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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
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Part 10

mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
hsk of technical committees is to prepare International Standards. Draft Interiational Stand
the technical committees are circulated to the member bodies for voting: “Publication as

| Standard requires approval by at least 75 % of the member bodies casting a vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee ISO/TC 21, Equipment)for fire protection and fire figh
ee SC 3, Fire detection and alarm systems.

bnsists of the following parts, under the general title Fire detection and alarm systems:
General and definitions

Control and indicating equipment

Power supply equipment

Point-type heat detectors

Carbon monoxide fire detectors using electro-chemical cells

Point-type smoke detectors using scattered light, transmitted light or ionization

Carbon monoxidefire detectors using an electro-chemical cell in combination with a heat sens
Test fires-for fire detectors [Technical specification]

. Point=type flame detectors

the

ards
an

tent

fing,

Dr

Part 1
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Part 12: Line type smoke detectors using a transmitted optical beam

Part 13: Compatibility assessment of system components

alarm systems in and around buildings [Technical report]

combination with a heat sensor

Part 14: Guidelines for drafting codes of practice for design, installation and use of fire detection and fire

Part 15: Point type fire detectors using scattered light, transmitted light or ionization sensors in
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— Part 16: Sound system control and indicating equipment

— Part 19: Design, installation, commissioning and service of sound systems for emergency purposes
— Part 21: Routing equipment

— Part 22: Smoke-detection equipment for ducts

The following parts are under preparation:

DPaort ’)R, Hnaling with oil-mist detectors

— | Part 27, dealing with carbon fire detectors using optical or ionization smoke sensors, electrochemical cell
carbon monoxide sensors and heat sensors

— | Part 28, dealing with fire protection control equipment

© 1SO 2007 — All rights reserved \"
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Introduction

Smoke-detection equipment for ducts (s.d.e.d.) 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.

A fire-deteqgtion and alarm system is required to function satisfactorily not only in the event of a fire, but glso
during and pfter exposure to conditions likely to be met in practice such as corrosion, vibration, directimpact,
indirect shock and electromagnetic interference. Some tests specified are intended to assess theperformance
of the s.d.e|d. under such conditions.

The performance of s.d.e.d. is assessed from results obtained in specific tests. This part'of ISO 7240 is| not
intended to|place any other restrictions on the design and construction of such equipmeént.

Vi © 1SO 2007 — All rights reserved
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part of ISO 7240 specifies requirements, test methods and performance criteria” for smol
pment for ducts (s.d.e.d.) for use in fire-detection and fire alarm systems linstalled in bu
7240-1.

s.d.e.d. samples the air from a duct and detects smoke in the sample,

E1 A common method of operation is to use differential pressure arising/from airflow in the duct.

s.d.e.d. can use smoke detectors complying with ISO 7240-7 or other detectors complyin
cified in this part of ISO 7240.

bmmon application for s.d.e.d. is to detect visible ,smoke, for which detectors using scatte
smitted light can be more suitable. However, requirements for detectors using ionization are a
is part of ISO 7240 for use in applications where detection of less visible fire aerosols is desire

the testing of other types of smoke detectors or smoke detectors working on different principl
5O 7240 can be used for guidance. Smoke detectors with special characteristics, developed
5, are not covered.

E2 Certain types of detectors contain radioactive materials. The national requirements for radiati
I from country to country and aresnot specified in this part of ISO 7240.

Normative references

following refetenced documents are indispensable for the application of this document,
rences, only“the edition cited applies. For undated references, the latest edition of the
iment (ineluding any amendments) applies.

209-17~Wrought aluminium and aluminium alloys — Chemical composition and forms of
1..Chemical composition

e-detection
Idings; see

j with tests

red light or
so included
d.

bs, this part
for specific

bn protection

For dated
referenced

lproducts —

ISO

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

ISO 7240-7:2003, Fire detection and fire alarm systems — Part 7: Point-type smoke detectors using scattered
light, transmitted light or ionization

IEC

IEC

IEC

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

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

IEC 60068-2-27:1987, 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

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 and definitions

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

3.1
response t
At

aerosol comcentration in the proximity of the specimen at the moment thatiit generates a signal w

indicates th

NOTE )
indicating eq

3.2
smoke-det
s.d.e.d.
apparatus \

detects smaoke in the sample

4 Gene

4.1
In order to

be verified
meet the re

4.2 Visu

Each s.d.e.
associated

Compliance

hreshold value

b presence of smoke, when tested as specified in 5.1.5

[he response threshold value may depend on signal processing{in the detector and in the control
Lipment.

bction equipment for ducts

vith an integral or associated point-type smoke-detector that samples the air moving in a duct

ral requirements

omply with this part,efISO 7240, the s.d.e.d. shall meet the requirements in 4.2 to 4.8, which
Dy visual inspection or’'engineering assessment, shall be tested as described in Clause 5 and ¢
quirements of these' tests.

al alarmvindication

d. shall"be provided with a red visual indicator, by which the s.d.e.d. can be identified when
Hetector releases an alarm and which remains illuminated until the alarm condition is reset. W

hich

and

and

hall
hall

the
here

other condi
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arm

indication, except when the s.d.e.d. is switched into a service mode. The alarm indicator may be the smoke
detector indicator provided the indicator is visible when the detector is in-situ as part of the s.d.e.d.

The visual indicator shall be visible from a distance of 6 m in an ambient light intensity up to 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.
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Connection of ancillary devices

The s.d.e.d. 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 s.d.e.d.

4.4

Monitoring of detachable detectors

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

4.5

Vianutacturer's adjustments

It slhall not be possible to change the manufacturer's settings except by special means(e.g. the use of a

spe

4.6
If th

a)

The

4.7

Eac

Cial code or tool) or by breaking or removing a seal.

On-site adjustment of response behaviour
ere is provision for on-site adjustment of the response behaviour of the s.d-e.d., then

for all of the settings at which the manufacturer claims compliance with this part of ISO 7240,

associated data that if these setting(s) are used, the s/d.e.d. does not comply with this part of

Marking

h s.d.e.d. shall be clearly marked with-the following information:

number of this part of ISO 7240 (i.e. ISO 7240-22);

name or trademark of thé manufacturer or supplier;

model designation, (type or number);

wiring-terminal\designations;

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

least_the*date or batch and place of manufacture, and the version number(s) of any softwar
within‘the s.d.e.d.

the s.d.e.d.

shall comply with the requirements of this part of ISO 7240 and access to the adjustment means shall be
possible only by the use of a code or special tool or by removing<the s.d.e.d. from its base or mounting;

any setting(s) at which the manufacturer does not claim eompliance with this part of ISO 7340 shall be
accessible only by the use of a code or special tool, andit'shall be clearly marked on the s.d.g.d. or in the

SO 7240.

se adjustments may be carried out at the s.d.e.d-;\the detector or the control and indicating eqyipment.

