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ord

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of -dany claimged patent
respect thereof. As of the date of publication of this document, ISO had not.received ngtice of (a)
which may be required to implement this document. However, implementers are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at
pbrg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This doc;lment was prepared by Technical Committee J[SO/TC 21, Equipment for fire protectioh and fire

fighting,
This first

been techinically revised.

The main

— addit
Type

— theR

bcommittee SC 3, Fire detection and alarm systems.

edition of ISO 7240-29 cancels and replaces the first edition of ISO/TS 7240-29:2017, yhich has

changes are as follows:

onal detail has been added to the requirements for the response threshold value (RTY) test for
A and AB video smoke detectors;

[V test has been eliminated for Type B detectors;

— requifrements have beeh.provided for controllers that are and are not in the same environmgnt as the

cameras;

— the dark and light-background during fire tests can now be replaced with high and low illumjination of

the baickground;

— the npn<tniform illumination test has been corrected to remove references to alternate background

screeps-.and related diagrams have been corrected;

— the requirement to operationally test the detector during hot and cold conditioning tests has been
removed;

— the operational impact test has been modified to reference IEC 62262;

— the operational vibration test has been eliminated;

— avibration endurance test has been added for the controller.

Alist of all parts in the ISO 7240 series can be found on the ISO website.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Avideo fire detection system differs from some point-type detectors (e.g. ISO 7240-6, [SO 7240-7) in that the
detection is performed remotely from the actual fire and therefore does not involve sensor contact with the
products of combustion. The fire detection is based on mathematical algorithm analysis of a video image.
The video image from a camera can be processed by software to determine the presence of smoke and/or
flame (depending on the capability of the system) which is visible in the image.

Video fire detectors consist of three elements: a sensor, an image processor and a transmission path between
the sensor and image processor. The elements can be in a single cabinet, or the sensor and processor can be
in separate cabinets, interconnected by a transmission path.

The procjssor incorporates an alarm and fault signalling interface to connect to a compatible fire[detection
control aipd indicating equipment transmission path.

Two type$ of detectors are specified to differentiate equipment that senses smoke or flame: A’single detector
can also sense both smoke and flame.

Two encldsure protection ratings are specified for dust and water ingress protection.

Three enyironmental temperature ranges are specified, for detectors suitable for installation indoors or
outdoors,

A fire detpction and alarm system is required to function satisfactorily not only in the event of firg, but also
during arld after exposure to conditions likely to be met in practi€e,)including corrosion, vibration, direct
impact, ijdirect shock and electromagnetic interference. Tests.aré intended to assess the performance of
the videol|fire detectors under such conditions.

This docyiment is not intended to place any other restyictions on the design and construction of such
detectors

© IS0 2024 - All rights reserved
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Fire detection and alarm systems —

Part 29:
Video fire detectors

1 Scope

This docyiment specifies requirements, test methods and performance criteria for video“fire
(VFDs), which operate in the visible spectrum, for use in fire detection and alarm systems-instal
around byildings (see ISO 7240-1). For the testing of other types of VFD working on different pring
document can be used only for guidance.

Detectord developed for the protection of specific risks that incorporate special‘\characteristics
additional features or enhanced functionality for which this document does1ot define a test or af
method) gre beyond the scope of this document.

2 Normative references

The folloying documents are referred to in the text in such a way;that some or all of their content ¢
requiremgnts of this document. For dated references, only the edition cited applies. For undated r
the latest|edition of the referenced document (including ahy~amendments) applies.

ISO 2560, Welding consumables — Covered electrodes _foj manual metal arc welding of non-alloy and
steels — (lassification

IEC 6006(, Tungsten filament lamps for domestic and similar general lighting purposes — Pe
requiremgnts

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

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

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

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

detectors
ed in and
iples, this

including
sessment

bnstitutes
bferences,

fine grain

formance

tacts and

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

IEC 60529, Degrees of protection provided by enclosures (IP code)

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against external mechanical

impacts (IK code)

IEC 62599-2, Alarm systems — Part 2: Electromagnetic compatibility — Immunity requirements for components

of fire and security alarm systems

© IS0 2024 - All rights reserved
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3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IECE
3.11

lectropedia: available at https://www.electropedia.org/

responsq threshold value

RTV

time it takes the detector to signal an alarm

Note 1 to gntry: When tested as specified in 5.1.6.

Note 2 to
control an

3.1.2
field of v
FOV

bntry: The response threshold value can depend on signal processing in the detector and in firg
1 indicating equipment.

ew

image capjtured by the video fire detector

Note 1 to gntry: The FOV can be expressed as an angle or as a width and*height at a specified distance.

3.1.3

active fidld of view

aFOVv
area in th

3.14

E field of view (3.1.2) in which smoke and/er'flame can be detected by the video fire detec

illuminator

light sour

low ambig¢nt light conditions

3.1.5

video fir¢ detector

VFD

self-contdined device or diStributed system in which analysis of video images is performed in orde}

the prese

nce of smoke and/or flame within the images being analyzed

3.2 Abbreviatédterms

EM
FDCIE
aFOVv
FOV
MIC
[P
VFD

electromagnetic compatibility

detection

or (3.1.5)

ce, internal or external to the vidéo fire detector (3.1.5), that assists the equipment to ¢perate in

" to detect

fire detection control and indicating equipment
active field of view

field of view

measuring ionization chamber

ingress protection

video fire detector

© IS0 2024 - All rights reserved
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response threshold value

4 Requirements

4.1 Conformity

In order to claim conformance to this document, the VFD shall meet the following requirements.

a) The VFD shall conform to the requirements of Clause 4. This conformance shall be verified by visual
inspection or engineering assessment.

b) The FDshattbetestedasspecifiedimtlause 5 amd shattmeet the TequiTements of the testsT

c) TheV

4.2 Firg phenomena

The many

the VFD i designed to respond.

NOTE 1
B test fire.
alarmtoa

NOTE 2
the VFD c4

4.3 Imi
Detectors

Optional 1

4.4 Det

facturer shall declare, in the data presented in Clause 7, a phenomenon\of fire in Table 1}

Table 1 — Fire phenomena types

Type Fire phenomena
A Smoke
B Flame

AB Smioke and flame

Type AB VFDs can detect flame emitted by testfire for type A VFD, and can also detect smoke f
Thus, a type AB VFD is not required to detectthe smoke emitted by test fire for type A but it ca
1 the test fires.

n be separately activated/monitored’

munity to unwanted alarms
shall be immune to phenomena that can cause unwanted alarms.

ests shall be perfermed where the manufacturer claims immunity to the phenomena.

ection range

FD shall be marked in accordance with Clause 6 and shall be accompanied by the doeumentation
specified in Clause 7, which shall be verified by visual inspection.

| to which

fom a type
h signal an

VFDs can have two types (Type A and-Fype B) if the flame detection and smoke detection algorithms within

The manfifacturer shall declare the ranges at which the VFD shall detect a fire in the data sypplied in

Clause 7.

4.5 Camera lenses

VFDs may use interchangeable or variable focal length lenses.

A change of focus of the camera lens that prevents the VFD from detecting a fire shall cause a fault signal.

4.6 Camera lens monitoring

Contamination of the camera lens that prevents the VFD from detecting a fire shall cause a fault signal.

Complete obscuration of the camera lens that inhibits fire detection in the operating FOV shall cause a fault

signal.

© IS0 2024 - All rights reserved
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4.7 Individual alarm indication

Where the VFD does not display an image of the FOV to the user, each video fire detector shall be provided
with an integral red visual indicator by which the individual detector signalling an alarm can be identified,
until the alarm condition is reset. Where other conditions of the detector can be visually indicated, these
shall be clearly distinguishable from the alarm indication.

Where the indicator is mounted on the camera, 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.

4.8 Connection of ancillary devices

The deteqtor may provide for connections to ancillary devices (remote indicators, contrel relaysj etc.), but
open- or ghort-circuit failures of these connections shall not prevent the correct operation of the dptector.

4.9 Mohitoring of detachable cameras

For detachable cameras, a means shall be provided to detect the disconnecfion of the camera, i order to
give a fault signal.

4.10 Connection of more than one VFD to the FDCIE transmission path

Where a YFD is designed to share the transmission path to the FDCIE with other devices, connectlions shall
be such that a single transmission fault does not prevent an alarm signal from more than one VFD,

Where m¢re than one VFD share the transmission path to the FDCIE, connections shall be such that one VFD
fault signpl does not prevent the alarm signal from anyother VFD.

4.11 Mapufacturer's adjustments

It shall noft be possible to change the manufacturer's settings except by special means (e.g. the use of a special
code or tdol) or by breaking or removing a seal.

4.12 Ongsite adjustment of résponse behaviour
If there is|provision for on-sifejadjustment of the response behaviour of the detector, then:

a) for al] of the settings for which the manufacturer claims conformance, the detector shall conform with
the r¢quirements‘afthis document and access to the adjustment means shall be possible only by the use
of a cpde or special tool or by removing the detector from its base or mounting;

b) any settingror settings for which the manufacturer does not claim conformance with this focument

shall pe-accessible only by the use of a special code or tool, and it shall be clearly marked on the detector
or in theassociated datathatif these setting or settings are used the detector doesnotconform with

this document.

Adjustments may be carried out at the VFD or at the fire detection control and indicating equipment.

4.13 Protection against the ingress of foreign bodies

The manufacturer shall declare, in the data presented in Clause 7, an enclosure protection rating (i.e. IP
rating in accordance with I[EC 60529) from Table 2 to which the VFD is designed to be protected against.

© IS0 2024 - All rights reserved
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Table 2 — Video fire detector enclosure protection

P rating (i)
Indoor 30
Outdoor 54
Other A rating nominated by the manufacturer
exceeding the minimum for the application.

Where the VFD includes more than one subassembly (e.g. a separate sensor and controller), some parts of
the detector not designed to be installed in the environment to which the rating applies do not need to be

assessed.

4.14 Am
The VFD §

NOTE
shading if

4.15 Op

The manu

to operatg.

Where th
system), s
shall be 3
shall decl

4.16 Sof

4.16.1 G

In this case, the manufacturer's data shall declare the IP rating of each subassembly.

bient light operating level
hall operate at least over the range 15 Ix to 10 000 Ix.

In an installation, the light level range can need to be ensured by artificial illumigation (an illuy
hecessary. The VFD can be tested over a wider range if desired.

prating temperature

facturer shall declare the operating temperature specified in Table 3 to which the VFD is

h

Table 3 — Video fire detector operating environment

Application Feémperature
Indoor controlled 0°Cto40°C
Indoor -10°Cto 55°C
Outdoor 1 -25°Cto 70 °C
Outdoor 2 -40°Cto55°C
Other nominated by the manufacturer and is
an extension of the above

e VFD includes more thanone subassembly (e.g. a separate sensor and controller, i.e. a d
ome parts of the VFD not designed to be installed in the temperature to which the rati

hre the environmentsuitable for each subassembly.
tware

eneral

The requ

réments of 4.16.2 and 4.16.3 shall be met for detectors which rely on software control i

hinator) or

designed

stributed
\g applies

ssessed separately for) their intended installation location. In this case, the manufactufrer's data

n order to

fulfil the requirements of this dOCUMent.

