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Foreword

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

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all m
electrotechnical standardization.

atters of

The procedures used to develop this document and those intended for its further mainten
described in the ISO/IEC Directives, Part 1. In particular the different approval criteriayneede
d|fferent types of ISO documents should be noted. This document was drafted in accerdance
eglitorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Aftention is drawn to the possibility that some of the elements of this documént may be the §
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. I
a
0

n the ISO list of patent declarations received (see www.iso.org/patents),

=

hy trade name used in this document is information given for the.convenience of users and
¢nstitute an endorsement.

(o)

For an explanation on the voluntary nature of standards,/the meaning of ISO specific te
expressions related to conformity assessment, as wellas information about ISO’s adheren
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the f
URL: www.iso.org/iso/foreword.html.

T

his document was prepared by Technical Comiittee ISO/TC 21, Equipment for fire protectioj
fighting, Subcommittee SC 3, Fire detection andalarm systems.

Allist of all parts in the ISO 7240-series ean be found on the ISO website.

ance are
d for the
with the

ubject of
etails of

y patent rights identified during the development of the document wilk be’in the Introductiogn and/or

does not

rms and
e to the
ollowing

1 and fire
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Introduction

Avideo fire detection system differs from some point-type detectors (e.g. ISO 7240-6, ISO 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 might 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 1mage processor. The elements can be In a single cabinet, or the sensor afn
processdr can be in separate cabinets, interconnected by a transmission path.

The pro

Two typ
detector

Two encl

Three en
or outdo

A fire de
but also
vibratior
the perfd

This doc
detector

bs of detectors are specified to differentiate equipment that sense smoke priflame. A sing
can also sense both smoke and flame.

osure protection ratings are specified for dust and water ingress protéction.

vironmental temperature ranges are specified, for detectors suitable for installation indoo
DI'S.

tection and alarm system is required to function satisfactorily not only in the event of fin
during and after exposure to conditions likely to be<met in practice, including corrosio
, direct impact, indirect shock and electromagnetic interference. Tests are intended to asse
rmance of the video fire detectors under such conditions.

ument is not intended to place any other restrictions on the design and construction of sug

D .

fessor incorporates an alarm and fault signalling interface to connect to a compatible fir
detection control and indicating equipment transmission path.

d
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Fire detection and alarm systems —

Part 29:
Video fire detectors

1 Scope

This document specifies requirements, test methods and performance criteria for videofire ¢
(YFD), which operate in the visible spectrum, for use in fire detection and alarm|systems
ir] and around buildings (see ISO 7240-1). For the testing of other types of VFD\working on
principles, this document can be used only for guidance.

DEtectors developed for the protection of specific risks that incorporate special chara
cluding additional features or enhanced functionality for which this-document does not def
or assessment method) are beyond the scope of this document.

2| Normative references
T

he following documents are referred to in the text in.such a way that some or all of theil

uhdated references, the latest edition of the referenced document (including any amendments]}

Y

40 209, Aluminium and aluminium alloys — Cherhical composition

[

40 2560, Welding consumables — Covered eléctrodes for manual metal arc welding of non-allo)
grain steels — Classification

IEC 60064, Tungsten filament lamps-fer domestic and similar general lighting purposes — Per
rgquirements

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

IHC 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)
[BC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

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

letectors
installed
different

rteristics
ne a test

' content

constitutes requirements of this document. For dated references, only the edition cited applies. For

applies.

and fine

formance

tacts and

IEC 60068-2-75, Environmental testing — Part 2-75 Tests — Test Eh: Hammer tests
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)

[EC 62599-2, Alarm systems — Part 2: Electromagnetic compatibility — Immunity requirements for

components of fire and security alarm systems
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3 Terms and definitions, and abbreviated terms

3.1 Definitions

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

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

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

— IEC

3.1.1
respons
time it t3

Note 1 to

Note 2 tg
detection|

3.1.2
field of ¥
FOV

lectropedia: available at http://www.electropedia.org/
e threshold value

kes the detector to signal an alarm

entry: When tested as specified in 5.1.6.

control and indicating equipment.

iew

image captured by the video fire detector

Note 1 to

3.1.3
field of ¢
FOD
area in
detector

Note 1 to

entry: The FOV can be expressed as an angle or as a width and height, at a specified distance.

letecting

the field of view (3.1.2) in which smoke\'and/or flame can be detected by the video fi
(3.1.5)

entry: The FOD may be determined bdsed on type of fire, distance from fire source and manufactur

specificatjions.