N identify at
e contained

Where any marking on the s.0.6.d. USes Symbols or abbreviations not in common Use, then thes

explained in the data supplied with the device.

e should be

The marking shall be visible during installation of the s.d.e.d. and shall be accessible during maintenance.

The

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

Either the s.d.e.d. shall be supplied with sufficient technical, installation and maintenance data to enable
correct installation and operation or, if all of this data is not supplied with each s.d.e.d. unit, reference to the

appropriate

data sheet shall be given on, or with, each s.d.e.d. unit. These data shall include

recommended method for measuring the pressures,

the range of operating duct air velocities,

— the rangeofappticableductsizesforspecific samptmgtubetengths;amd
— the mqdels of point smoke detectors for which the s.d.e.d. meets the requirements of this,-part of
ISO 72440.
NOTE Additional information can be required by organizations certifying that s.d.e.d. units- produced by a
manufacturef conform to the requirements of this part of ISO 7240.
4.9 Requirements for software-controlled smoke-detection equipmentfor ducts
491 Gerleral
The requirgments of 5.8.2 and 5.8.3 shall be met for s.d.e.d. that rely onssoftware control in order to fulfi| the
requirements of this part of ISO 7240.
49.2 Software documentation
4921 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 paft of
ISO 7240 anpd shall include at least the following:
a) functional description of the main program flow,(e.g. as a flow diagram or structogram) including
1) a brief description of the modules and-the functions that they perform,
2) th¢ way in which the modules interact,
3) the overall hierarchy of the pragram,
4) th¢ way in which the saftware interacts with the hardware of the detector, and
5) the¢ way in which the modules are called, including any interrupt processing;
b) descrigtion of which~areas of memory are used for the various purposes (e.g. the program, site-spgcific
data and running-data);
c) designationby which the software and its version can be uniquely identified.
4.9.2.2 The manufacturer shall have available detailled design documentation, which needs to be

provided only if required by the testing authority. It shall be comprised of at least the following:

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

b) description of each module of the program, containing at least

ch

the name of the module,

a description of the tasks performed, and

ecking for valid data;

the range of operating differential pressures between the inlet and outlet sampling tubes and the

a description of the interfaces, including the type of data transfer, the valid data range and the

© 1SO 2007 — All rights reserved
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c) full source-code listings, as hard copy or in machine-readable form (e.g. ASCII-code), including all global
and local variables, constants and labels used, and sufficient comment for the program flow to be
recognized;

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

4.9.3 Software design

In order to ensure the reliability of the s.d.e.d., the following requirements for software design shall apply.

- £ it el . s
a) e SOIwdie slidil Tiave a 1Touuidl struciure.

b) |The design of the interfaces for manually and automatically generated data shall not permit-inyalid 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.

49.4 The storage of programs and data

The| program necessary to comply with this part of ISO 7240 and any préeset data, such as maphufacturer's
sett|ngs, shall be held in non-volatile memory. Writing to areas of memory containing this progrgm and data
sha|l be possible only by the use of some special tool or code andJshall not be possible during normal
operation of the detector.

Siterspecific data shall be held in memory that retains data for at least two weeks without exterrjal power to

the [s.d.e.d., unless provision is made for the automatic renewal of such data, following loss of ppwer, within
1 h pf power being restored.

5 |Tests
5.1 General

5.11 Atmospheric conditions for tests

Unlg¢ss otherwise stated in a testprocedure, the testing shall be carried out after the test specimgn has been
alloyved to stabilize in the stapdard atmospheric conditions for testing as described in IEC 60068-1 [as follows:

— |temperature: (15'to 35) °C;
— |relative humidity; < (25 to 75) %;
— |air pressure: (86 to 106) kPa.

The| temperature and humidity shall be substantially constant for each environmental test where the standard
atmpspheric conditions are applied.

5.1.2 Operating conditions for tests

If a test method requires a specimen to be operational, then the specimen shall be connected to suitable
supply and monitoring equipment with characteristics as required by the manufacturer's data. Unless
otherwise specified in the test method, the supply parameters applied to the specimen shall be set within the
manufacturer's specified range(s) and shall remain substantially constant throughout the tests. The value
chosen for each parameter shall normally be the nominal value or the mean of the specified range. If a test
procedure requires a specimen to be monitored to detect any alarm or fault signals, then connections shall be
made to any necessary ancillary devices (e.g. through wiring to an end-of-line device for collective detectors)
to allow a fault signal to be recognized.

The details of the supply and monitoring equipment and the alarm criteria used shall be given in the test report
(Clause 6).

© 1SO 2007 — All rights reserved 5
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5.1.3 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, then the method considered to be least
favourable shall be chosen for each test.

5.1.4 Tolerances

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

If a specific|tolerance or deviation limit is not specified in a requirement or test procedure, then a tolerahge of
+ 5 % shall [be applied.

5.1.5 Response threshold value

Install the $pecimen for which the response threshold value, 4y,, is being measuredn-the smoke tupnel
described im Annex A, in its normal operating position, by its normal means of attachment.

NOTE his measurement can be taken only where the sampling apparatus of the s:d-e.d. can fit inside the smoke
tunnel. Where the sampling apparatus is too large, it will be necessary to agree other arrangements with the manufactprer.

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

Unless othg¢rwise 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 for all the measurements on a particular s.d.e.d. type.

Connect thg specimen to its supply and monitoring equipmeént as specified in 5.1.2, and allow it to stabilize for a
period of at |east 15 min, unless otherwise specified by the'manufacturer.

Introduce the test aerosol, as specified in Annex-B;-into the tunnel such that the rate of increase of aerpsol
density is a$ follows:

— for s.dje.d. incorporating detectors using scattered or transmitted light, in decibels per metre per mirjute:

00154 2" <0.1:
At

— for s.d.p.d. incorporating detectors using ionization, per minute: 0,05 g% <0,3.

NOTE These ranges dre.intended to allow the selection of a convenient rate, depending upon the sensitivity of the
s.d.e.d., so that a responserean be obtained in a reasonable time.

The rate of increase\in aerosol density shall be similar for all measurements on a particular s.d.e.d. type.