4.16.2 Software design

In order to ensure the reliability of the detector, the following requirements for software design apply:

a) the software shall have a modular structure;

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

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

© IS0 2024 - All rights reserved
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4.16.3 Storage of programs and data

4.16.3.1 The program necessary for conformance to 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.

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

5 Tests
5.1 Gemneral

5.1.1 Atmospheric conditions for tests

Unless otherwise stated in a test procedure, carry out the testing after the test specimen has been allowed
to stabilige in the standard atmospheric conditions for testing as specified imIEC 60068-1 as follows.

— Temperature: (15to 35) °C
— Relatfive humidity: (25to 75) %
— Air pressure: (86 to 106) kPa

The temperature and humidity shall be substantially ¢énstant for each environmental test where the
standard ptmospheric conditions are applied.

5.1.2 Ambient light level for tests
Unless otherwise stated in a test procedure; carry out the testing as specified:
— Ammbient light level (15 to 500) Ix-

The ambignt light level shall be substantially constant for each environment test where the standard ambient
light level is applied.

5.1.3 Mounting arrangements

Mount th¢ specimen by2its normal means of attachment in accordance with the manufacturer's insfructions.
If these irlstructions'describe more than one method of mounting, then choose the method considgred to be
most unfgvourabtefor each test.

5.1.4 Olperating conditions for tests

If a test method requires a specimen to be operational, then connect the specimen to suitable supply and
monitoring equipment having the characteristics required by the manufacturer's data. Allow the specimen
to stabilize prior to commencing the test.

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 equipment (e.g. through wiring to an end-of-line device for point
detectors) to allow a fault signal to be recognized.
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The details of the supply and monitoring equipment and the alarm criteria used shall be given in the test
report (see 5.28).

Tests shall be conducted with the VFD at the default sensitivity unless otherwise specified. The tests shall
be conducted without any masking of the image or field of view.

5.1.5 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 [EC 60068 series).

If a specific tolerance or deviation limit is not specified in a requirement or test procedure, then a tolerance
of +5 % shallbe-applied-

5.1.6 Ppovision for tests

The following shall be provided for testing conformance with this document:
a) fora VFD utilizing detachable cameras, a minimum of one controller and a minimiim of five cajmeras;
b) for a VFD thatincorporates the camera and controller into a single unit, five samples of the VHD;

c¢) for a| VFD where the camera employs interchangeable lenses, a misiimum of one sample of each
compfatible lens declared by the manufacturer as part of equipment €¢onforming with this docyment;

d) the djta specified by Clause 7.

Multiple YFD specimens, beyond those specified in a) - c), utilizing different distances, lenses|and focal
lengths nlay be simultaneously tested at the same test fire.

The specimens submitted shall be deemed representative of the manufacturer's normal produdtion with
regard to| their construction and calibration. This implies that the mean response threshold value of the
specimeng found in the reproducibility test (5.3), should also represent the production mean, anf that the
limits specified in the reproducibility test shouldalso be applicable to the manufacturer's productjon.

5.1.7 Measurement of response threshold value

5.1.7.1 |General

Mount the¢ specimen in accordance with 5.1.3 in the fire test room in the designated area (see Annex A) or
other suitfable test area in accordance with the manufacturer's instructions.

Connect gach specimen £0yits supply and monitoring equipment, as specified in 5.1.4, and allow it tp stabilize
in its quidscent conditien’before the start of each test.

Detectord which dymamically modify their sensitivity in response to varying ambient conditions mgy require
special rdset precedures and/or stabilization times. In such cases, the manufacturer shall provigle data to
ensure thpt-the state of the detectors at the start of each test is representative of the normal quies¢ent state.

Subject the specimen to either of the tests specified in 5.1.7.2 or 5.1.7.3. The choice of test shall be nominated
by the manufacturer except in 5.8 or 5.9. The illumination shall be agreed between the test house and
manufacturer in a range of 50 1x to 500 Ix.

For type A and type AB detectors, use smouldering smoke test fire TF2 or a recording of TF2 as specified in
5.1.7.3.

Alternatively, another RTV may be used if the RTV test produces an increasing amount (positive slope over
any 20 s interval) of smoke in the field of view that enables the discernment of different levels of sensitivity
for the specific technology or algorithm employed by the manufacturer.
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For type B detectors, no RTV test shall be required.

NOTE

This will establish a sensitivity equivalent to the full-scale fire testing in 5.7.

Where interchangeable lenses are used, the manufacturer shall specify the appropriate lens for the test

distance.

Record the time it takes the VFD to signal alarm from the commencement of the test fire. This shall be taken
as the response threshold value.

NOTE

In order to record the time, it can be necessary to allow for the test fire to become established while the
sensor is masked, e.g. by a mirror facing away from the test fire. The time then starts from the moment at which the
mirror is removed.

5.1.7.2

Subject th
test housg

5.1.7.3

Mount a Y
manufact

The mini;[':um specifications for the video camera are as follows.

a) Reso

b) TheV

c¢) Some
settiy

NOTE

to be adjug

Record thle test specified in 5.1.7.2 using a‘high-quality video recorder.

For subse
video im4
The adjus
condition
videos.

. The specification shall include fuel type, size and distance, or other applicable stimuli.

Small scale test fire

e specimen to a small-scale sensitivity test fire specified by the manufacturer-and agre

Recorded fire video

tion shall be equal to or greater than the specimen under test.
ideo camera shall have the same aspect ratio as the specimen under test.

VFDs require specific camera settings (exposure, gain control, wide dynamic range
gs of recording camera should be as required by the manufacturer.

The manufacturer can need details of the camera used or can supply a camera, to enable detect|
ted to respond to a video image of the fige.

quent required tests, play back the recorded video through a high-quality video display
ge in the specimen FOV, (The monitor and its adjustments can be specified by the man

5 of the room in which) the display and camera are mounted during the playback of the

The miniI:um specificatiens for the video display are as follows.

1) Reso
2) Miniy

tion shall)be equal to or greater than the specimen under test.

hum 450 nit combined with minimum 4 000:1 (fixed) contrast, not dynamic contrast.

ed by the

rideo camera adjacent to the specimen. The camera and its adjustments can be specified by the
urer. The adjustments shall be the same for all tests and test fires.

. Camera

br settings

with the
ufacturer.

tments shall be the samefor all tests and test fires. The manufacturer can define the illimination

recorded

3) Videc

dicnlav chall bhao acgyinnad vaith antl glavra lavuar o aliyain oo »aflactionc
SrSpray-Staroe-eqtHppea— Wittt gratrerayer—+to-erHhate e eetohs:

5.1.8 Test schedule

Test the specimens in accordance with the test schedule in Table 4. After the reproducibility test, number
the specimens in the order of their response threshold time (i.e. the specimen with the lowest response
threshold time is numbered 1). For cameras with a separate controller, choose one controller arbitrarily to
conduct the indicated tests.
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Table 4 — Test schedule

Specimen No. (s)
Camera with Controller _Cont;‘lol‘lie_r
Test Subclause and without installed in the mSt? edm
. an indoor
separate same location as
controlled
controller camera .
location
Repeatability 5.2 One chosen N/A N/A
arbitrarily
Reproducibility 53 All specimens N/A N/A
Detector lens monitoring 5.4 1 N/A N/A
Detector lens blocking 5.5 1 N/A NAA
Detector lens focus fault @ 5.6 1 N/A NAA
Fire sensifivity 5.7 All specimens N/A NJA
Ambient ljght (minimum) 5.8 1 N/A NJA
Ambient l{ght (maximum) 59 1 N/A N/JA
Non-uniform illumination 5.10 2 N/A NAA
Light sourjce immunity 5.11 3 N/A NJA
Arc welding — Optional 5.12 4 N/A NJA
Variation |n supply parameters 5.13 2 N/A N/JA
Dry heat (pperational) 5.14 3 NJA
Dry heat (pperational) — Optional P 5.15 3 NJA
Cold (opetational) 5.16 4 N/JA
Cold (opetational) — Optional ¢ 5.17 4 N/JA
Cold conttollers (operational) 5.18 4 N/A 1
Damp heaf, steady state (operation- 5.19 5 1 1
al)
Damp heaf, steady state (endurance) 5.20 1 1
Protectiof against ingress of foreign 5.1 1
bodies
Sulfur diokide (SO,) corrosion (en- 5.22 2 N/A NJA
durance)
Shock (opgrational) 5.23 3 1 NJA
Impact capnera (operational) 5.24 4 N/A N/JA
Impact coptrollers (operatiomal) 5.25 4 1 1
Vibration,|sinusoidal (erfdurance) 5.26 1 1 N/A
Vibration,sinusoidal ¢ontroller 5.Z 1 N/A 1
(endurande)
Electromdgnetic compatibility 5.27 5 1 1
(EMC) immunity (operational)

a  Only required for detectors with a field-adjustable variable focus lens.
b This test may be conducted in lieu of the dry heat test specified in 5.14.
¢ This test may be conducted in lieu of the cold test specified in 5.16.

5.1.9 Testreport

Report the test results in accordance with 5.28.
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5.2 Repeatability

5.2.1 Object of test

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

5.2.2 Test procedure
Measure the response threshold value of the specimen to be tested six times as specified in 5.1.7.

Designate the maximum response threshold value as t,, and the minimum value as t ;.

5.2.3 Requirements

The ratio jof the response threshold values ¢ ,,:t, i,

shall not be greater than 1,6.

5.3 Reproducibility

5.3.1 Opject of test

To demornistrate that the sensitivity of the detector does not vary unduly£from specimen to specinjen and to
establish fresponse threshold value data for comparison with the response threshold values measyred after
the envir¢gnmental tests.

5.3.2 Test procedure
Measure the response threshold value of each specimen as'specified in 5.1.7.
Calculate|the mean of these response threshold value§;which shall be designated ¢.

Designatg the maximum response threshold value as t_,,, and the minimum response threshold value as
t

min*
5.3.3 Requirements

The ratio jof the response thresholdvalues t_ ., :t shall not be greater than 1,33, and the ratio of thg response

threshold|values t:t,;, shall not be greater than 1,5.
5.4 Detector lens monitoring

5.4.1 Opject of test

To demonjstratesthe ability of the detector to enter a fault state when contaminants on the senpsing lens
reduce thg response threshold value of the detector.

Td 4 o tlo ot & dat 4 2 L1111 oL o Jdot £ Lol £lo ot Yy o H Y ) PR 1
0 demonstrare—tiat e aertectorISSthranretoaerecTotroretirat potrror gomgrroratrc sighar:
5.4.2 Test procedure

Mount the specimen to be tested as specified in 5.1.3 and connect to the supply and monitoring equipment
specified in 5.1.4.

Place a variable attenuation filter as specified by Annex R in front of the camera lens such that the lens FOV
is completely covered. The attenuation filter shall not distort or pixelate the image.

Place the attenuation filter for maximum attenuation of the FOV, density 100 and verify that the specimen
releases a fault condition within 300 s.
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Remove the attenuation filter and allow the specimen to return to the quiescent condition.

Place the attenuation filter of density 10 for minimum 300 s and check if the specimen releas
condition.

es a fault

If the specimen does not release a fault condition, remove the current filter and replace it directly and
smoothly with the density filter 10 steps higher, without letting the specimen return to quiescent condition.

Leave the filter again for 300 s. Check if the specimen releases a fault condition.

Repeat this step in increasing steps of density 10 until there is a density filter D¢, . at which the
releases a fault signal.

NOTE For D¢, 1, all density values within the range (10 -100) % density are acceptable.

specimen

Remove the density filter D¢, ;. and replace it by the density filter Dy, - 10 which is the last-dey
which do¢sn’t create a fault signal. Allow the specimen to return to the quiescent condition,

Conduct the sensitivity test as specified in 5.1.7.

