrical voltage is applic
electrodes. This flow of ions is affected in a known manner by the aerosol or smoke pa
b of the current in the aerosol-free chamber to that in the presence of.an‘aerosol is a knov
he aerosol or smoke concentration. Thus, the non-dimensional quantity, y, which is app
portional to the particle concentration for a particular type of aerosol or smoke, is used ag
ne response threshold value for smoke detector using ionizationt

2.5 The measuring chamber is dimensioned and operated Such that Formulae (C.2) and |

Zxaznxy

ol

re

Iy
I

Iy

N = ~

U

is the chamber current in airwithout test aerosol or smoke;
is the chamber currefntyin air with test aerosol or smoke;

is the chamber ¢onstant;

is the particleconcentration in particles per cubic metre;

is the avérage particle diameter.

sturbed by

americium
bd between
[ticles. The
yn function
roximately
a measure

C.3) apply:

(C.2)

I

Iy

(C.3)

|
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Puadwrs

12 11 10 9

Key

1  suction|nozzle 8 asource

2 assemblly plate 9  measuzing volume

3 insulating ring 10 measuring electrode
4  air/sm¢ke entry 11 _guard ring

5 outer gfid 12, insulating material
6  inner gfid 13 windshield

7  arays 14 electronics

Figure C.1 — Measuring ionization chamber — Method of operation

C.2.3 Teghnical data

a) Radiatjion source:

— isotopg: americium,241Am;
— activity: (130 £6,5) kBq;

— average efergy: (4,5 £ 0,225) MeV;

— mechanical construction: americium oxide embedded in gold between two layers of gold, covered
with a hard gold alloy. The source is in the form of a circular disc with a diameter of 27 mm, which
is mounted in a holder such that no cut edges are accessible.

b) Ionization chamber:

The chamber impedance (i.e. the reciprocal of the slope of the current versus voltage characteristic of
the chamber in its linear region where the chamber current is <100 pA) shall be (1,9 + 0,095) x 1011 Q,
when measured in aerosol- and smoke-free air at the following conditions:

— pressure: (101,3 + 1) kPa;

— temperature: (25 * 2) °C;
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— relative humidity: (55 + 20) %;
with the potential 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 C.2, with the 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 <109 Q.

d) Suction system:

The suction system shall draw air through the device at a continuous steady flow of (30 [3) 1/min at
atmospheric pressure.

1
2
I / i
/
I | | ‘ | e o]
3
i 4
JE{| > =5
g \
6
Key
1 |supply voltage
2 |measuring electrode
3 |guardring
4 |current measuring amplifier
5 |output voltage propgrtional to chamber current
6 |inputimpedanceZj "> 109 Q

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

Apparatus for dazzling test

D.1 The dazzling apparatus [see Figure D.1 a)] shall be constructed so that it can be mounted over the
SDED sensjng element. The apparatus is cube-shaped, with five of the cube faces (ABFE, AEHD, BFGC,
EFGH and €DHG) closed and lined on the inside with high-gloss aluminium foil. The remaining cube face
(ABCD) is gpen to allow the apparatus to be installed over the sensing element enclosure.

D.2 A cirpular fluorescent lamp [32 W, “warm white”, approximate colour temperature:"2 800 K;[see
Figure D.1 p)] with a diameter of approximately 30 cm is mounted on each of the five\elosed surfacds of
the cube. Tp obtain a stable light output, the tubes should be aged for 100 h and discarded at 2 000 h

Dimensions in millimdtres

H
% N

%38

a)'\Dazzling apparatus b) Lamp

Key
1 fluorescent lamp

Figure D.1 — Dazzling apparatus and lamp
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Annex E
(normative)

Apparatus for impact test

E.1 The apparatus for the impact test (see Figure E.1) consists essentially of a swinging hammer

con
sha
in a
the
pre

E.2

't. The hammer is fixed into a steel boss, which runs on ball bearings on a fixed steel’sha

rigid frame is such as to allow complete rotation of the hammer assembly whenthe spec
bent.

manufactured from aluminium alloy (Al CusSiMg as specified in ISO 209],' which has been so

pre
tub

E.3
the
102
wh

E.4
out
pro
bald

Cipitation-treated. It has a plane-impact face chamfered at (60 + 1)°%o the long axis of th
1lar steel shaft has an outside diameter of (25 + 0,1) mm with a wall thickness of (1,6 + 0,

The striker is mounted on the shaft so that its long axis.is at a radial distance of 30

mm in outside diameter and 200 mm long, and is mounted coaxially on the fixed steel

Diametrically opposite the hammer shaft are two steel counter-balance arms, each
bide diameter and 185 mm long. These.drms are screwed into the boss so that the length
frudes. A steel counter-balance weight.is mounted on the arms so that its position can be
nce the weight of the striker and arms, as in Figure E.1. On the end of the central boss,

diameter aluminium alloy pulley is mounted that is 12 mm wide. Around this is wound an i

cab

E.5
nor
the

E.6
as s
ass(
ren
ope

e with one end fixed to the puilley. The other end of the cable supports the operating weig