Conduct tegts-on the s.d.e.d. specimen at each of the following air velocities:

a) the minimum specified by the manufacturer,

b) the maximum specified by the manufacturer, and

c) the mean of the minimum and maximum.

The response threshold value is the aerosol density (in terms of m or y) at the moment that the specimen
gives an alarm at each air velocity. This shall be recorded as m, expressed in decibels per metre, for detectors

using scattered or transmitted light, or as y for detectors using ionization (see Annex C).

Designate the greater of the response threshold value as y,, 4, Or m,,, for each air velocity; the lesser as y,;,
or my,;, for each air velocity.

6 © 1SO 2007 — All rights reserved
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5.1.6 Provision for tests

The following shall be provided for testing compliance with this part of ISO 7240:

a) 13 s.d.e.d. specimens;

b) data required in 4.7.

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 twelve
specimens found in the reproducibility test (5.3) should also represent the production mean, and that the limits

spegified in the response threshold value test should also be applicable to the manufacturer's pradlction.
5.1.f Test schedule
Thel specimens shall be tested according to the test schedule given in Table 1. After.the reprodycibility test,
number the two least sensitive specimens (i.e. those with the highest response thresholds) 12 and|13, and the
othgrs 1 to 11 arbitrarily.
Table 1 — Test schedule
Test Subclause Specimen humber(s)

Re;reatability 5.2 One chose arbitrarily
Re;lroducibility 5.3 All spe¢imens
Varjation of supply parameters @ 5.4 1

Dazzling P 55 2

Dry|heat (operational) 5.6 3

Colf (operational) 57 4

Darpp heat, steady state (operational) 5.8 g

Darhp heat, steady state (endurance) 59 q

Sulfur dioxide, SO,, corrosion (endurance) 5.10 1

Shqck (operational) 5.1 g

Impgact (operational) 5.12 q

Vibfation, sinusoidal (operational) 5.13 1P
Vibfation, sinusoidal.(endurance) 5.14 1P

Air |[eakage © 5.15 7,110
Elettromagnetic compatibility (EMC), Immunity tests (operational) 5.16 1l

Fird sensitivity 5.17 12,|13

@  This test duplicates a test undertaken as part of the assessment of point type smoke detectors for conformance to ISO 7240-7.
Where the s.d.e.d. includes a smoke detector conforming to ISO 7240-7 and does not include any additional active electronic
components, this test may be omitted.

b This test only applies to detectors using scattered or transmitted light principle of operation. Where the s.d.e.d. includes a smoke
detector conforming to ISO 7240-7 or the sensing element is mounted within an opaque enclosure, this test may be omitted.

€ Airleakage test is undertaken after the corrosion test and the vibration tests.

5.1.8 Test report

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

© 1SO 2007 — All rights reserved 7
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5.2 Repeatability

5.2.1 Object of test

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

5.2.2 Test procedure

Measure the response threshold value of the specimen to be tested six times for each air velocity as specified
in5.1.5.

Designate the maximum response threshold value as y,,,,, Or 7,4, for each air velocity, the minimum valug as
Ymin OF My for each air velocity.

5.2.3 Redquirements

The ratio of the response threshold values, ymay:Vmin OF "max:"min, Shall be not greater than 1,6 for each air
velocity.

The lower rgsponse threshold value, y,i,, shall be not less than 0,2, or m;, shall*‘be not less than 0,05 dBm.
5.3 Reproducibility

5.3.1 Object of test
To show that the sensitivity of the s.d.e.d. does not vary unduly from specimen to specimen and to establish

response threshold value data for comparison with the>;response threshold values measured after|the
environmerital tests.

5.3.2 Test procedure
Measure the response threshold value of each™of the test specimens for each air velocity as specified in 5./1.5.

Calculate the mean of these responsé threshold values for each air velocity, which shall be designated 7
or m.

Designate the maximum response threshold value as y, 5, Or m,,,, for each air velocity, the minimum valug as
Ymin OF My for each air velocity.

5.3.3 Requirements

velocity, anfl the.ratio of the response threshold values, 7 : y,i, OF M : mq,, Shall be not greater than 1,5 for

The ratio of the, response threshold values, y,, : ¥ OF m,,, : m, shall be not greater than 1,33 for eac$ air
each air velncity

The lower response threshold value, y i, shall be not less than 0,2, or m,;, shall be not 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 s.d.e.d.
is not unduly dependent on these parameters.

8 © 1SO 2007 — All rights reserved
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5.4.2 Test procedure

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.

Designate the greater of the response threshold value as y,,, O 74, the lesser as y,i, or myin.

NOTE For collective (conventional) detectors, the supply parameter is the d.c. voltage applied to the detector. For
other types of detector (e.g. analogue addressable), it can be necessary to consider signal levels and timing. If necessary,
the manufacturer can be requested to provide suitable supply equipment to allow the supply parameters to be changed as
required:

5.4.8 Requirements
The|ratio of the response threshold values, y,ax © Ymin OF "max - "min, Shall not be greater-than 1,6.

Thejlower response threshold value, y,;,, shall be not less than 0,2, or m;, shall‘be not less than P,05 dB/m.
5.5| Dazzling

5.5.1 Object of test
To ghow that the sensitivity of the s.d.e.d. is not unduly influenced by the close proximity of grtificial light

soufces. This test is applied only to s.d.e.d. with detectors\using scattered light or transmitted light, as
detgctors using ionization are considered unlikely to be influenced.

5.5. Test procedure
Mount the specimen as specified in 5.1.3 and_connect it to supply and monitoring equipment as |specified in
5.1.R. Install the dazzling apparatus (see Annex’'D) over the portion of the specimen mounted outside the duct,
such that the smoke-sensing element and-housing are fully enclosed by the apparatus. Perform the following
progedure.
a) |Atthe mean air velocity specified in 5.1.5, measure the response threshold value as specified jn 5.1.5.

b) |Switch the five lamps ON_simultaneously for 10 s and then OFF for 10 s. Repeat this ten timeg.

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) |Then switchsthe five lamps OFF.

Desdignate.the maximum response threshold value as my,,, and the minimum response threshdld value as

o

5.5.3 Requirements

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.

The ratio of the response thresholds, m,,, : My, Shall be not greater than 1,6.
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5.6 Dry heat (operational)

5.6.1

Object of test

To demonstrate the ability of the s.d.e.d. to function correctly at high ambient temperatures that may occur for
short periods in the service environment.