Designatg the greater of the response threshold values measured in this test and)that measur

same speg¢imen in the reproducibility testas ¢, and the lesser as t ;..

5.4.3 Requirements

The specimen shall release a fault signal within 300 s when tested in dccordance with 5.4.2. If the
does not faise a fault condition, but it does raise a fault condition.in)accordance with 5.5.3, then
is not sufficiently opaque and a higher quality print of all filters'should be used, until a fault c
reached. All filters used in all tests under 5.4.2 should be printed with this latest high-quality pri
a fault sigjnal at density 100.

The ratio jof the response threshold values ¢ ,.:t, i,

shallnot be greater than 1,6.
5.5 Detector lens blocking

5.5.1 ject of test

To demonlstrate that the VFD is able to,detect complete blockage of its FOV.

5.5.2 Test procedure

Mount th¢ specimen as spegified in 5.1.3 and connect to the supply and monitoring equipment sy
5.1.4.

Configurd the speciménand the monitoring equipment such that the alarm signal is non-latching.
Monitor the specimen for alarm and fault signals.

Place a whité'surface 10 cm from the VFD lens to block the entire FOV.

sity filter

bd for the

specimen
the filter

dition is
t causing

ecified in

Maintain the blockage for 300 s.

Remove the blockage and allow the VFD to reset and stabilize.

Place a black surface 10 cm from the VFD lens to block the entire FOV.
Maintain the blockage for 300 s.

Remove the blockage and allow the VFD to reset and stabilize.

5.5.3 Requirements
A fault signal shall be given during blockages.
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No alarm signal shall be given.
5.6 Detector lens focus fault

5.6.1 Object of test
To demonstrate the ability of the detector to enter a fault state when the camera lens miss-focus reduces

the sensitivity of the detector to a level less than that required to satisfy the sensitivity response threshold
value declared by the manufacturer.

5.6.2 Test procedure

Mount the¢ specimen to be tested as specified in 5.1.3 and connect to the supply and monitoring:gquipment
specified fn 5.1.4.

Defocus the camera lens until a fault signal is given. Record the setting. Where a fault signal is pot given,
even whep the camera lens is fully defocused, RTV measurement shall be conducted.at'the extrgme of the
focus adjystment range.

The rate ¢f change in the focus shall be agreed with the manufacturer and the test house.
Restore the lens focus and allow the specimen to return to the quiescent condition.
Defocus the VFD lens to a point just prior to the setting that creates afault signal.
Measure the response threshold value of the specimen as specified(in 5.1.7.

Designatd the greater of the response threshold values measiired in this test and that measur¢d for the
same spef¢imen in the reproducibility test as ¢, ,, and the lesSéras ¢,

5.6.3 Requirements

The ratio jof the response threshold values ¢, :t;4 shall not be greater than 1,6.
5.7 Firg sensitivity

5.7.1 Opject of test

To demonstrate that the detecter.hias adequate sensitivity to a broad spectrum of fire types as required for
applicatidn in fire detection systems for buildings.

5.7.2 Test procedure

Mount the specimén as specified in 5.1.3 and connect to the supply and monitoring equipment sgecified in
5.1.4.

NOTE1 [Detectors which dynamlcally modify thelr sensitivity in response to varying ambient conditions can
require Sp .,\,Aa} I \/D\/L yl U\,\,dul o cuAu/ Ul DLCIbl}lLAC\LLUll CITIIC O, Thb Lllﬂllufﬂ\,\.ul I D SMA\AC\IL\,b caIlr b\/ ouushL 1T DuCh CaSeS

to ensure that the state of the detectors at the start of each test is representative of their normal quiescent state.

NOTE 2 In the interests of economy, the manufacturer can supply sufficient samples to allow simultaneous
assessment of VFD and lens.

For type A VFD, where the declared range is < 5 m, subject the specimens to test fires TF2, TF3, TF4, TF5, and
TF8 in accordance with the specifications in Annexes B to F and in the fire test room specified in Annex A.

For type A VFD, where the declared range is > 5 m, subject the specimens to test fires TF2c, TF3c, TF4a,
TF5c, and TF8a in accordance with the specifications in Annexes G to K in a fire test room at least as long as
the declared range.
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For type B VFD, where the declared range is < 5 m, subject the specimens to test fires TF1, TF4 and TF6 in
accordance with the specifications in Annexes D, L and M in the fire test room specified in Annex A.

For type B VFD, where the declared range is > 5 m, subject the specimens to test fires TF1a, TF4a and TF6a
in accordance with the specifications in Annexes I, N, and O in a fire test room at least as long as the declared
range.

For type AB VFD where the declared range is < 5 m, subject the specimens to test fires TF1, TF2, TF3, TF4,
TF5, TF6 and TF8 in accordance with the specifications in Annexes B to F, L, and M in the fire test room
specified in Annex A.

For type AB VFD where the declared range is > 5 m, subject the specimens to test fires TF1a, TF2c, TF3c,
TF4a, TF5¢c, TF6a, TF8a in accordance with the specifications in Annexes G to K, N, and O in a fire test room
atleast aqlong as the declared range.

For test fire TF2, TF2c, TF3 and TF3c, one of the following shall apply.
a) The flre background shall be white.

b) If required by the manufacturer, contrast marks can be added to the whitebackground to| facilitate
correcct operation of the detector under test. If such marks are required, thHen'the detector ijstruction
shall jnclude a requirement that backgrounds shall include equivalent and\sufficient contrast features in
the fipld of view to ensure correct operation.

c¢) For TF2 and TF2c, the white background may not be used. This,deviation shall be noted ip the test
reporijt. For TF3 and TF3c, the white background may be replaced by a high illumination level (L0 000 Ix)
on atfleast one spot of the background behind the smoke plume (at least 1 m2). This deviation shall be
noted in the test report.

For test fires TF1, TF1a, TF4, TF4a, TF5, TF5c, TF8 and TF8ai-one of the following shall apply.
a) The flre background shall be black.

b) If required by the manufacturer, contrast marks can be added to the black background to| facilitate
correct operation of the detector under test™If such marks are required, then the detector irstruction
shall jnclude a requirement that backgrounds shall include equivalent and sufficient contrast features in
the field of view to ensure correct opération.

c¢) For TF5, TF5c, TF6 and TF6a, the-black background may not be used. This deviation shall b¢ noted in
the tgst report. For TF1, TF1a; TF4, TF4a, TF8 and TF8a, the black background may be replacefl by a low
illumjnation level (15 Ix or lower level specified by manufacturer) on at least one spot of the background
behirnd the smoke plume-{atleast 1 m2). This deviation shall be noted in the test report.

Acceptable contrast marks-are of a size occupying not more than 5 % of the area of the background. Contrast
marks ar¢ distinctivelj#shaded areas in the FOV that are added to improve detection.

Conduct tests TF13TF2, TF3, TF4, TF5, TF6 and TF8 at the minimum distance specified by the manpfacturer.

Conduct test§ TF1a, TF2c, TF3c, TF4a, TF5c, TF6a, and TF8a at the maximum distance specified by the
manufactprer.

For VFDs that use interchangeable camera lenses, conduct the test fires for each camera/lens combination at
the minimum and maximum distances specified by the manufacturer.

It is permitted to mount and test multiple specimens simultaneously for each specified test fire for all
camera/lens combinations specified by the manufacturer, rather than do separate tests for each variation.

For VFDs that use a variable focal length camera lenses, conduct the test fires at the maximum, middle and
minimum focal lengths.

NOTE The minimum and maximum distance tests specified above can be combined. Therefore, one test of each

test fire is sufficient to test all camera/lens/focal length combinations if the manufacturer provides enough specimens
for all combinations.
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In order for test fires TF1, TF2, TF3, TF4, TF5, TF6 and TF8 to be valid, the development of the fires shall
be such that the profile curves of m against y and m against time, ¢, fall within the specified limits, up to
the time when all of the specimens have generated an alarm signal or the end-of-test condition is reached,
whichever is the earlier. If these conditions are not met, then the test is invalid and shall be repeated. It is
permissible, and can be necessary, to adjust the quantity, condition (e.g. moisture content) and arrangement
of the fuel to obtain valid test fires.

In order for test fires TF1a, TF2c, TF3c, TF4a, TF5c, TF6a and TF8a to be valid, fuel used shall be from the
same batch or lot as fuel known to be successful for TF1, TF2, TF3, TF4, TF5, TF6 and TF8.

IMPORTANT — The stability of the air and temperature affects the smoke flow within the room. This
is partlcularly 1mportant for the test flres Wthh produce low thermal lift for the smoke (e g. TF2 and
TF3). There

avmded fitis necessary for people to be in the room at the beglnnmg of a test fire, they.sho
as soon as possible, taking care to produce the minimum disturbance to the air.

Before ealch test fire, ventilate the room with clean air until it is free from smoke, so that the donditions
given belgw can be obtained.

For test fires conducted in the fire test room, switch off the ventilation system-and close all doorsjwindows
and other] openings. Then allow the air in the room to stabilize and the follewing conditions to bg obtained
before th¢ test is started.

— Air nJovement: negligible
— SmoNe density (ionization): y<0,05
— SmokKe density (optical): m < 0,02 dB/m

Monitor the specimen during the conditioning period to:detect alarm and fault signals. During eadh test fire
in the firg test room, record the fire parameters in Table 5 as a function of time from the start of the test.
Record edch parameter continuously or at least once per second.

Table-5 — Fire parameters

Parameter Symbol Units
Temperature change AT °C
Smoke density (ionization) y (dimensionless)
Smoke density (eptical) m dB/m
Time t seconds (s)

The alarth signal givenrby the supply and monitoring equipment shall be taken as the indicatjon that a
specimen|has respotided to the test fire. Record the time of response (alarm signal) of each specjmen, and
for test fires carried out in the fire test room, AT,, y, and m,, fire parameters at the moment of rgsponse. A
response pof theSpecimen after the end of the test condition is ignored.

5.7.3 Requirements
No fault signals shall be given.

All specimens shall generate an alarm signal in each test fire, before the specified end-of-test condition is
reached.

5.8 Ambient light (minimum)

5.8.1 Object of test

To demonstrate the ability of the detector to operate in minimum ambient light conditions.
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5.8.2 Test procedure

Mount the specimen to be tested as specified in 5.1.3 and connect it to its supply and monitoring equipment
as specified in 5.1.4. This test is conducted by the method described in 5.1.7.2.

Adjust the ambient light level to a minimum of 2 000 Ix.

Measure the response threshold value of the specimen as specified in 5.1.7.2.

Adjust the ambient light level to the minimum absolute light level of no more than 15 Ix.

Measure the response threshold value of the specimen as specified in 5.1.7.2.

Designatsg

5.8.3 R
No fault s

The ratio

59 Am

5.9.1 Opject of test

To demon|

59.2 T

Mount the
as specifi

Perform t
Measure {

Compare
threshold|

5.9.3 R
No fault s

The ratio

5.10 Noa

tho graontar oftlhn voacnancnthenchald ol nc o nacrien dAinthictact o
tHe-greateroertnereSponseresnoravyarde s eaSureahestestas

equirements
gnals shall be given.

of the response threshold values t shall not be greater than 1,6.

max'tmin

bient light (maximum)

strate the ability of the detector to operate in maximumémbient light conditions.

pst procedure

b specimen to be tested as specified in 5.1.3 and eonnect it to its supply and monitoring €
bd in 5.1.4 This test shall be conducted as specified in 5.1.7.2.

he test with an illumination level of at least 10 000 Ix.
he response threshold value of the specimen as specified in 5.1.7.2.

the response threshold values-measured in 5.8 and 5.9 and designate the greater of the

value as t,, and the lesserast, ;.

equirements

gnals shall be given-

of the responsethreshold values ¢, :t .

shall not be greater than 1,6.