3.14

illuming
light sou
in low an

3.1.5
video fix
VFD
self-cont
detect th

tor

hbient light conditipns

e detector

hined dewice or distributed system in which analysis of video images is performed in order {
e presence of smoke and/or flame within the images being analyzed

entry: The response threshold value can depend on signal processing in the) detector and in fif

fce, internal or external\to the video fire detector (3.1.5), that assists the equipment to operat

re

32 A

EM
FDCIE
FOD

FOV

A Ly 'y
iTvidicu I 1T

electromagnetic compatibility
fire detection control and indicating equipment
field of detecting

field of view
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MIC measuring ionization chamber
[P ingress protection
VFD video fire detector
4 Requirements
4.1 Comnliance
AT \Julllllll“ll\'\'
In) order to comply with this document, the VFD shall meet the following requirements:
a] comply with the requirements of Clause 4, which shall be verified by visual inspgction or
engineering assessment;
b] be tested as specified in Clause 5, meeting the requirements of the tests;
c] be marked in accordance with Clause 6 and be accompanied by the“documentation spgcified in
Clause 7, which shall be verified by visual inspection.
4|2 Fire phenomena
The manufacturer shall declare, in the data presented in Glause 7, a phenomenon of fire in Table 1 to
wthich the VFD is designed to respond.
Table 1 — Fire phenomena types
Type Fire phenomena
A Smoke
B Flame
AB Smoke and Flame
NPTE1 Type AB VFD can detect flaime emitted by test fire for type A VFD, and can also detect smoke from a
type B test fire. Thus type AB VED is NOT required to detect the smoke emitted by test fire for type Albut it can
signal an alarm to all the test fires.
NPTE 2  VFD can have.twe types (i.e. Type A and B) if the flame detection and smoke detection algorithms

4

4

4

wlithin the VFD can be,separately activated/monitored.

3 Immunityto unwanted alarms

3.1 Détectors shall be immune from phenomena that can cause unwanted alarmes.

3:2 ™ Optional tests shall be performed where the manufacturer claims immunity to the phenlomena.

4

.4 Detection range

The manufacturer shall declare the ranges at which the VFD shall detect a fire in the data supplied in
Clause 7.

4

.5 Camera lenses

4.5.1 VFD may use interchangeable or variable focal length lenses.

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

©

ISO 2017 - All rights reserved
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4.6 Camera lens monitoring

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

a

4.6.2 Complete obscuration of the camera lens that inhibits fire detection in the operating FOV shall

cause a fault signal.

4.7 Individual alarm indication

4.7.1 here the VFD does not display an image of the FOV to the user, then each video fire detector

shall be provided with an integral red visual indicator by which the individual detector signals:an alar
can be identified, until the alarm condition is reset. Where other conditions of the detector cdn be visual
indicated, these shall be clearly distinguishable from the alarm indication.

4.7.2 here the indicator is mounted on the camera, the visual indicator shall be visible from
distance fof 6 m in an ambient light intensity up to 500 Ix at an angle of up to:

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

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

4.8 Connection of ancillary devices

The detelctor may provide for connections to ancillary devices(remote indicators, control relays, etc
but open}- or short-circuit failures of these connections shall not prevent the correct operation of t}
detector.

4.9 Mg¢nitoring of detachable cameras

For detaghable cameras, a means shall be provided to detect the disconnection of the camera, in ord
to give alfault signal.

4.10 Connection of more than-gne VFD to the FDCIE transmission path

4.10.1 Where a VFD is desighed to share the transmission path to the FDCIE with other devicefs;
connectipns shall be such that a single transmission fault does not prevent an alarm signal from mor

than one|VFD.