5.6.2 Test procedure

5.6.2.1

Reference

Use the teg
5.6.2.4.

g

\

5.6.2.2

Mount the 5
supply and

5.6.2.3 (
Apply the fqg

tunnel

temper

duratio

NOTE )
temperature.

5.6.2.4

Monitor the

5.6.2.5 K

Measure th
of (65+2) §

Designate the greater of the response threshold value measured in this test and that measured for the s

specimen in

Measurements during conditioning

t apparatus and perform the procedure as specified in IEC 60068-2-2, Test Bb, and in 56,2,

tate of specimen during conditioning

pecimen being tested as specified in 5.1.3 in the smoke tunnel (see Annex/A)land connect it t
monitoring equipment as specified in 5.1.2.

tonditioning
llowing conditioning:
bir velocity:

maximum is specified by the manufacturer;

ature:
the smoke tunnel to (55 + 2) °C;
n: maintain this temperature for2 h.

[est Bb specifies rates of change of temperature of < 1 °C/min for the transitions to and from the conditig

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

inal measurements

b response threshold value at the maximum air velocity as specified in 5.1.5, but at a temperag
C.

the reproducibility test as y 4, OF M5, and the lesser as y,,i, OF M-

2 to

D its

starting at an initial air temperature of(23 + 5) °C, increase the air temperatufe in

ning

ture

pme

5.6.3 Requirements

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.

The ratio of

10

the response threshold values, y,ax - Ymin ©F Mmax - "min, Shall be not greater than 1,6.
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Cold (operational)

5.7.1 Object of test

To demonstrate the ability of the s.d.e.d. to function correctly at low ambient temperatures appropriate to the
anticipated service environment.

5.7.2 Test procedure

5.7.21 Reference

Usg the test apparatus and perform the procedure as specified in IEC 60068-2-1, Test Ab, and‘i

5.7.p.5.

5.7..2  State of specimen during conditioning

Mount the specimen as specified in 5.1.3 and connect it to supply and monitoring’equipment as

5.1.R.

5.7.2.3 Conditioning

Apply the following conditioning:

— |tunnel air velocity: maximum is specified by the manufacturer;

— |temperature: starting at an initial temperatdre’of (23 + 5) °C, decrease the air tempe
smoke tunnel to (-10 + 3).3C;

— | duration: 16 h.

NOTE Test Ab specifies rates of change ofitemperature of < 1 °C/min for the transitions to and from thq

temperature.

5.7.2.4 Measurements during conditioning

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

5.7.2.5 Final measurements

Aftdr a recovery period of at least 1 h at the standard atmospheric conditions, measure the respons

valye at the meanr air velocity specified in 5.1.5.

Dedignatésthe greater of the response threshold value measured in this test and that measured f

spefimen in the reproducibility test as y,,,x OF m,,5¢ and the lesser as y,i, O 7y

n 5.7.2.2 to

specified in

ature in the

conditioning

e threshold

br the same

5.7.3 Requirements

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

The

ratio of the response threshold values, y,4x : Ymin OF "max - "min» Shall not be greater than 1,6.

© 1SO 2007 — All rights reserved
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5.8 Dam

5.8.1

p heat, steady state (operational)

Object of test

To demonstrate the ability of the s.d.e.d. to function correctly at high relative humidity (without condensation),
which can occur for short periods in the anticipated service environment.

5.8.2 Test procedure

5.8.2.1

Reference

Use the tes
5.8.2.5.

g

\

5.8.2.2

Mount the §
5.1.2.

5.8.2.3 (
Apply the fqg
tunnel

temper

relativg

duratio

5.8.2.4

Monitor the

5.8.25 H

After a reco
value at the

t apparatus and perform the procedure as specified in IEC 60068-2-78, Test Cab, and in 58.2

tate of the specimen during conditioning

pecimen as specified in 5.1.3 and connect it to supply and monitoring equipment as specifig

tonditioning

llowing conditioning:

bir velocity: maximum specified by the manufacturer;
ature: (40 £ 2) °C in the smoke tunnel;
humidity: (93 £ 3) % in the smoke tunnel;

n: 4d.

Measurements during conditioning

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

inal measurements

very period of at least 1 h at the standard atmospheric conditions, measure the response thres
mean air velocity)as specified in 5.1.5.

Designate the greater-of the response threshold value measured in this test and that measured for the s

specimen in

the repreducibility test as y,,, Or m,5, and the lesser as y,i, OF M-

2 to

d in

hold

pme

5.8.3 Requirements

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

The ratio of

59 Dam

5.9.1

the response threshold values, vy ax - Ymin ©F "max - Mmin. Shall be not greater than 1,6.

p heat, steady state (endurance)

Object of test

To demonstrate the ability of the s.d.e.d. 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).

12
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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, and in 5.9.2.2 to
5.9.2.4.

5.9.2.2 State of the specimen during conditioning

Mount the specimen as specified in 5.1.3. 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 in the
smoke tunnel and it can be mounted on a plate simulating the smoke tunnel wall.

5.9.2.3 Conditioning

Apply the following conditioning to the whole of the s.d.e.d., including any portian ‘that might not hormally be
mounted inside a duct:

— |temperature: (40 + 2) °C;
— |relative humidity: (93 % 3) %;
— | duration: 21d.

5.9.2.4 Final measurements

Aftdr a recovery period of at least 1 h in standard..atmospheric conditions, measure the responge threshold
valye at the mean air velocity as specified in 5.1.5:

Dedignate the greater of the response threshold value measured in this test and that measured for the same
spefimen in the reproducibility test as y ;.6 Or m,,, and the lesser as y,, O 7

5.9.8 Requirements
No fault signal attributable totheendurance conditioning shall be given on reconnection of the spe¢imen.

The|ratio of the response-threshold values, y,ax * Ymin OF Mmax - "min. Shall be not greater than 1,6.
5.10 Sulfur dioxide, SO,, corrosion (endurance)

5.10.1 Object.of test

To gemonstrate the ability of the s.d.e.d to withstand the corrosive effects of sulfur dioxide as an Ttmospheric
pollutant

5.10.2 Test procedure

5.10.2.1 Reference

Use the 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.
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5.10.2.2 State of the specimen during conditioning

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

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

5.10.2.3 Conditioning

Apply the fpllowing conditioning to the whole of the s.d.e.d., including any portion that may not normally be

mounted ingide a duct:

— temperature: (25 + 2) °C;
— relativg humidity: (93 £ 3) %;

— SO, cgncentration: (25 £ 5) pl/l;
— duratiop: 21d.