1-uniform illumination (Type A and AB only)

5.10.1 Opject of test

ast

quipment

response

To demonstrate the ability of the specimen to detect fires when the FOV includes a highly illuminated area
that saturates the camera chip while concurrently the rest of the scene is minimally illuminated.

The difference between maximum and minimum shall be at least the dynamic range specified in 4.14.

This test only applies to detectors specifying a range > 9 m.
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5.10.2 Test procedure

Mount the specimens as specified in 5.1.3 and Annex P and connect to the supply and monitoring equipment
as specified in 5.1.4.

NOTE

state.

Detectors which dynamically modify their sensitivity in response to varying ambient conditions can
require special reset procedures and/or stabilization times. It is recommended to seek the manufacturer's guidance in
such cases to ensure that the state of the detectors at the start of each test is representative of their normal quiescent

Subject the specimens to test fire TF2c.

5.10.3 Requirements

No fault s

The ratio
test speci

5.11 Lig

5.11.1 Opject of test

To demon|

5.11.2 T

Mount the
as specifi

Centre th
Adjust thg
Do not mz
Adjust thg
Conduct t

NOTE

During edch test, monitord&he specimen for alarm and fault conditions.

5.11.3 F
Use fluorsé

Equally sj

gnals shall be given during the conditioning period.

of the response point values ¢, :tin

men in 5.7 for the same test fires.

ht source immunity

strate the immunity of the VFD to artificial light sources.

pst procedure

b specimen to be tested as specified in 5.1.3 and connect it to its supply and monitoring €
pd in 5.1.4.

b test light sources within the FOV at a distance of 10 m from the specimen.
b specimen to the default sensitivity.
inually mask the FOV.

e ambient light to 250 Ix +20 %-and colour temperature of 5 000 K.

he procedures specified ifi 5.11.3 to 5.11.13.

Optional tests are only required where the manufacturer claims unwanted alarm immunity.

uorescentlight
scent lights conforming with IEC 60081 with a colour temperature of 5 000 K.

pdce four vertically mounted 1,2 m fluorescent tubes on a white background measuring 2

Orientate

the lights towards the specimen.

Conduct the following procedure:

a) lightson for 10 s;

b) lights off for 10 s;

c¢) number of cycles: 20.
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5.11.4 Metal halide light

Use a met

al halide light with a light output of 25 000 Im and a colour temperature of 3 600 K.

Mount the light on a white background measuring 2 m x 2 m.

Orientate

the light towards the specimen.

Conduct the following procedure:

a) light on for 15 min;

b) light off for 2 min;

c) numbk

5.11.5 Halogen light

Use a halg
Mount the
Orientate
Conduct t
a) lightg
b) lightg

c) numbk

5.11.6 L
Use a 750

2mx 2 m

Orientate
Conduct t
a) lights
b) lightg

¢) numbk

5.11.7 R

Useal,5

er of cycles: 3.

gen light with a light output of 10 000 Im and a colour temperature of 3 000-K.
b light on a white background measuring 2 m x 2 m.

the light towards the specimen.

he following procedure:

on for 30 s;

off for 30 s;

er of cycles: 5.

ED beacon

Im LED with a colour temperature of:3.000 K. Mount the light on a white background 1

the light towards the specimen.
he following procedure.

on for 30 s;

off for 30 s;

er of cycles: 5.

ptating'‘beacon — Optional

, I’'Hz'red-coloured rotating beacon.

heasuring

Mount the light on a pole at a height of 2 m.

Conduct the following procedure:

a) lighton for 30 s;

b) light off for 30 s;

c¢) number of cycles: 5.

Repeat th

e test using an amber-coloured beacon.
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5.11.8 Xenon beacon — Optional

Usea1,5], 1 Hz red-coloured xenon beacon.

Mount the light on a pole at a height of 2 m.

Conduct the following procedure:

a) lighton for30s;
b) light off for 30 s;

¢) number of cycles: 5.

Repeat th

e test using an amber-coloured beacon.

5.11.9 l-ligh-pressure sodium light — Optional

Use a hig
Mount the
Orientate
Conduct t
a) light
b) light

c) numbk

5.11.10L
Use a low
Mount the
Orientate
Conduct t
a) light

b) light

c) numbk

-pressure sodium light with an illuminance of 45 000 Im and a colour temperature of 2 1
b light on a white background measuring 2 m x 2 m.

the light towards the specimen.

he following procedure:

bn for 15 min;

bff for 1 min;

er of cycles: 3.

pw-pressure sodium light — Optional

pressure sodium light with a light output of 8 000 Im and a colour temperature of 1 800
e light on a white background measuring 2 m x 2 m.

the light towards the specimen.

he following procedure;

bn for 15 min;

bff for 1 min;

er of cycles: 3.

5.11.11Incandescent light — Optional

Use a 100

Wpear-shaped incandescent light with a clear glass envelope conforming to [EC 60064.

00 K.

K.

Mount the light on a white background measuring 2 m x 2 m.

Orientate

the light towards the specimen.

Conduct the following procedure:

a) lights onfor30s;

b) lights off for 30 s;

¢) number of cycles: 5.
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5.11.12HID xenon light — Optional

Use a HID xenon light with a light output of 32 000 Im and a colour temperature of 6 000 K.
Mount the light on a white background measuring 2 m x 2 m.

Orientate the light towards the specimen.

Conduct the following procedure:

a) lights onfor30s;

b) lights off for 30 s;

c¢) number of cycles: 5.

5.11.13Laser light — Optional

Use a lasgr light with a light output of 5 mW at 600 nm to 700 nm wavelength.
Mount the¢ light on a white background measuring 2 m x 2 m.

Orientate|the light towards the specimen.

Conduct the following procedure:

a) lightqon for30s;

b) lightq off for 30 s;

c¢) number of cycles: 5.

5.11.14Requirements

No alarm|or fault signals shall be given.
5.12 Arq welding — Optional

5.12.1 Opject of test

To demonstrate the immunity ef the detector to arc welding.

5.12.2 Test apparatus
Use the fdllowing test dpparatus:

a) arc welder setto an output of 200 A;

b) weldilng rods 5,0 mm diameter, Type 7014, 7013 or 6012, in accordance with ISO 2560.

5.12.3 Test procedure
Adjust the specimen to the maximum sensitivity.

Mount the specimen in accordance with 5.1.3 and connect it to its supply and monitoring equipment, as
specified in 5.1.4.

Allow the specimen to stabilize in its quiescent condition.

Ensure the ambient illumination shall not exceed 250 Ix. Ensure that the person conducting the test does not
block the FOV.
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Conduct the welding within the FOV of the VFD at a minimum distance specified by the manufacturer, and in

any event

, ho further than the maximum detection distance.

Continue welding for either 30 s or until a single rod is consumed, whichever is the lesser.

Monitor the specimen to detect any fault or alarm signals.

5.12.4 Requirements

No alarm

or fault signals shall be given.

5.13 Variation in supply parameters

5.13.1 Olbject of test

To demon
sensitivit

5.13.2 Ti

Measure
paramete

NOTE
detector. H
timing. If
parameter

5.13.3 F

Designate

5.13.4 R
No fault s

For Type
B, the det

5.14 Dry

5.14.1 Opject of test

To demor
occur for

strate the ability that, within the specified range(s) of the supply parameters)(e’g. vo
 of the detector is not unduly dependent on those parameters.

pst procedure

the response threshold value as specified in 5.1.7 at the upper@und lower limits of t
I (e.g. voltage) range(s) specified by the manufacturer.

It is possible that for some detectors, the only relevant supply,parameter is the DC voltage apy
or other types of detectors (e.g. analogue addressable), it can‘be necessary to consider signal

necessary, the manufacturer can be requested to provide.suitable supply equipment to allow
s to be changed as required.

Inal measurements

the maximum response threshold value as\

Hax the minimum value as ¢ ;..

equirements
gnals shall be given during the ¢onditioning period.

\ and AB, the ratio of the response threshold values ¢,

max-tmin Shall not be greater than 1,6
bctor shall respond to flame.

r heat (operationa})

strate the)ability of the detector to function correctly at high ambient temperatures ¥
Shortperiods in Indoor and Outdoor 2 service environments (see Table 3).

tage), the

he supply

lied to the
levels and
the supply

For Type

vhich can

5.14.2 T

bst prnrpdnrp

5.14.2.1

Reference

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

5.14.2.5.

5.14.2.2

State of specimen during conditioning

Mount the specimen to be tested as specified in 5.1.3 in an environmental chamber and connect the specimen
to its supply and monitoring equipment as specified in 5.1.4.
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Conditioning

following conditioning.

— Temperature: Starting at an initial air temperature of (23 + 5) °C, increase the air temperature to

(55 + 3) °C.

— Duration: Maintain this temperature for 2 h.

NOTE

Test Bb specifies rates of change of temperature of < 1 K/min for the transitions to and from the co

temperature.

5.14.2.4

Monitor t

5.14.2.5
Measure {

Designate
same spe

5.14.3 R

No loss of
or during

For Type |
B, the det

5.15 Dry

5.15.1 (1b]'ect of test

To demo
to functid

environmients.

NOTE

5.15.2 Ti

5.15.2.1

Use the td

M - ltiont

he specimen during the conditioning period to detect any loss of image.

Final measurements
he response threshold value as specified in 5.1.7.

the greater of the response threshold values measured in this teStjand that measur
fimen in the reproducibility testas ¢, and the lesseras t ;.

equirements

image during the period in which the temperature is ineteasing to the conditioning ten
the conditioning period.

\ and AB, the ratio of the response threshold valuest, ,:t,i, shall not be greater than 1,6
bctor shall respond to flame.

r heat (operational) — Optional

strate the ability of the detéctor with a declared maximum operating temperature
n correctly at high ambient-temperatures which can occur for short periods in outdo

This test applies only toproducts declared with temperature Outdoor 1 as per 4.15.
pst procedure

Reference

st dpparatus and perform the procedure as specified in IEC 60068-2-2, Test Bb, and in §j.

nditioning

bd for the

perature,

For Type

of 70 °C
DI service

5.15.2.5.

5.15.2.2

State of specimen during conditioning

Mount the specimen to be tested as specified in 5.1.3 in an environmental chamber and connect the specimen
to its supply and monitoring equipment as specified in 5.1.4.

5.15.2.3

Apply the

Conditioning

following conditioning.
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erature: Starting at an initial air temperature of (23 * 5) °C, increase the air temperature to

(70 £ 3) °C.

— Duration: Maintain this temperature for 2 h.

NOTE

Test Bb specifies rates of change of temperature of < 1 K/min for the transitions to and from the co

temperature.

5.15.2.4

Measurements during conditioning

Monitor the specimen during the conditioning period to detect any loss of image.

5.15.2.5

After arefovery period of at least 1 h at the standard laboratory conditions, measure the regponse
value as specified in 5.1.7.

Designate

5.15.3 Requirements

No loss of image during the period that the temperature is increasing tothe conditioning tempe
during the¢ conditioning period.

For Type fA and AB, the ratio of the response threshold values ¢, 4:t§,;, shall not be greater than 1,6
B, the detpctor shall respond to flame.