4.10.2 Where more/than one VFD share the transmission path to the FDCIE, connections shall be sug
that one VFD fault'signal does not prevent the alarm signal from any other VFD.

m
ly

a

\E

eI

4.11 Manufacturer’s adjustments

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

special code or tool) or by breaking or removing a seal.
4.12 On-site adjustment of response behaviour

4.12.1 Ifthere is provision for on-site adjustment of the response behaviour of the detector, then:

a) for all of the settings at which the manufacturer claims compliance, the detector shall comply with
the requirements of this document and access to the adjustment means shall be possible only by

the use of a code or special tool or by removing the detector from its base or mounting;

4 © IS0 2017 - All rights reserved
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b) any setting or settings at which the manufacturer does not claim compliance with this document
shall be accessible only by the use of a special code or tool, and it shall be clearly marked on the

detector or in the associated data that if these setting or settings are used, the detector
comply with this document.

does not

4.12.2 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

4{13.1 The manufacturer shall declare, in the data presented in Clause 7, an enclosure pretecti

8]

painst.

Table 2 — Video fire detector enclosure protection

Application (e IEC 60529)
Indoor 30
Outdoor 54
Special nominated by th€ manufacturer

4{13.2 Where the VFD includes more than one subassembly (e.g. a separate sensor and controll
parts of the detector not designed to be installed in theéenvironment to which the rating applies

14 Ambient light operating level

DTE In an installation, the light level range might need to be ensured by artificial illumination or
bcessary.

1

The VFD shall operate over the range 15.1%to 10 000 Ix.
N

n

4|15 Operating temperature

4{15.1 The manufacturer shall declare, in the data presented in Clause 7, the operating tem
specified in Table 3to-which the VFD is designed to operate.

Table 3 — Video fire detector operating environment

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

pn rating

(ife. IP rating in accordance with IEC 60529) from Table 2 to which the VFD is designed to be protected

br), some
need not

shading if

perature

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

4.15.2 Where the VFD includes more than one subassembly (e.g. a separate sensor and c
i.e. a distributed system), some parts of the VFD not designed to be installed in the temperature
the rating applies shall be assessed separately for their intended installation location. In this
manufacturer’s data shall declare the environment suitable for each subassembly.

© IS0 2017 - All rights reserved
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4.16 Software

4.16.1

General

The requirements of 4.16.2 and 4.16.3 shall be met for detectors which rely on software control in order
to fulfil the requirements of this document.

4.16.2
In order
a) the

b) the

datalto cause error in the program operation;

c) the

4.16.3

4.16.3.1| The program necessary to comply with this document and\any preset data, such
manufacfurer’s settings, shall be held in non-volatile memory. Writing €o"areas of memory containiy
this program and data shall be possible only by the use of some special tool or code and shall not k

possible

4.16.3.2| Site-specific data shall be held in memory which will\vetain data for at least two weeks witho

external
loss of p

5 Tests

5.1 Gedneral

5.1.1

5.1.1.1

been alldqwed to stabilize in“the standard atmospheric conditions for testing as specified in IEC 6006
1 as follows.

Temperature; (15to 35) °C

Rel

Air préssure: (86 to 106) kPa

Software design

pus:

NPTV 3 NPNETPN EP P o dot o & £o1l oz S-racirar-arntefa £rsazon
U CIISUT CtIC T CITaoTIrty OT T O teCTOT,tICTOTIO W T g T CUUIT CTITCITCS T

IUL SUILvwdadr T dcoign app
dJoftware shall have a modular structure;

design of the interfaces for manually and automatically generated data shall not permit inval

doftware shall be designed to avoid the occurrence of deadlock of the program|flow.

§torage of programs and data

during normal operation of the detector.

power to the detector, unless provision is made forthe automatic renewal of such data, followir
¢wer, within 1 h of power being restored.

Atmospheric conditions fer:tests

Unless otherwise stated in a test procedure, carry out the testing after the test specimen h

ive humidity: (25to 75) %

LS

18
e

1t
18

LS
B-

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

5.1.2

5.1.2.1

Ambient light level for tests

Unless otherwise stated in a test procedure, carry out the testing as specified.

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=45b1c0c3b6e538a66a990c74e10215a7

ISO/TS 7240-29:2017(E)

5.1.2.2 Ambient light level (15 to 500) Ix.

The ambient light level shall be substantially constant for each environment test where the standard

ambient light level is applied.