5.10.2.4 Hinal measurements
Immediately after the conditioning, subject the specimen to a drying-period of 16 h at (40 + 2) °C, < 50 % |RH,
followed by| a recovery period of at least 1 h at the standard atmospheric conditions. After this, mount| the
specimen afs specified in 5.1.3 and measure the response threshold value at the mean air velocity as specjfied
in 5.1.5.

Designate the greater of the response threshold value.measured in this test and that measured for the same
specimen i the reproducibility test as y,,,,, or m,,, and the lesser as y i, or m .-

5.10.3 Requirements
No fault sighal, attributable to the enduranee conditioning, shall be given on reconnection of the specimen.

The ratio of|the response threshold.vatues, y,ax © Ymin OF Mmax - Mmin» Shall be not greater than 1,6.
5.11 Sho¢k (operational)

5.11.1 Object of test

To demonstrate the.immunity of the s.d.e.d. to mechanical shocks that are likely to occur, albeit infrequently,
in the anticipatéd service environment.

5.11.2 Test procedure

5.11.2.1 Reference

Use the test apparatus and perform the procedure generally as specified in IEC 60068-2-27, Test Ea, but
carry out the conditioning as specified in 5.11.2.3.

5.11.2.2 State of specimen during conditioning

Mount the specimen as specified in 5.1.3 to a rigid fixture, and connect it to its supply and monitoring
equipment as specified in 5.1.2.
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5.11.2.3 Conditioning

For

Do

5.11

Mor

5.11

Afte
the

Des
spe

5.11

No

The

5.1

5.12
To

sus
exp

5.12

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

shock pulse type: half sine;

pulse duration: 6 ms;

peak acceleration: 10 x (100 — 20M) m/s? (where M is the mass of the specimen in kilograms);
number of directions: 6

pulses per direction: 3.

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

.2.4 Measurements during conditioning

itor the specimen during the conditioning period and for a further 2 min.to_detect any alarm or

.2.5 Final measurements

r the conditioning, mount the specimen as specified in 5.1.3,and measure the response thresh
mean air velocity as specified in 5.1.5.

ignate the greater of the response threshold value measured in this test and that measured fi
Cimen in the reproducibility test as y,,,, Or 71,55, @ndthe lesser as y,,i, O 7

.3 Requirements
hlarm or fault signals shall be given during the conditioning period or the additional 2 min.

ratio of the response threshold values, y,ax : Ymin OF "max - "min» Shall be not greater than 1,6.
P Impact (operational)

.1 Object of test

Hemonstrate the-iimunity of the s.d.e.d. to mechanical impacts upon its exposed surface
ain in the normal shipping, installation and service environments, and which it can red
pcted to withstand.

.2 Test'procedure

fault signals.

old value at

br the same

that it can
sonably be

5.12

The test apparatus (Annex E) shall consist of a swinging hammer incorporating a rectangular-section
aluminium alloy head (aluminium alloy Al Cu,SiMg complying with 1SO 209-1, solution- and precipitation-
treated condition) with the plane-impact face chamfered to an angle of 60° to the horizontal when in the
striking position (i.e. when the hammer shaft is vertical). The hammer head shall be (50 +2,5) mm high,
(76 + 3,8) mm wide and (80 + 4) mm long at mid-height.

© 1SO 2007 — All rights reserved
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5.12.2.2 State of specimen during conditioning

Mount the specimen rigidly to the apparatus by its normal mounting means and position it so that the portion
of the s.d.e.d. that is not mounted within the duct (e.g. the detector housing) is struck by the upper half of the
impact face when the hammer is in the vertical position (i.e. when the hammerhead is moving horizontally).
Choose the azimuthal direction and the position of impact relative to the specimen as that most likely to impair
the normal functioning of the specimen. Connect the specimen to its supply and monitoring equipment as
specified in 5.1.2.

5.12.2.3 Conditioning

Use the follpwing test parameters during the conditioning:
— impact|energy: (1,9+0,1) J;

— hammer velocity: (1,5+0,13) m/s;

— numbef of impacts: 1.

5.12.2.4 Measurements during conditioning

Monitor the|specimen during the conditioning period and for a further 2 min to detect any alarm or fault sigpals.

5.12.2.5 Hinal measurements

After the conditioning, mount the specimen as specified in 5.1.3 and.measure the response threshold valye at
the mean ajr velocity as specified in 5.1.5.

Designate the greater of the response threshold value measured in this test and that measured for the spme
specimen i the reproducibility test as y,,,,, Or m,,, and thellesser as y i, or My,

5.12.3 Requirements

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

The impact|shall not detach the s.d.e.d. from the mounting.

The ratio of|the response threshold valtes, y,4x : Ymin OF "max : Mmin» Shall be not greater than 1,6.
5.13 Vibration, sinusoidal(operational)

5.13.1 Object of test

To demonsjrate theiimmunity of the s.d.e.d. to vibration at levels considered appropriate to the normal service
environmert.

5.13.2 Test procedure

5.13.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-6, Test Fc, and in 5.13.2.2 to
5.13.2.5.

5.13.2.2 State of specimen during conditioning
Mount the specimen on a rigid fixture as specified in 5.1.3 and connect it to its supply and monitoring

equipment as specified in 5.1.2. Apply the vibration in each of three mutually perpendicular axes in turn, and
so that one of the three axes is perpendicular to the normal mounting plane of the specimen.
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5.13.2.3 Conditioning

App

ly the following conditioning:

frequency range: (10 to 150) Hz;
acceleration amplitude: 5 m/s2 (= 0,5 gn);
number of axes: 3;

sweep rate: 1 octave/min:

The

number of sweep cycles: 1/axis.

vibration operational and endurance tests may be combined such that the specimernvis subj

bcted to the

operational test conditioning followed by the endurance test conditioning in one axis béfore changing to the

nex

5.13

Morn

5.13
Afte
The)
velg

NOT
then

Des
spe

5.13

No
exts

The)

5.1

5.14

axis. It is necessary to make only one final measurement.

.2.4 Measurements during conditioning

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

.2.5 Final measurements
r the conditioning, visually inspect the specimen for mechanical damage both internally ang
n mount the specimen as specified in 5.1.3 and measure the response threshold value at th
city as specified in 5.1.5.