5.16 Cold (operational)

5.16.1 O

To demor]
occur for

5.16.2 Ti

5.16.2.1

Use the td
5.16.2.5.

5.16.2.2

Mount the
and moni

Final measurements

bject of test

strate the ability of the detector tolfunction correctly at low ambient temperatures ¥
hort periods in indoor service environments.

bst procedure

Reference

State of specimen during conditioning

b specien in an environmental chamber as specified in 5.1.3 and connect the specimen
foTing equipment as specified in 5.1.4.

st apparatus and perform the procedure as specified in IEC 60068-2-1, Test Ab, and in §.

nditioning

threshold

the greater of the response threshold values measured in this test and €hat measur¢d for the
same spef¢imen in the reproducibility test as ¢, and the lesser as t ;..

rature or

For Type

vhich can

to supply

5.16.2.3

Apply the

Conditioning

following conditioning.

— Temperature: (=10 % 3)°C

— Duration: 16 h
NOTE Test Ab specifies rates of change of temperature of < 1 K/min for the transitions to and from the conditioning
temperature.
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5.16.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period to detect any loss of image.

5.16.2.5 Final measurements
Measure the response threshold value as specified in 5.1.7.

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

same specimen in the reproducibility test as ¢, and the lesser as t ;.

5.16.3 Requirements

No loss offimage during the transition to or the period at the conditioning temperature.

For Type fA and AB, the ratio of the response threshold values ¢, .:t,,,;, shall not be greater than 1,6 For Type

B, the detpctor shall respond to flame.

in

5.17 Cold (operational) — Optional

5.17.1 Opject of test

To demor]strate the ability of the detector with a declared minimum opérating temperature of 25 °C and
-40 °C td function correctly at low ambient temperatures which ean occur for short periods ih outdoor
service eljvironments.

NOTE This test applies only to products declared with temperature Outdoor 1 and Outdoor 2 as per 4.15.
5.17.2 Test procedure

5.17.2.1 |Reference

Use the t¢st apparatus and perform the procedure as specified in IEC 60068-2-1, Test Ab, and in $.17.2.2 to
5.17.2.5.

5.17.2.2 |State of specimen during conditioning

Mount th¢ specimen in an environmental chamber as specified in 5.1.3 and connect the specimen|to supply
and moniforing equipment as §pecified in 5.1.4.

5.17.2.3 |Conditioning

Apply thelfollowing conditioning.

— Temperature Outdoor 1: (-25+3)°C

— Temperature Qutdoor 2- (=40 +3)°C

Duration: 16 h
NOTE Test Ab specifies rates of change of temperature of < 1 K/min for the transitions to and from the conditioning
temperature.

5.17.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period to detect any loss of image.
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5.17.2.5 Final measurements
Measure the response threshold value as specified in 5.1.7.

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

same specimen in the reproducibility testas ¢, and the lesser as ¢ ;..

5.17.3 Requirements
No loss of image during the transition to or the period at the conditioning temperature.

For Type A and AB, the ratio of the response threshold values t,

max-tmin Shall not be greater than 1,6. For Type
B, the detector shall respond to flame

5.18 Cold controllers (operational)

5.18.1 Opject of test

To demor]strate the ability of the controller to function correctly at low ambient témperatures yhich can
occur for fhort periods in indoor controlled service environments.

NOTE RTV measurement according to 5.1.7 can be performed before conditiening and the result can e used as
the reference for comparison with the RTV after the specimen is exposed to the-cenditioning of this test.

5.18.2 Test procedure

5.18.2.1 |Reference

Use the t¢st apparatus and perform the procedure as speeified in IEC 60068-2-1, Test Ab, and in 3.18.2.2 to
5.18.2.5.

5.18.2.2 |State of specimen during conditioning

Mount the¢ specimen in an environmental chamber as specified in 5.1.3 and connect the specimen|to supply
and moniforing equipment as specified in‘\5/1.4.

5.18.2.3 |Conditioning

Apply the|following conditioning.
— Tempgerature: (0#3)°C
— Duration: 16 h

NOTE Test Bbspecifies the rates of change of temperature of < 1 K/min for the transitions to andl from the
conditionihg t€mperature.

5.18.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period to detect any loss of image.

5.18.2.5 Final measurements
Measure the response threshold value as specified in 5.1.7.

Designate the greater of the response threshold values in this test and that measured for the same specimen
in the reproducibility test as t,,, and the lesser as ;.
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5.18.3 Requirements
No loss of image during the transition to or the period at the conditioning temperature.

The ratio of the response threshold values t__.:t,,in

shall not be greater than 1,6.
5.19 Damp heat, steady-state (operational)

5.19.1 Object of test

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

5.19.2 Test procedure

5.19.2.1 |Reference

Use the t¢st apparatus and perform the procedure as specified in IEC 60068-2-78, Test Cab, and in 5.19.2.2
to 5.19.2.%.

5.19.2.2 |State of the specimen during conditioning

Mount the specimen in an environmental chamber as specified in’,5.1.3 and connect it to sypply and
monitorinng equipment as specified in 5.1.4.

5.19.2.3 |Conditioning

Apply the|following conditioning.

— Temperature: (40 £ 2)°C
— Relatfive humidity: (93 +3) %

— Duration: 96 h

5.19.2.4 |[Measurements during cofiditioning

Monitor the specimen during the ‘eonditioning period to detect any loss of image.

5.19.2.5 |Final measurements

After arefovery periodof at least 1 h at the standard laboratory conditions, measure the responsethreshold
value as specified in,5.1.7.

Designatg the ‘greater of the response threshold values measured in this test and that measur¢d for the

same speg¢imen in the reproducibility test as t,,, and the lesser as t ;..

5.19.3 Requirements
No loss of image during the conditioning.

For Type A and AB, the ratio of the response threshold values ¢,

max-tmin Shall not be greater than 1,6. For Type
B, the detector shall respond to flame.
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5.20 Damp heat, steady-state (endurance)

5.20.1 O

bject of test

To demonstrate the ability of the detector 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).

5.20.2 Test procedure

5.20.2.1 Reference
Use the t¢st apparatus and perform the procedure as specified in IEC 60068-2-78, Test Cab, and)
to 5.20.2.4.
5.20.2.2 |State of the specimen during conditioning
Mount th¢ specimen in an environmental chamber as specified in 5.1.3. Do not supply it with pow
the conditioning.
5.20.2.3 |Conditioning
Apply the|following conditioning.
— Temgplerature: (40 +2)°C
— Relatfive humidity: (93 +3) %
— Duration: 21d
5.20.2.4 |Final measurements

After a rd
value as s

Designate
same spe

5.20.3 R
No fault s

For Type |
B, the det

5.21 Prd

covery period of at least 1 h in stafidard laboratory conditions, measure the response
pecified in 5.1.7.

the greater of the response threshold values measured in this test and that measur

fimen in the reproducibjlity/testas t .., and the lesser as ;.

equirements

gnal attributable-to the endurance conditioning shall be given on reconnection of the sp

\ and AB, the-ratio of the response threshold values ¢,

max-tmin Shall not be greater than 1,6
bctor shallrespond to flame.

tection against ingress of foreign bodies

h 5.20.2.2

er during

threshold

bd for the

pcimen.

For Type

5211 0

bject of test

To demonstrate the degree of protection provided by the enclosure of the specimen, with regard to the
ingress of solid foreign objects and the harmful effects due to the ingress of water.

5.21.2 Enclosure of the VFD

The enclosure of the specimen or relevant subassemblies of the specimen, designed to be installed in
the operating environment, shall be taken as comprising any parts of the outer physical envelope of the
specimen which prevents or restricts access of solid foreign objects to the sensor(s), electronic assembly/(ies)
and wiring terminals.
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Ingress of liquid inside the enclosure is possible, but may not adversely affect the operation of the specimen.
5.21.3 Test procedure

5.21.3.1 Reference

The test apparatus and test procedure shall be as described in IEC 60529 and in 5.21.3.2 to 5.21.3.5.

5.21.3.2 State of the specimen during conditioning

Mount the specimen, including wiring termination boxes which form part of the VFD, as specified in 5.1.3 to
arigid fixture, and in accordance with [EC 60529

For the test for protection against ingress of water, connect the specimen to its supply add njonitoring
equipmerlt as specified in 5.1.4.

For the test for protection against ingress of solid foreign objects and the test for protéction agaipst access
to hazardpus parts, do not connect the specimen to its supply and monitoring equipment.

5.21.3.3 |Conditioning

Apply the|test conditions specified in IEC 60529 for the following IP codes:
a) indodr use (IP30 and higher);

b) outdqor use (IP54 and higher).

Measure the response threshold values as specified in 5.1.7.

5.21.3.4 |Measurement during conditioning

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

5.21.3.5 |Final measurements
Examine the specimen for ingress of water.

Designatd the greater of the respdnse threshold values measured in this test and that measur¢d for the
same speg¢imen in the reproducibility testas ¢, and the lesser as t ;.

5.21.4 Requirements
No alarm or fault signals'shall be given during the conditioning period.
The specimen shall ¢onform to the rating IP30 for indoor use or IP54 for outdoor use specified in [EC 60529.

No water| shall penetrate the enclosure or, if water has penetrated the enclosure, the specijnen shall
incorpordtezadequate provision for drainage.

For Type A and AB, the ratio of the response threshold values ¢

max-tmin Shall not be greater than 1,6. For Type
B, the detector shall respond to flame.

5.22 Sulfur dioxide (SO,) corrosion (endurance)

5.22.1 Object of test

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

This test does not apply to the controller where the controller is separate and remote from the camera
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5.22.2 Test procedure

5.22.2.1

Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-42, Test Kc, but carry out the
conditioning as specified in 5.22.2.3.

5.22.2.2

State of 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 a sufficient number of terminals to

allow the

5.22.2.3

Apply the
— Temgp
— Relat]
— SO, ¢

— Dura

5.22.2.4

Immediat
followed
response

Designate
same spe

5.22.3 R
No fault s

For Type |
B, the det

5.23 Shq

final measurement to be made without making further connections to the specimen.
Conditioning

following conditioning.

erature: (25+2)°C

ive humidity: (93 £3) %

pncentration: (25 = 5) pl/1

fion: 21d

Final measurements

ely after the conditioning, subject the specimen tp@/drying period of 16 h at (40 * 2) °C, <
by a recovery period of at least 1 h at the standard laboratory conditions. After this, me
threshold value as specified in 5.1.7.

the greater of the response threshold-values measured in this test and that measur
fimen in the reproducibility test as ¢, 'and the lesser as t,; ..

equirements
gnal attributable to the endurance conditioning shall be given on reconnection of the sp

\ and AB, the ratio of thé Tesponse threshold values ¢, :t,;, shall not be greater than 1,6

ector shall respondto-flame.

in

)ck (operational)

5.23.1

To demonpstfate the immunity of the detector to mechanical shocks which are likely to ocqg
infrequeritly/in the anticipated service environment.

bject oftest

50 % RH,
asure the

bd for the

pcimen.

For Type

ur, albeit

5.23.2 Test procedure

5.23.2.1

Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-27, Test Ea, but carry out the
conditioning as specified in 5.23.2.3.
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State of specimen during conditioning

Mount the specimen as specified in 5.1.3 to a rigid fixture and connect the speciment to its supply and
monitoring equipment as specified in 5.1.4.

5.23.2.3

Conditioning

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

— Shock pulse type: Half sine

— Pulse duration: 6 ms

— Peak
— Numl
— Pulse

Do not tes

5.23.2.4

Monitor t
signals.