The rigid frame also“supports the mounting board on which the specimen is mou
mal fixings. The mounting board is adjustable vertically so that the upper half of the imj
hammer strikes thespecimen when the hammer is moving horizontally, as shown in Figut

To operatelthe apparatus, first the position of the mounting board with the specimen

bmbly ds>balanced carefully by adjusting the counter-balance weight with the operaf
ovedXThe hammer arm is then drawn back to the horizontal position ready for relea
rating weight is reinstated. On release of the assembly, the operating weight spins the h4

rigid steel frame, so that the hammer can rotate freely about the axis of the fixed shaft. Th

The striker with overall dimensions of 76 mm (width) x 50 mm (depth) x 94 mm (len

axis of rotation of the assembly, the two axes being.mutually perpendicular. The cenf

lfh is approximately 25 mm in diameter; however,the precise diameter of the shaft depq
beafings used.

prising a rectangular section head (striker) with a chamfered impact face, mounted on ajtgbular steel

t mounted
e design of
men is not

gth) and is
lution- and
e head. The
) mm.

b mm from
ral boss is
bivot shaft,
nds on the

20 mm in
of 150 mm
ndjusted to
h 150 mm-
nextensible
ht.

hted by its
bact face of
e E.1.

is adjusted

hown in¢Figure E.1 and then the mounting board is secured rigidly to the frame. Next, the hammer

ing weight
se and the
ymmer and

arm

through an angle ot 51/ Z rad to strike the specimen. I'he mass, in Kilograms, of the opera

ing weight

to produce the required impact energy of 1,9 | equals 0,388/(3mr) kg, where r is the effective radius of

the

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

E.7 Asthis documentrequires a hammer velocity atimpact of (1,5 + 0,13) m/s, it is necessary to reduce
the mass of the hammer head by drilling the back face sufficiently to obtain this velocity. It is estimated
that a head of mass of about 0,79 kg is required to obtain the specified velocity, but it is necessary to
determine this by trial and error.

© IS0 2017 - All rights reserved

31


https://standardsiso.com/api/?name=6b9fb6e9cb2e3e20c51cb597da353a30

ISO 7240-22:2017(E)

Dimensions in millimetres

102
' |
| i |
150 | ‘ | \
[T T 1] | g
s 8 o
— 55 | 55 9 ITE
= I |
150 | | ] =~
38
Key
1  mountipg board 6 pulley
2 exposefl portion of SDED 7  ball bearings
3  striker 8  counter balance arms
4  striker phaft 9  operating weight
5 Dboss 10 counter balance weight
NOTE The dimensions;-dpart from those relating to the hammer head, are shown for guidance.
Figure E.1 — Impact apparatus
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Annex F
(informative)

Air-leakage test apparatus

Figure F.1 shows an example of the apparatus and mounting method of SDED to measure the air leakage

Oft ho SNED wwhaon mmaountad on tha cida of - dy ot
o e WHeRHReU e e ohthe-Stae-ot+a-adet

Key

LU A WN

o

1 4 N
2
s
3a I = \
] 1 le]
7b
L | -
4 6 B

smoke-detection equipment for dugts

smoke detector

flange plate

inlet sampling pipe

box seal

The flange plate should be constructed from corrosion resistant material such as stainless steel.
Outlets to the pump and the pressure gauge should be sealed at the entry point to the test apparatjs.

outlet sampling pipe
to pressure gauge
inlet valve

O© 0 N O

to pump

Figure F.1 — Section view of air leakage test apparatus
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Annex G
(normative)

Rapid smouldering (pyrolysis) wood fire (TF2)

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

ditioning

Cks in a heating oven so the moisture content is approximately 5 %.

paration

y, transport the sticks from the oven in a closed plastic bagzand open the bag just prio
he sticks in the test arrangement.

plate

e hotplate shall have a 220 mm diameter groeyed surface with eight concentric grooves v
of 3 mm between grooves. Each groove shall’lbe 2 mm deep and 5 mm wide, with the o

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

G.4.2 Th
counted fr

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

G.5 Arrangement

The sticks
with the st

in Figure G

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

G.6 Heating rate

Power the

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

m.

r to

vith
ter

bve,

act
wn

G.7 Testvalidity criteria

G.7.1 No flaming shall occur before the end-of-test condition has been reached. The development of
the fire shall be such that the curves of m against y, and m against time, ¢, fall within the hatched areas
shown in Figures G.2 and G.3, respectively. That is, y < 0,5 and 225 < t < 540 at the end-of-test condition
mg = 0,5 dB/m.

G.7.2 The specimen shall generate an alarm signal before m = 0,5 dB/m in the duct-tunnel working

section (se

34

e Figure 1.2).
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G.8 Variables

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

G.9 End-of-test condition

The end-of-test condition, mg, shall be when m = 0,5 dB/m in the duct-tunnel working section (see
Figure I.2) or the specimen has generated an alarm signal, whichever is the earlier.

8] 2
J

R
N

Key
grooved hotplate
temperaturegensor
wooden sticks

Figure G.1 — Arrangement of sticks on hotplate
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