E The final measurements are normally madé& after the vibration endurance test and it is neces
here only if the operational test is conducted in isolation.

ignate the greater of the response threshold value measured in this test and that measured fi
cimen in the reproducibility test as yy 55 0r 7,5, @nd the lesser as y,, OF myin-

.3 Requirements

blarm or fault signals shall)be given during the conditioning. No mechanical damage either
rnally shall result.

ratio of the response threshold values, yay : Vmin OF Mmax - "min. Shall be not greater than 1,6.
i Vibration;-sinusoidal (endurance)

.1 Object of test

To d he ability of it I i | the long- . f yibrafi level

externally.
€ mean air

sary to make

br the same

nternally or

the shipping, installation and service environment.

5.14.2 Test procedure

5.14.2.1 Reference

propriate to

Use the test apparatus and perform the procedure as specified in IEC 60068-2-6, Test Fc, and 5.14.2.2 to
5.14.2.4.

© 1SO 2007 — All rights reserved
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5.14.2.2 State of specimen during conditioning

Mount the specimen on a rigid fixture as specified in 5.1.3, but do not supply it with power during conditioning.
Apply the vibration in each of three mutually perpendicular axes in turn, and so that one of the three axes is
perpendicular to the normal mounting axis of the specimen.

5.14.2.3 Conditioning

Apply the following conditioning:

frequency range:

(10 to 150) Hz;

accele
numbe

sweep

numbe

NOTE L
operational t
necessary toj

5.14.24 H

After the co
the mean a

Designate the greater of the response threshold value measured in this test and that measured for the s

specimen in

5.14.3 Requirements

No fault sign

The ratio of]

5.15 Air l¢akage

5.15.1 Objgct

To demons
sampled en

In the casg

ation amplitude: 10 m/s? (~ 1,0 g,);
[ of axes: 3;

rate: 1 octave/min;

r of sweep cycles:  20/axis.

'he vibration operational and endurance tests may be combined such that,the-specimen is subjected td
bst conditioning followed by the endurance test conditioning in one axis befere changing to the next axis
make only one final measurement.

inal measurements
nditioning, mount the specimen as specified in 5.1.3 and*measure the response threshold valu

r velocity as specified in 5.1.5.

the reproducibility test as y, 4, OF m 5, and the lesser as y,i, OF M-

al, attributable to the endurance conditioning, shall be given on reconnection of the specimen.

the response threshold values; vy ax - Ymin ©F "max - Mmin» Shall be not greater than 1,6.

rate the ability of the s.d.e.d. to remain sealed and thereby ensure minimum leakage to or fron
vironment.

where the s.d.e.d. is installed completely within the volume of the duct, it is not necessar

satisfy this

the
Itis

e at

pme

the

y to

test. However, installation instructions should include a clear method of installation such that

the

duct remains sealed. The instructions should also specify that other components of the s.d.e.d. are physically

separated (

independent from duct pressure) and only electrically connected.

5.15.2 Test procedure

5.15.2.1

State of specimen during conditioning

Mount each specimen as specified in 5.1.3 in a test apparatus that can be evacuated and pressurised (see
Annex F). Do not supply it with power during conditioning.

18
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5.15.2.2 Conditioning

Apply the following conditioning to each specimen.

— vacuum: Evacuate the s.d.e.d. to a differential pressure of —1,13 kPa.
— duration: 10 min.

— pressurise: Pressurize the s.d.e.d. to +3,0 kPa.

— duration: 10 min.

5.15.2.3 Final measurements

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

5.1%9.3 Requirements

Thel air leakage for the s.d.e.d. shall be not more than that amount in Table 2«

Table 2 — Maximum Leakage

Differential pressure after 10 min

—1,13 kPa initial vacuum +3,0 KRa'initial pressure

< -0,75 kPa > 2,0 kPa

5.16 Electromagnetic compatibility (EMC).immunity tests (operational)

5.16.1 The following EMC immunity tests\shall be carried out as specified in EN 50130-4:
a) |electrostatic discharge;

b) |radiated electromagnetic fields;

c) |conducted disturbances,induced by electromagnetic fields;

d) [fast transient bursts;

e) |slow high-energy voltage surges.

5.1.2 Forthese tests, the criteria for compliance as specified in EN 50130-4 and the following shall apply.

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

— Measure the response threshold value at the mean air velocity as specified in 5.1.5.

— Designate the greater of the response threshold value measured in this test and that measured for
the same specimen in the reproducibility test as y,,4, OF 71,5, @nd the lesser as y,;, or -

b) The required operating condition shall be as specified in 5.1.2.

The acceptance criteria for the functional test after the conditioning shall be that the ratio of the response
threshold values, ¥4y : Ymin OF ™max - ™min» 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 s.d.e.d. has adequate sensitivity to visible smoke types required for general applications in

fire detectio

n systems for buildings.

5.17.2 Test procedure

5.17.21

Principle of test

The specin]
two test fire
two duct airn

5.17.22 1
Subject the
the method
test conditiq

It is permi

arrangement of the fuel to obtain valid test fires.

5.17.2.3
Mount the §

Where the

sampling tu
provide the
whichever i

Connect the specimen to its supply and monitoring equipment, as specified in 5.1.2, and allow it to stabiliz

its quiescer

Detectors t
special res
cases to e
quiescent s

5.17.24 |

IMPORTAN
particularly

Mounting of specimens

ens are mounted in a duct leading from a standard fire-test room (see Annex A) and expes
s designed to produce smoke representative of the type that can impair visibility in a_ buildi
velocities.

est fires

specimens to the two test fires, TF2 and TF4. The type, quantity and arrangement of the fuel
of ignition for each test fire are specified in Annexes G and H, respectively, along with the end
n and the test validity criteria.

5sible, and can be necessary, to adjust the quantity, condition (e.g. moisture content)

pecimen as specified in 5.1.3 in the smoke tunnel (see Annex A).

ube length specified by the manufacturer exceeds or is less than the width of the test tunnel
be length should be adjusted to equal the width of the test tunnel. The adjusted tube length sh
same number and size of equally spaced*holes, as per the manufacturer's longest or shortest
5 appropriate.

t condition before the start of«each test fire.
hat dynamically modify theéir sensitivity in response to varying ambient conditions can reg
bt procedures and/or. stabilization times. The manufacturer's guidance should be sought in s

nsure that the stateof the detectors at the start of each test is representative of their no
ate.

hitial conditions

T — The stability of the air and temperature affects the smoke flow within the room. Th
y important for the test fires that produce low thermal lift for the smoke (e.g. TF2). If

necessary

for'people to be in the room at the beginning of a test fire, they should leave as soon

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

:

ng, at

to

and
_Of_

and

the

buld
ube,

ein

uire
uch
mal

s is
t is

as

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.