5.23.2.5
Measure {

Designate
specimen

5.23.3 R
No alarm

For Type |
B, the det

5.24 Imj

acceleration: 10 x (100 - 20 M) m/s2 (where M is the mass of the specimen in kg)
per of directions: 6
s per direction: 3

t specimens with a mass > 4,75 kg.

Measurements during conditioning

he specimen during the conditioning period and for a further'2 min to detect any alar

Final measurements
he response threshold value as specified in 5.1.7%

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

in the reproducibility testas y ., or m.'\and the lesser as y, ;, or m;,.

equirements
or fault signals shall be given during the conditioning period or the additional 2 min.

\ and AB, the ratio of the pesponse threshold values ¢,

max-tmin Shall not be greater than 1,6
ector shall respond to flante.

bact (operational)/for cameras

5.24.1

bject of test

To demoristrate.the/immunity of the detector to mechanical impacts upon its surface, which it c
in the nofmal shipping, installation and service environments, and which it can reasonably be ex
withstandl.

m or fault

the same

For Type

n sustain
pected to

5.24.2 Test procedure

5.24.2.1

Apparatus

The test apparatus shall consist of a spring hammer as described in I[EC 62262.

5.24.2.2

State of specimen during conditioning

Mount the specimen rigidly to a fixing plate by its normal mounting means. Connect the specimen to its

supply an

d monitoring equipment as specified in 5.1.4.
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5.24.2.3 Conditioning

The impact shall be applied on any location where the normal functioning of the detector could be impaired,
excluding a direct impact on the lens or on the window covering the lens.

Use the following test parameters during the conditioning.

— Impact energy: (2x0,1)]

— Number of impacts: 1

5.24.2.4 Measurements during conditioning

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

5.24.2.5 |Final measurements
Measure the response threshold value as specified in 5.1.7.

Designatd the greater of the response threshold values measured in this testjand that measur¢d for the
same spe¢imen in the reproducibility test as ¢,,,, and the lesser as t ;.

5.24.3 Requirements

No alarm|signal shall be given during the conditioning period.or<the additional 2 min. If a faulf signal is
given, the| fault shall reset within 2 min of the conditioning period.

The impa¢t shall not detach the specimen from its base, or¢le base from the mounting.

For Type fA and AB, the ratio of the response threshold-values ¢, ,.:t,i, shall not be greater than 1,6 For Type
B, the detpctor shall respond to flame.

5.25 Impact (operational) for controllers

5.25.1 Opject of test

The objedt of the test is to demonstrate the immunity of the equipment to mechanical impacts|upon the
surface, which it could sustain.in'the normal service environment and which it can reasonably be|expected
to withstand.

5.25.2 Test proceduré

5.25.2.1 |General

Use the tdst @pparatus and perform the procedure in accordance with IEC 60068-2-75.

5.25.2.2 Initial examination

Before conditioning, subject the specimen to a functional test by connecting a camera to ensure normal
operation.

5.25.2.3 State of the specimen during conditioning

Mount the specimen in accordance with 5.1.3 and connect it to suitable power supply-, monitoring- and
loading equipment (see 5.1.4).

The specimen shall be in the quiescent condition.
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5.25.2.4 Conditioning

Apply impacts to all surfaces of the specimen which are accessible.

For all such surfaces, apply three blows to any point or points considered likely to cause damage to or impair
the operation of the specimen.

Care should be taken to ensure that the results from a series of three blows do not influence subsequent

series.

In case of doubt, disregard the defect and apply a further three blows to the same position on a new specimen.

Apply the

following severity of conditioning.

— Impaft energy: (0,5+0,04)]

— Number of impacts per point: 3

5.25.2.5

Monitor the specimen during the conditioning periods to detect any changes in functional conditi
ensure thpat the results of the three blows do not influence subsequent series:

5.25.2.6

After the
damage, |

5.26 Vib

5.26.1 Opject of test

To demonfstrate the ability of the detector to withstand the long-term effects of vibration atlevels ap
to the shipping, installation and the service enyironment.

5.26.2 Test procedure

Measurements during conditioning

Final measurements

conditioning, subject the specimen to the functional test'and inspect it visually for m
oth externally and internally.

ration, sinusoidal (endurance)

5.26.2.1 |Reference

Use the t¢st apparatus and perform the procedure as specified in IEC 60068-2-6, Test Fc, and 5.
5.26.2.4.

5.26.2.2 |State of specimen during conditioning

Mount thle speciiiien on a rigid fixture as specified in 5.1.3, but do not supply it with pow
conditionfng!

Apply the Vibration 1 each of three mutually perpendicular axes In turn, and so that one of the thr
perpendicular to the normal mounting axis of the specimen.

5.26.2.3 Conditioning

Apply the following conditioning.
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— Frequency range: (10 to 150) Hz

— Acceleration amplitude: 10 m/s? (1,0 g,)

— Number of axes: 3

— Sweep rate: 1 octave/min

— Number of sweep cycles:  20/axis

Measure t

he response threshold value as specified in 5.1.7.

5.26.2.4 Finalmeasurements

Visually ipspect the specimen for mechanical damage both internally and externally.

Designate

same spef¢imen in the reproducibility test as ¢, and the lesser as t ;..

5.26.3 Requirements
No mechgnical damage either internally or externally shall result.

For Type fA and AB, the ratio of the response threshold values ¢, :t,;,,shall not be greater than 1,6
B, the detpctor shall respond to flame.

5.27 Vib

5.27.1 (iject of test

To demonstrate the ability of the controller to withstand the long-term effects of vibration

appropria

5.27.2 Test procedure

5.27.2.1

Use the tg¢st apparatus and perférm the procedure as specified in IEC 60068-2-6, Test Fc, and §

5.27.2.4.

5.27.2.2

Mount thle specimefi~on a rigid fixture as specified in 5.1.3, but do not supply it with pow

condition

Apply the

the greater of the response threshold values measured in this test and thatmeasur¢d for the

ration, sinusoidal controller (endurance)

te to the shipping, installation and servijce environment.

Reference

State of specimén during conditioning

ng.

vibtation in each of three mutually perpendicular axes in turn, and so that one of the thr

For Type

at levels

27.2.2 to

er during

ee axes is

perpendi

ular to the normal mounting plane of the specimen.

5.27.2.3

Apply the

Conditioning

following conditioning.
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— Frequency range: (10 to 150) Hz

— Acceleration amplitude: 4,905 m/s? (0,5 g,)
— Number of axes: 3

— Sweep rate: 1 octave/min

— Number of sweep cycles:  20/axis

The vibration operational and endurance tests may be combined such that the specimen is subjected to the
operational test conditioning followed by the endurance test conditioning in one axis before changing to the

Onlv one final measurement needs to be made

next axis

5.27.2.4
Visually i
Measure {

Designate
same spe

5.27.3 R
No mecha
No fault s

The ratio

5.28 Ele

Final measurements
hspect the specimen for mechanical damage both internally and externally.
he response threshold value as specified in 5.1.7.

the greater of the response threshold values measured in this test and that measur

fimen in the reproducibility test as ¢ ,,, and the lesser as t ;.

equirements

nical damage either internally or externally shall result:

of the response threshold values ¢, . :tin

shall not be greater than 1,6.

ctromagnetic compatibility (EMC) imimunity (operational)

5.28.1 Opject of test

To demon
infrequen

5.28.2 T

5.28.2.1

Use the te

5.28.2.2

Mount th

strate the immunity of the detector to sources of electro-magnetic radiation likely to oc
tly, in the anticipated servicelenvironment.

pst procedure

Reference

st apparatus@and the test procedures as described in IEC 62599-2 and in 5.28.2.2 to 5.28

bd for the

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

cur, albeit

2.5.

State of specimen during conditioning

b (Specimen on a rigid fixture as specified in 5.1.3 and connect it to its supply and mn

onitoring

equipme

5.28.2.3

Tas specitied M 514

Conditioning

Conduct the following EMC immunity tests as specified in IEC 62599-2:

a) electrostatic discharge;

b) radiated electromagnetic fields;

¢) conducted disturbances induced by electromagnetic fields;

d) fasttransient bursts at a repetition rate of 100 kHz;
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slow high-energy voltage surges.

5.28.2.4 Measurements during conditioning

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

The functional test called for in the initial measurements shall be the response threshold value test as
specified in 5.1.7.

5.28.2.5 Final measurements

The functional test called for in the final measurements shall be the response threshold value test as

if a ngn-replaceable camera lens isitsed, the manufacturer shall specify the specific range and|

mo.1.7.

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

in the reproducibility test as t,,,,, and the lesser as t, ;..

equirements
or fault signals shall be given during the conditioning period.

\ and AB, the ratio of the response threshold values ¢, shallot be greater than 1,6

maxztmin
ector shall respond to flame.
King
h VFD shall be clearly marked with the following information:
rence to this document;
or trademark of the manufacturer or supplier;

| designation (type or number);

henomenon the VFD is designed(to detect (see 4.2);

placeable camera lens ean be used with the VFD the manufacturer shall specify for eaq
ombination the specific range, FOV, lens diameter, focal length and f-number;

ent light operatiomm(see 4.14);
Sure proteetion rating (see 4.13);

ting environment rating (see 4.15);

wirir1g terminal designations;

an indication of proper camera mounting orientation if a factor for performance;

the same

For Type

FOV;

h camera

mark(s) or code(s) (e.g. serial number or batch code) by which the manufacturer can identify, at least,
the date or batch and place of manufacture, and the version number(s) of any software contained within
the detector.

specified
Designate
specimen
5.28.3 R
No alarm
For Type |
B, the det
6 Mar
6.1 Eac
a) arefe
b) namsg
c) mode
d) firep
e)
f) if arg
lens g
g) ambi
h) enclo
i) opera
j)
k)
D)
NOTE

Where insufficient space is available on the VFD enclosure, items €) to k) can be satisfied by referencing the
installation and user documentation (see 7.4).

6.2 Where a mounting bracket is used in conjunction with the camera, the mounting bracket shall be
marked with a model designation.
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6.3 Where the camera is not integral with the controller, the controller shall be marked with 6.1 items a),
b), ¢), h), i), j) and ).

6.4 Where the camera is separate from the controller, technical data should identify compatible
components (e.g. cameras and controllers). This information can be marked on the components.

6.5 Where any marking on the device uses symbols or abbreviated terms not in common use, these should
be explained in the documents supplied with the device.

6.6 The wiring terminal designations shall be visible during installation of the detector and shall be
accessible during maintenance.

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

7 Datd

7.1 General

In order tp assist the process of design inspection, the manufacturer shall inferm, in writing, that fhe design
has been farried out in accordance with a quality management system, that incorporates a set of rules for
the desigh of all elements of VFD, and the components of VFD have been-selected for the intended purpose,
and are expected to operate within their specification.

7.2 Software documentation

7.2.1 The manufacturer shall submit documentation, Which gives an overview of the softwafe design.
This docymentation shall be in sufficient detail for theé‘design to be inspected for conformance|with this
document and shall include at least the following:

a) afungtional description of the main programflow (e.g. as a flow diagram or structogram), incjuding:
1) albrief description of the modulesand the functions that they perform,

2)

ot

he way in which the modules interact,

3)

—

he overall hierarchy of the program,
4)
5)
6)

—

he way in which thesoftware interacts with the hardware of the detector,

—

ne way in whieh'the modules are called, including any interrupt processing,

description’of those areas of memory used for the various purposes (e.g. the program, site-specific
ata and'running data);

o

b) adesjgnation by which the software and its version can be uniquely identified.