5.1.3 Mounting arrangements

Mount the specimen by its normal means of attachment in accordance with the manufacturer’s
instructions. If these instructions describe more than one method of mounting, then choose the method

considered to be most unfavorable for each test.

5/1.4 Operating conditions for tests

5/1.4.1 If a test method requires a specimen to be operational, then connect the specimen ta
stipply and monitoring equipment having the characteristics required by the manufacturer’s d4
the specimen to stabilize prior to commencing the test.

5/1.4.2 Unless otherwise specified in the test method, the supply parameters applied to the 3
shall be set within the manufacturer’s specified range(s) and shall )remain substantially
throughout the tests. The value chosen for each parameter shall nermally be the nominal valy
nlean of the specified range.

then connections shall be made to any necessary ancillaty equipment (e.g. through wiring to a
lihe device for point detectors) to allow a fault signal té:be recognized.

5/1.4.4 The details of the supply and monitoring*equipment and the alarm criteria used shalll
the test report (see 5.28).

—
—

5/1.4.5 Tests shall be conducted with the’'VFD at the default sensitivity unless otherwise spec
tgsts shall be conducted without any masking of the image or field of view.

5(1.5 Tolerances

5/1.5.1 Unless otherwise stated, the tolerances for the environmental test parameters shall bg
irf] the basic reference standards for the test (e.g. the relevant part of IEC 60068).

aftolerance of&*5"% shall be applied.

5/1.6 Provision for tests

suitable
ta. Allow

pecimen
constant
e, or the

5|1.4.3 If a test procedure requires a specimen to be monitored to detect any alarm or faulf signals,

n end-of-

be given

fied. The

as given

5/1.5.2 If a specific tolerance or deviation limit is not specified in a requirement or test procedure, then

5(176.1 The following shall be provided for testing compliance with this document:

a) for a VFD utilizing detachable cameras, a minimum of one controller and a minimum of five

cameras;

b) for a VFD thatincorporates the camera and controller into a single unit, five samples of the VFD;

c) for a VFD where the camera employs interchangeable lenses, a minimum of one sample of each
compatible lens declared by the manufacturer as part of equipment complying with this document;

d) the data specified by Clause 7;

e) multiple VFD specimens, beyond those specified in a) - ¢), utilizing different distances, le
focal lengths may be simultaneously tested at the same test fire.

© IS0 2017 - All rights reserved
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5.1.6.2 The specimens submitted shall be deemed representative of the manufacturer’s normal
production with regard to their construction and calibration. This implies that the mean response
threshold value of the specimens found in the reproducibility test (5.3), should also represent the
production mean, and that the limits specified in the reproducibility test should also be applicable to the
manufacturer’s production.

5.1.7 Measurement of response threshold value

5.1.7.1 General

5.1.7.1.1 Mount the specimen in accordance with 5.1.3 in the fire test room in the designated ‘ar¢a
(see Annkx A) in accordance with the manufacturer’s instructions.

5.1.7.1.2 Connect each specimen to its supply and monitoring equipment, as specifiedyin 5.1.4, and
allow it tp stabilize in its quiescent condition before the start of each test.

5.1.7.1.3 Detectors which dynamically modify their sensitivity in response -to varying ambient
conditioms may require special reset procedures and/or stabilization tithes. In such cases, the
manufacfurer shall provide data to ensure that the state of the detectors-at the start of each test [is
represenftative of the normal quiescent state.

5.1.7.1.4 Subject the specimen to either of the tests specified in;5.)1.7.2 or 5.1.7.3. The choice of tept
shall be mominated by the manufacturer.

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

5.1.7.1.§ Where interchangeable lenses are used thetmanufacturer shall specify the appropriate lens
for the tgst distance.

5.1.7.1.4 Monitor the specimen during the eonditioning period to detect alarm and fault signals.

5.1.7.1.7 Record the test conditions at the moment the specimen gives an alarm. Record the time |it
takes thg VFD to signal alarm from the\commencement of the test fire. This shall be taken as the responge
thresholdl value.