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:

airflow

20

air temperature, T

(23 £ 5) °C;

in the duct:
in 5.1.5;

adjusted to the minimum air velocity as specified by the manufacturer
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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

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.

The
spe

Red
at th

5.1%
Rep

5.17

Both specimens shall generate an alarm signal, in each test fire, at each velocity, before the spec

test

Table 3 — Fi ,
Parameter Symbol Units
Temperature change AT °C
Smoke density (ionization) y (dimensijenless)
Smoke density (optical) m dB/m

Cimen has responded to the test fire.

ord the time of response (alarm signal) of each specimen, along\with AT,, y, and m,, the fire
e moment of response. A response of the s.d.e.d. after the endof test condition is ignored.

.2.6 Repeat test

.3 Requirements

condition is reached.

Test report

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

name of manufacturer or agent;

identification of the s.d.e.d. tested;

eat each test fire test, but at the maximum air velocity as specified by the manufacturer in 5.1.5.

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

parameters

fied end-of-

raferance-to-this par{' of 1SO 7240
e+ cetotHSPatto++ =405

e)
f)
9)
h)

i)

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

date of tests;

conditioning period and the conditioning atmosphere;

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

details of the supply and monitoring equipment and the alarm criteria;
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j)  results of the test: the individual response threshold values and the minimum, maximum and arithmetic
mean values where appropriate;

k) air velocities where the s.d.e.d. passed the tests in this part of ISO 7240;

I) details of any deviation from this part of ISO 7240 or from the International Standards to which reference
is made, and details of any operations regarded as optional;

m) any limitations of use;

n) statement indicating whether or not the s.d.e.d. complied with this part of ISO 7240.
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Annex A
(normative)

Smoke tunnel and fire test room arrangement
for response measurements

This annex specifies those properties of the smoke tunnel that are of primary importance for making

repgatable and reproducible measurements of response threshold values of s.d.e.d. and the resp

s.d.

The
defi
con
med
wor
beirn
its

The)
smq
Ann

fronp the duct shall be drawn and replaced back into the testyfire room in such a way so as to

dist
fire

It s
wor
the

It sh
smd

Both aerosol density measuréments, m in dB/m for detectors using scattered or transmitted

(din
sen

Me4
obtd

Me4
thro}

Onl

b.d. to the test fires.

smoke tunnel shall have a horizontal working section containing a working volume. The. Workir]
hed as the part of the working section where the air temperature and air flow are ‘within the r
Hitions. Conformance with this requirement shall be regularly verified under static cor
surements at an adequate number of points distributed within and on the imaginary bound

g tested and the sensing parts of the measuring equipment. The s.d.e d.\being tested shall be
ormal operating position with the air flow in the working volume.

smoke tunnel shall be located close to the fire-test room so as4e minimize changes that can
ke characteristics of the fire (see Annex I). The test fire room shall be as specified in ISO 7
ex F. An arrangement shall be made to transfer unfiltered smoke from the fire test room to

irbance to the air in the test fire room. The duct smoke tunnel shall operate so as to draw air f
foom at the start and during the test fire.

ing volume of the smoke tunnel at a rate not-exceeding 1 K/min to 55 °C and decrease the ten
working volume of the smoke tunnel at a rate not exceeding 1 K/min to —10 °C.

all be possible to control the relative humidity at the required values to increase the relative hu
ke tunnel to 93 %.

ensionless) for detectors_using ionization, shall be made in the working volume in the prox

5ing apparatus.

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

ns shall\be provided for creating a constant airflow, variable from (1+0,2) m/s to (2(
Lghout the working volume.

i

onse of the

g volume is
pquired test
ditions, by
aries of the

ing volume. The working volume shall be large enough to fully enclose_the sampling portion of s.d.e.d.

mounted in

bccur in the
40-7:2003,
e duct. Air
nimize the
fom the test

nall be possible to control the temperature at’the required values, to increase the temperature in the

hperature in

midity in the

light and y
imity of the

bl density is

+4,0) m/s,

strated  that

one s.d.e.d. specimen shall be mounted in the tunnel, unless it has been demon

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

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 i

The test ae
— particlg
— optical
— particle
— particlg

The stability
stability of t

It is recomr

test aerosol.

dex-of-approximatety-t+4-

rosol shall be reproducible and stable with regard to the following parameters:
mass distribution;

constants of the particles;

shape;

structure.

of the aerosol should be ensured. One possible method to,do_this is to measure and monitof
ne ratiom : y.

hended that an aerosol generator using pharmaceutical-grade paraffin oil be used to generate

24
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the
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Annex C
(normative)

Smoke-measuring instruments

Obscuration meter

The]
indg
gen

The)

m, i

whe

For
of t
smq

The)
disr

The)

NOT

response threshold of s.d.e.d. using scattered Night or transmitted Nght IS characterized by the
X (extinction module) of the test aerosol, measured in the proximity of the alarm, at the~mo
brates an alarm signal.

absorbance index is designated, m, and expressed in decibels per metre (dB/m). ‘The absorb|
5 given by Equation (C.1):

m= EIog[i]
d P

re

d is the distance, expressed in metres, travelled by the light'in the test aerosol or smoke, fi
source to the light receiver;

Py is the radiated power received without test aerossl or smoke;

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

all aerosol or smoke concentrations corresponding to an attenuation of up to 2 dB/m, the mea
ne obscuration meter shall not exceed-0,02 dB/m + 5 % of the measured attenuation of thg
ke concentration.

optical system shall be arranded ‘so that any light scattered more than 3° by the test aerosol
bgarded by the light detector:

effective radiated power, of the light beam shall be:

at least 50 % within a wavelength range from 800 nm to 950 nm,
not more than*1 % in the wavelength range below 800 nm, and
not more than 10 % in the wavelength range above 1 050 nm.

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

hAbsorbance
ment that it

ance index,

(C.1)

om the light

suring error
aerosol or

or smoke is

light source,

the

range.

C.2 Measuring ionization chamber (MIC)

C.2

.1 General

ransmission level of the optical measuring path in clean air and the sensitivity of the receiver within this wavelength

The response threshold of s.d.e.d. 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

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

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.