7.2.2 The manufacturer shall prepare and maintain detailed design documentation. This shall be available
for inspection in a manner that respects the manufacturers' rights for confidentiality. It shall comprise at
least the following:

a) an overview of the whole system configuration, including all software and hardware components;
b) adescription of each module of the program, containing at least:
1) the name of the module,

2) adescription of the tasks performed,
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3) a description of the interfaces, including the type of data transfer, the valid data range and the

checking for valid data;

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;

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

NOTE

This detailed design documentation can be reviewed at the manufacturers' premises.

7.3 Hardware documentation

The manyifacturer shall prepare design documentation, which shall include drawings, partsilists, block

diagrams| circuit diagrams and a functional description to such an extent that conformance
document can be checked and that a general assessment of the mechanical and electricdl|desig
possible.

7.4

Installation and user documentation

with this
h is made

The manyfacturer shall prepare installation and user documentation. If these)data are not supplied with

each deteftor, reference to the appropriate data sheet shall be given on or with each detector. The
comprisefat least the following:

a)

b)

d)

a gengral description of the equipment, including a list of the @gptional functions with requir

this

ocument;

data shall

bments of

functjons relating to other parts of the ISO 7240 series,“and ancillary functions not requir¢d by this

doculnent;

techrlical specifications of the inputs and outputs-of a detector sufficient to permit an asse

the

descrjibed in ISO 7240-1), including, where relevant:

1)
2)
3)
4)

camefa lens charactefistics used with the VFD for nominated distances. Characteristics shd
focal length FOV and aFOV.

If a r¢placeables¢amera lens can be used with the VFD the manufacturer shall specify for eac

lens

rangg;

insta latian infarmaation inr]nr“hg:

1y

2)

3)

npechanical, electrical and software compatibility with other components of the syste

the power requirements for recommended operation,
the maximum and minimum electrical ratings for each input and output,
information on the commuhication parameters employed on each transmission path,

recommended cable parameters for each transmission path;

fombination the specific range, FOV, aFOV and focal length, rated ambient light level

ssment of
n (e.g. as

11 include

h camera
operating

T C o I T o T o e ro T TIrererer it

considerations to avoid configurations that can impede the correct processing of the sig
the detector,

nals from

the suitability for use in various environments, including a specification of detection sensitivity

over the rated range of ambient light,

if VFD is contained in more than one cabinet, how the requirements of 4.13 and 4.15 can b
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4) information that backgrounds shall include sufficient contrast features in the field of view to ensure
correct operation, if this deviation is noted in the test report or test procedures request to include
this requirement in the instruction;

f) mounting instructions, and instructions for connecting the inputs and outputs;

g) configuring and commissioning instructions, including an in situ test method to ensure that detectors
operate correctly when installed;

h) operating instructions;

i) maintenance information.

NOTE Additiomatinformation camrbe Tequired by orgamnizations certifying that—detectors prodyced by a
manufactyrer conform to the requirements of this document.
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Annex A
(normative)

Fire test room

A.1 Fire room size

The fire EellbiLiViLy LESLS blldn ‘UG LUIlL‘luLLGd ill d lt!LLdllguldl T'OUIII Wil.h d fidl, hUl iLUllLdl LCilill
following|dimensions:

— Length: > 9 m;

— Width: >6m;

— Height: 3,8 mto 4,2 m;

Ambient Ight level:  no less than 500 Ix for type A VFD, and no greater thatv15 Ix for type B VFI).

A.2 Me
The fire t
a) meas
b) obscy

c) temp

A.3 Ins

The MIC,
shown in

A4 Sps

Ambient light is measured at the fire location withithe sensor towards the

asuring instruments

bst room shall be equipped with the following measuring instruments:
uring ionization chamber (MIC) (see Annex R);

ration meter (see Annex R);

brature probe.

trument locations

the temperature probe and‘the measuring part of the obscuration meter shall all be I
Figures A.1 and A.2.

pcimen location

The speci

ens to be-tésted shall be located at the relevant distance from the test fire (see 4.4) a

on the axis to the test fire.

A.5 Specimien and instrument locations

p, and the

ceiling.

ocated as

d aligned

The specimens, the MIC and the mechanical parts of the obscuration meter shall be at least 100 mm apart,
measured to the nearest edges. The centre line of the beam of the obscuration meter shall be at least 35 mm
below the ceiling.
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Dimensions in metres

Key

1  measyring instruments

2 positi

Figure

bn of test fire
A.1 — Plan view of fire test room and position of specimens and monitoring instry

Dimension

A0,15

ments

5 in metres

Key

1  measuring instruments

Figure A.2 — Mounting position for instruments
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Annex B
(normative)

Smouldering (pyrolysis) wood fire (TF2)

B.1 Fuel

Approxin

B.2 Col

Dry the st

B.3 Pre¢paration

If necessa
out the st

B.4 Ho

B4.1 T

e 1 - 11 1 1 T | 1 11 : 1 : Lo o FaWay
dlCly 1U Ul'ficd DECLIIWOUU SLUICKS, TAUIT SUCK TIdVIIg ULITICIISIOININS O 70 T A Z 9 TIHIT A~ ZU'T

hditioning

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

ry, transport the sticks from the oven in a closed plastic bag, and epen the bag just prioj
cks in the test arrangement.

Eplate

e hotplate shall have a 220 mm diameter grooved surface with eight concentric groov

to laying

es with a

distance ¢f 3 mm between grooves. Each groove shall be 2’mm deep and 5 mm wide, with the outer groove

4 mm frol

B4.2 T
from the
B.5 Arl

The stick
with the

Figure B.1.

B.6 He
The hotp

11 min, and is maintained for the duration of the test.

m the edge. The hotplate shall have a rating ef approximately 2 kW.

e temperature of the hot plate shall besmeasured by a sensor attached to the fifth groov¢
pdge of the hotplate, and secured toprovide a good thermal contact.

rangement

surface such that theé temperature probe lies between the sticks and is not covered, as

ating rate

ate shallbe powered such that its temperature rises from ambient to 600 °C in appr

b counted

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

shown in

pximately

B.7 Test validity criteria

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 B.2
and B.3, respectively. That is, 1,23 <y < 2,05 and 570 s < t < 840 s at the end-of-test condition my = 2 dB/m.
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Key
1  grooved hotplate

2 tempgrature sensor
3 woodgn sticks

Figure B.1 — Arrangement of sticks on hotplate

Key

X  y-value
Y m-value

Figure B.2 — Limits for m against y, Fire TF2
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Key
X  t-valup
Y m-valpe

Figure B.3 — Limits for m against time, ¢, Fire TF2

B.8 Variables

The numler of sticks, the rate of temperature increase of the hatplate, and the degree of conditior]ing of the
wood may be varied in order for the test fire to remain within.the profile curve limits.

B.9 End-of-test condition

The end-¢f-test condition, myg, shall be when m = 2~dB/m or all of the specimens have generated|an alarm
signal, whjichever is the earlier.
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Annex C
(normative)

Glowing smouldering cotton fire (TF3)

C.1 Fuel

AppI‘OXiII chly 4 piULCb of braided—cottomr—wick,—each—of icugth dpplU)&illldLUly 80—t weighing
approximptely 3 g. The wicks shall be free from any protective coating and shall be washed,afid dried if
necessary.

C.2 Arrangement

The wick$ shall be fastened to a ring approximately 10 cm in diameter and susperided approximately 1 m
above a npn-combustible plate as shown in Figure C.1.

Dimensionp in metres

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

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

C.4 Testvalidity criteria

The development of the fire shall be such that the curves of m against y, and m against time, t, fall within the
hatched areas shown in Figures C.2 and C.3, respectively. That s, 3,2 <y < 5,33 and 280 < t < 750 at the end-
of-test condition mg = 2 dB/m.

Key
X  y-valu

[¢)

Y m-valpe
Figure C.2 — Limits for m against y, Fire TF3

Y A

2,0

0,05

Key
X  t-value
Y m-value

Figure C.3 — Limits for m against time, ¢, Fire TF3
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C.5 End-of-test condition

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

Open plastics (polyurethane) fire (TF4)

D.1 Fuel

Three mats; i - —Wi Tretardant
additivesfand having a density of approximately 20 kg/m3, are usually found sufficient. However|the exact
quantity ¢f fuel may be adjusted to obtain valid tests.

D.2 Conditioning

Maintain the mats in a humidity not exceeding 50 % at least 48 h prior to test.

D.3 Arrangement
Place the[mats one on top of another on a base formed from alumitfium foil with the edges folded up to
provide aftray.

D.4 Ignition

Ignite thel mats at a corner of the lower mat. The exact.position of ignition may be adjusted to obtdin a valid
test. A small quantity of a clean burning material (e:g<5 cm3 of methylated spirit) may be used tofassist the
ignition.
D.5 Method of ignition

Ignite by match or spark.

D.6 Test validity criteria

The development of the fire'shall be such that the curves of m against y, m against time, t, fall within the
limits shqwn in Figure-D.1 and D.2 respectively. That is, 1,27 <m < 1,73 and 140 s < t < 180 s at the end-of-
test conditions yg =
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Y A

1,73 -

1,27

0,2 -

Key
X  y-valy

[¢)

Y m-valpe

Figure D.1 — Limits for m against y, Fire TF4

Y A

1,73 -

Key
X  t-value

Y m-valpe

Figure D.2 — Limits for m against time, ¢, Fire TF4

D.7 End-of-test condition

The end-of-testcondition sitatt be witern:

a) yg=6,or

b) tg>180s,or

¢) all of the specimens have generated an alarm signal,

whichever is the earlier.
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Annex E
(normative)

Flaming liquid (n-heptane) fire (TF5)

A% DPIOUX

in valid tests.

me (purity

d : d X C 77 0
> 99 %), By volume. The precise quantities may be varied to obta

E.2 Arrangement

The hepthne/toluene mixture shall be burnt in a square steel tray with dimensions of apprpximately
330 mm »§ 330 mm x 50 mm.

E.3 Ignition

Ignite by flame or spark.

E.4 Tegt validity criteria

The development of the fire shall be such that the curves‘of m against y, and m against time, ¢, fpll within
the hatchpd areas shown in Figures E.1 and E.2, respectively. That is, the end-of-test condition yg|= 6,0 and
092 dB/m<m<1,24 dB/m,and 120 s < t < 240 s.

Y A

1,24 1

0,927

0,1 -

Key
X  y-value
Y m-value

Figure E.1 — Limits for m against y, Fire TF5

© IS0 2024 - All rights reserved

48


https://standardsiso.com/api/?name=626313bcc1ce84668e1eea3814831938

ISO 7240-29:2024(en)

Y A

1,24

Key
X  t-value
Y m-valpe

Figure E.2 — Limits for m against time, t, FireCFF5

E.5 Engd-of-test condition

The end-df-test condition shall be when:

a) yg=40,0r

b) all offthe specimens have generated an alarm signal;

whichever is the earlier.
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Annex F
(normative)

Low temperature black smoke (decalin) liquid fire (TF8)

F1 Fuel

Decalin (( Uth_ydl Ulld})lltdlill€ fUl b_yllLlleib, d llli)&LulE Uf (,l.b dlld Lrarisd ibUlllEl S, C10H18' l‘VII - 138,
11=0,88kg).

F2 Arrangement

Burn the flecalin in a square steel tray with dimensions approximately 12 cm x 12.ctnand 2 cm de

F.3 Vol
Use apprd

F4 Ign

Ignite by
to assisti

F.5 Tes

F51 T
within th
end-of-ted

F52 T

F5.3 T
example,

ume
ximately 170 ml of decalin.
ition

flame or spark. A small quantity of a clean burning material (5 g of ethanol C,H;OH) m3
bnition.

it validity criteria

e development of the fire shall be Such that the curves of m against y, and m against t

t condition my = 1,7 dB/m.
e temperature rise AT, during the test shall be less than 10 K.

he test condition.cabe changed to get the specified profile of test fire if it was not prog
the height of roem or the position of fire may be altered to ensure the smoke reaches t

25 g/mol;

pth.

y be used

me, t, fall

e limits shown in Figures F.1 and 2 respectively. Thatis, 4,5 <y <9,0 and 550 s <t <1 000 s at the

Juced. For
he ceiling
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and the tray may be kept cool (e.g. by using heavier grade steel or by placing the tray in an outer bath of
cooling water) to ensure AT does not rise above 10 K.

Y A

1,7

Key
X  y-valy

¢

Y m-valpe
Figure F.1 — Limits for m against y, Fire TF8

YA
1,7

0,5 1

Key
X  t-value
Y m-valpe

Figure F.2 — Limits for m against time, ¢, Fire TF8

F.6 End-of-test condition

The end-of-test condition shall be when:

a) mg=17dB/m,or

b) tg>1000s,or

c) all of the specimens have generated an alarm signal,

whichever is the earlier.
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Annex G
(normative)

Long range smouldering (pyrolysis) wood fire (TF2c)

G.1 Fuel

10 dried k

G.2 Col
Dry the st

G.3 Pre¢paration

If necessa
out the st

G.4 Ho

G41 T

1 1 T | 1 =11 : 1 . Fa- 1] fay - 24
CCLIOWOUU SUILKS, CALIT SUILK TIdVIITE UITTICIISTOILIS O 70 I A Z O THHIT A ZU T1HIIL

hditioning

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

ry, transport the sticks from the oven in a closed plastic bag, and epen the bag just prioj
cks in the test arrangement.

Eplate

e hotplate shall have a 220 mm diameter grooved surface with eight concentric groov

to laying

es with a

distance ¢f 3 mm between grooves. Each groove shall be 2’mm deep and 5 mm wide, with the outer groove

4 mm frol

G4.2 T
from the
G.5 Ari

The stick
with the

Figure G.1.

G.6 He

The hotp
maintaing

m the edge. The hotplate shall have a rating of 2 kW.

e temperature of the hot plate shall besmeasured by a sensor attached to the fifth groov¢
pdge of the hotplate, and secured toprovide a good thermal contact.

rangement

surface such that theé temperature probe lies between the sticks and is not covered, as

ating rate

ate shallbe powered such that its temperature rises from ambient to 600 °C in 11 m
d far'the duration of the test.

e counted

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

shown in

in, and is

G.7 Testvalidity criteria

No flaming shall occur before the end-of-test condition has been reached.
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Key
1  grooved hotplate

2 tempgrature sensor
3 woodgn sticks

Figure G.1 — Arrangement of sticks on hotplate

G.8 End-of-test condition

The end-df-test condition shall be t =840 s or all of the specimens have generated an alarm signal, yhichever
is the earlier.
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Annex H
(normative)

Long range glowing smouldering cotton fire (TF3c)

H.1 Fuel

90 pieces
protectiv
H.2 An

The wick
abovean

e coating and shall be washed and dried if necessary.

fangement

bn-combustible plate as shown in Figure H.1.

11T
T
LT

£1 R T | TR 1 £1 1N 1 1 - 2 [anb] T | 1111 £
Ol DI 4IUCU LOLLUIT WILK, C4lIl UL ICITg LT OU UIII d1lIU WCIGIITE o g. TIIT WILKS Slldll DC ITEC

b shall be fastened to a ring approximately 10 cm in diameter and suspended approximn

Dimension

from any

ately 1 m

5 in metres

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

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

H.4 End-of-test condition

The end-of-test condition shall be ¢t = 750 s or all of the specimens have generated an alarm signal, whichever
is the earlier.
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Annex I
(normative)

Long range open plastics (polyurethane) fire (TF4a)

Three mats; - —i = Tt nd having
a density jof 20 kg/m3.

1.2 Conditioning

Maintain fthe mats in a humidity not exceeding 50 % at least 48 h prior to the test.

1.3 Arrangement

Place the[mats one on top of another on a base formed from aluminium foil with the edges folded up to
provide aftray.

1.4 Ignition

Ignite thg mats at a corner of the lower mat. A small quantity of a clean burning material (e.g| 5 cm3 of
methylat¢d spirit) may be used to assist the ignition.

I.5 Method of ignition

Ignite by match or spark.

1.6 End-of-test condition

The end-(df-test condition shalllbe £= 180 s or all of the specimens have generated an alarm signal, yhichever
is the earlier.
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Annex ]
(normative)

Long range flaming liquid (n-heptane) fire (TF5c)

J.1 Fuel

. rad 1 L L O.0-0.40) LI | 204 rad 1 L L) O.0-0.42 1 1
650 g of aymixture of rhreptametpurity >99-%)with 3-%6of totuemretpurity =99-%6); by votumne:

J.2 Arrangement

The hepthne/toluene mixture shall be burnt in a square steel tray with dimensions of apprpximately
330 mm % 330 mm x 50 mm.

].3 Ignition

Ignite by flame or spark.

J.4 Engd-of-test condition

The end-(df-test condition shall be t = 240 s or all of the specimens have generated an alarm signal, yhichever
is the earlier.
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Annex K
(normative)

Long range low temperature black smoke (decalin) liquid fire (TF8a)

K.2 Ar

Burn the flecalin in a square steel tray with dimensions approximately 12 cm x 12.ctnand 2 cm de

K.3 Vo
Use 170

K.4 Ign

angement

ume

| of decalin.

ition

25 g/mol;

pth.

Ignite by fflame or spark. A small quantity of a clean burning material (e.g. 5 g of ethanol C,H;Ol) may be

used to as

sist ignition.

K.5 End-of-test condition

The end-pf-test condition shall be t = 1 000vs or all of the specimens have generated an alaj

whicheve

" is the earlier.

m signal,
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Annex L
(normative)

Open cellulosic (wood) fire (TF1)

L.1 Fuel

Approxin

L.2 Conditioning

Dry the sticks in a heating oven so the moisture content is less than 3 %.

L.3 Pre¢paration

If necessdry, transport the sticks from the oven in a closed plastic bag and open the bag just prio1

out the st

L.4 Arrangement

Superimpjose seven layers on a base surface measuring approx. 50 cm wide x 50 cm long x §
(see Figute L.1).

1= 1 - 11 1 1 T | 1 11 : 1 : £an faWa fa ¥ —a
dlCly 7U Ul'ICcU DECLIIWOUU SLUILKS, CdUIl SUICK TIAaVIITg UHTICIISTIOINS O TU T A ZU T A 20U

cks in the test arrangement.

Dimensions in ¢

mim.

to laying

cm high

entimetres

Key

1  container for methylated spirits

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

5 cm3 methylated spirits in a bowl 5 cm in diameter. Locate the bowl in the centre of the base surface.

L.6 Method of ignition

Ignite by flame or spark in the methylated spirits.

L.7 Test validity criteria

The development of the fire shall be such that the curves of m against y, and m against time, ¢, fall within
the hatchled areas shown in Figures L.2 and L.3, respectively. That is, 0,45 dB/m < m < 0,75_¢iIB/m and
270 s <t 4 370 s at the end-of-test condition yg = 6,0.

Y A
0,75 -

0,45
0,05
0
Key
X  y-valye

Y m-valpe

FiguréL.2 — Limits for m against y, Fire TF1
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Y A

0,754

Key
X  t-valup
Y m-valpe

Figure L.3 — Limits for m against time, ¢, Fire.TF1

L.8 Variables

The numljer of sticks may be varied in order for the test fire to'remain within the profile curve linits.

L.9 Engd-of-test condition

The end df test condition shall be when either:

a) ygp=§or

b) tg>370s,o0r

c) all the specimens have generatéd an alarm signal,

whichever is the earlier.

© IS0 2024 - All rights reserved

61


https://standardsiso.com/api/?name=626313bcc1ce84668e1eea3814831938

ISO 7240-29:2024(en)

Annex M
(normative)

Liquid (methylated spirit) fire (TF6)

M.1 Fuel
Methylaj#mfﬁrﬂaﬁﬁ%eﬁmwﬂw—wmmﬁe—%m impurity
(methanal).

M.2 Arrangement

Burn the methylated spirit in a container made from 2 mm thick sheet steel, base,surface, 1 900 [cm? area,
dimensiofs approximately 435 mm x 435 mm x 50 mm high.

M.3 Volume

Use apprdximately 1,5 | of methylated spirit.

M.4 Ignition

Ignite by flame or spark.

M.5 Tegt validity criteria

The development of the fire shall be such thatithe curve of temperature, T, against time, ¢, falls Within the
hatched areas shown in Figure M.1. That is;'at the end-of-test condition 80 °C < AT < 100 °C and ¢t <|450 s.

YA

100 +

80

Figure M.1 — Limits for T against ¢, Fire TF6

M.6 End-of-test condition
The end-of-test condition shall be when:
a) AT=60°C,or
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b) tg>450s,0r

c) all of the specimens have generated an alarm signal, whichever is the earlier.
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Annex N
(normative)

Long range open cellulosic (wood) fire (TF1a)

N.1 Fuel

70 dried |

N.2 Col

Dry the st

1 1 T 1 I T : 1 : £an faWa 2020
CCLIWOUU SUILKS, C4AlIl SUTICK TIdVIITE UIHTICIISTOILS O 1U T A ZU T A 2 OU TTHHIT.

hditioning

icks in a heating oven so the moisture content is less than 3 %.

N.3 Pre¢paration

If necess3
out the st

N.4 Ari

Superimp

ry, transport the sticks from the oven in a closed plastic bag and open the bag just prioj
cks in the test arrangement.

fangement

to laying

ose seven layers on a base surface measuring 50 cnpwide x 50 cm long x 8 cm high (see Fijgure N.1).

Dimensions in ¢

entimetres

Key

1  container for methylated spirits

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

5 cm3 methylated spirits in a bowl 5 cm in diameter. Locate the bowl in the centre of the base surface.

N.6 Method of ignition

Ignite by flame or spark in the methylated spirits.

N.7 End-of-test condition

The end-of-test condition shall be t = 370 s or all of the specimens have generated an alarm signal, whichever
is the earlier.
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Annex O
(normative)

Long range liquid (methylated spirit) fire (TF6a)

0.1 Fuel

Methylaj#mfﬁrﬂaﬁﬁ%eﬁmwﬂw—wmmﬁe—%m
(methanal).

0.2 Arn

Burn the
dimensio

0.3 Vol

Use 1,51 ¢

0.4 Ign
Ignite by

0.5 En

The end-d
is the ear

fangement

methylated spirit in a container made from 2 mm thick sheet steel, base,sutface, 1 900
s 435 mm x 435 mm x 50 mm high.

ume

f methylated spirit.
ition
flame or spark.

1-of-test condition

f-test condition shall be t = 450 s or all-of the specimens have generated an alarm signal,
ier.

impurity

cm? area,

vhichever
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