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

The air with
that there is
ions is affe
free chamb
Thus, the n
particular ty
using ionizze

The measu

is

is

SN

is

is the particle concentration in particles per cubic metre;

in the measuring volume is ionized by alpha radiation from an americium radioactive source, 'd

a bipolar flow of ions when an electrical voltage is applied between the electrodes. This flo
tted in @ known manner by the aerosol or smoke particles. The ratio of the current.in)the aerd
br to that in the presence of an aerosol is a known function of the aerosol or smoke ieoncentra
on-dimensional quantity, y, which is approximately proportional to the particle \concentration f

pe of aerosol or smoke, is used as a measure of the response threshold value for smoke dets

tion.

ring chamber is dimensioned and operated such that Equations (C.2), and (C.3) apply:

nxy (

) <
1o

he chamber current in air without test aerasol or smoke;
he chamber current in air with test aerésol or smoke;

he chamber constant;

he average particle diameter.

uch
v of
sol-
ion.
or a
ctor
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Key

1 puction nozzle 6 innergrid 11% guard ring

2 pssembly plate 7 arays 12 insulating material
3 Jnsulating ring 8 asource 13 windshield

4 pir/smoke entry 9 measuring volume 14 electronics

5 puter grid 10 measuring electrode

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

C.2l3 Technical data

a) |Radiation source:

— |isotope: americium, 241Am;
— |activity: (130 + 6,5) kBq;
— |average energy: (4,5 £ 0,225) MeV;,

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

overed with
a diameter
edges are

b) lonization 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 < 100 pA) shall be (1,9 + 0,095) x 10'! Q, when

measured in aerosol- and smoke-free air at the following conditions:
— pressure: (101,3 £ 1) kPa;

— temperature: (25 £ 2) °C;

— relative humidity: (55 + 20) %;

with the potential of the guard ring within + 0,1 V of the voltage of the measuring electrode.
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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 < 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.

|||I
N WO

1
;

Key
supply vpltage
measuring electrode
guard ring
current measuring amplifier

output voltage proportional to chamber current

o O~ WON -~

input impedance, Z;, > 10 Q

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

Apparatus for dazzling test

ISO 7240-22:2007(E)

The dazzling apparatus [see Figure D.1 a)] shall be constructed so that it can be mounted over the s.d.e.d.
sensing element. The apparatus is cube- shaped with five of the cube faces (ABFE AEHD, BFGC EFGH and

C I:G) bIUDUu GIIU IIIIUU UTl1 I.IIU IIIOIUC VVII.II lIIyII'UIUDD aIuIIIIIIIuIII IUII IIIC IUIIIGIIIIIIU L;UUU Idb (ABCD)
opeh to allow the apparatus to be installed over the sensing element enclosure.
A circular fluorescent lamp [32 W, “warm white”, approximate colour temperature: 2 800 K; see Figure D.1 b)]

withl a diameter of approximately 30 cm is mounted on each of the five closed surfaces of/the cubg.

a stable light output, the tubes should be aged for 100 h and discarded at 2 000 h.

Dimensions

H G
)
D
C
(e o]
i 1
= I I F v
//
/ >
A /
B
- ~38 N

Key
1 Fluorescent lamp

Figure D.1 — Dazzling apparatus (a) and lamp (b)

b)

To obtain

n millimetres
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Annex E
(normative)

Apparatus for impact test

The apparatus for the impact test (see Figure E.1) consists essentially of a swinging hammer comprising a
rectangular sectlon head (striker) W|th a chamfered |mpact face, mounted on a tubular steel shaft The

hammer is
frame, so t
such as to

The striker

from aluminium alloy (Al Cu,SiMg as specified in ISO 209-1), which has been solution- @d” precipita

treated. It h
has an outs

The striker
rotation of
diameter a
25 mmind

Diametricall
and 185 m
counter-bal
striker and
mounted th
other end of

The rigid fr
The mounti
specimen W

To operate
Figure EA1

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

I]n

rms, as in Figure E.1. On the end of the central boss a 150 mm-diameter aluminium alloy pullgy is

at the hammer can rotate freely about the axis of the fixed shaft. The design of the rigid frarr
llow complete rotation of the hammer assembly when the specimen is not present.

with overall dimensions of 76 mm (width) x 50 mm (depth) x 94 mm (length) and isymanufact

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 depends onthe 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 position‘can be adjusted to balance the weight o

bt is 12 mm wide. 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 strikeg
hen the hammer is moving horizontally, as shown in Figure E.1.

the apparatus, first the position' of the mounting board with the specimen is adjusted as show
and then the mounting doard is secured rigidly to the frame. Next the hammer assemb

balanced c#

arm is then
release of
strike the s

1,9 J equal$
0,55 kg for 8

As this part

and error.

30

refully by adjusting the\counter-balance weight with the operating weight removed. The ham
drawn back to the horizontal position ready for release and the operating weight is reinstated
he assembly, thezgperating weight spins the hammer and arm through an angle of 3n/2 ra
pbecimen. The mass, in kilograms, of the operating weight to produce the required impact energ
0,388/(3nx) Kg, where r is the effective radius of the pulley, in metres. This equals approxima
pulley radius of 75 mm.

of IS@ 7240 requires a hammer velocity at impact of (1, 5 +0, 13) m/s it is necessary to reduce

eis

ired
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ghaft

s of
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The
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y is
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On
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the
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Dimensions in millimetres

1 N
3
(¥p)
v A
76 i
— < . Y o 80
4\..
$25 "
200 12 =<
B - |<g
5 6 __\
' A
Ts ~ I fjg\
K K7 BN
g 1 - Z / d \ Y
S s \ /)
I T K 74 \; 4/]
y |
} 7 S
L Y \\ Vv
g Y 8
o o
Y 9
55 | 55 ] E:l 920
P 150 N <38>
Key
1 mounting board 7  ball bearings
2 pxposed portion of s.de.d. 8 counter balance arms
3 ptriker 9 operating weight
4  ptriker shaft 10 counter balance weight
5 poss
6 pulley
NO1E The dimensions _apart from thaose 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 s.d.e.d. to measure the air leakage of
the s.d.e.d. when mounted on the side of a duct.

1 r N
2
S
3° u 0
. L \
11 lef 8

1 smoke-detection equipment for ducts 6 outlet sampling pipe
2 smoke detector 7 to pressure gauge
3 flange plate 8 inletvalve

4 inlet sanjpling pipe 9 topump

5

box seal

a8  The flange plate should.be constructed from corrosion resistant material such as stainless steel.
b Qutlets tp the pump.and the pressure gauge should be sealed at the entry point to the test apparatus.

Figure F.1 — Section view of air leakage test apparatus

32 © 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=09e26a901bee6632060260c663c9697b