NOTE This might need to allow for the test fire to become established while the sensor is masked e.g. byja
mirror lopking away from the'tést fire. The time then start from when the mirror is removed.

5.1.7.2 | Small scaletest fire

Subject the specimeén to a small-scale sensitivity test fire specified by the manufacturer and agreed Qjy
the test house;-The specification shall include fuel type, size, and distance or other applicable stimulus.

5.1.7.3 LReecordedfirevideo

5.1.7.3.1 Mount a video camera adjacent to the specimen. The camera and its adjustments can be
specified by the manufacturer. The adjustments shall be the same for all tests and test fires.

5.1.7.3.1.1 Video camera minimum specifications
a) Resolution shall be equal to or greater than the specimen under test.
b) The video camera shall have the same aspect ratio as the specimen under test.

c¢) Some VSD’s require specific camera settings (Exposure, Gain control, WDR). Camera settings of
recording camera should be as required by manufacturer.
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NOTE The manufacturer might need details of the camera used or can supply a camera, to enable detector

settings to be adjusted to respond to a video image of the fire.
5.1.7.3.1.2 Record the test specified in 5.1.6.2 using a high quality video recorder.

5.1.7.3.1.3 For subsequent required tests, play back the recorded video through a high qual

ity video

display, with the video image in the specimen FOV. The monitor and its adjustments can be specified by
the manufacturer. The adjustments shall be the same for all tests and test fires. The manufacturer can
define the illumination conditions of the room in which the display and camera are mounted during the

playbackof theTetorded videos:
5/1.7.3.2 Minimum specifications for video display.
5/1.7.3.2.1 Resolution shall be equal to or greater than the specimen under test.

5/1.7.3.2.2 Minimum 450 NIT combined with minimum 4 000:1 (fixed) contrast, not dynamic

9]}

1.7.3.2.3 Video display shall be equipped with anti-glare layer to eliminate reflections.

DTE For the tests with the recorded video the display monitorand sample under test is to b
using completely isolated from influences of environmental light,

5z

9]}

1.8 Test schedule

Test the specimens in accordance with the test schedule in Table 4. After the reproducibij

contrast.

e in dark

lity test,

npimber the specimens in the order of their response‘threshold time (i.e. those with the lowest fesponse
threshold time is numbered 1).

Table'4 — Test schedule
Test Subclause Specimen No.(s)
Repeatability 5.2 One chosen arbitrarily
Reproducibility 5.3 All specimens
Detector lens monitoring 5.4 1
Detector lens blocking 55 1
Detector lens focus faulta 5.6 1
Hire sensitivity 5.7 All specimens
Ambient light (Indoor) 5.8 1
Ambient light{outdoor) 5.9 1
Non-uniferm illumination 510 2
light'saurce immunity 511 3
Arcwelding — Optional 5.12 4
Variation in supply parameters 5.13 2
Dry heat (operational) 5.14 3
Dry heat (operational) — Optional b 5.15 3
Cold (operational) 5.16 4
Cold (operational) — Optional ¢ 5.17 4
Damp heat, steady state (operational) 5.18 5
a  Onlyrequired 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.
© IS0 2017 - All rights reserved 9
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Table 4 (continued)
Test Subclause Specimen No.(s)
Damp heat, steady state (endurance) 5.19 1
Protection against ingress of foreign bodies ¢ 5.20 1
Sulfur dioxide (SO32) corrosion (endurance) 5.21 2
Shock (operational) 5.22 3
Impact camera (operational) 5.23 4
Impact certreHers{operationaly 524 +
Vibratioy, sinusoidal (operational) 5.25 5
Vibration, sinusoidal (endurance) 5.26 1
Electromjagnetic compatibility (EMC) immunity (operational) 5.27 5

a  Only required for detectors with a field-adjustable variable focus lens.

b This fest may be conducted in lieu of the dry heat test specified in 5.14.

¢ This §est 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.
5.2 Redpeatability

5.2.1 (bject of test

To demohstrate that the detector has stable behavior with'respect to its sensitivity, even after a numb
of alarm|conditions.

5.2.2 Test procedure
5.2.2.1 | Measure the response thresholdvalue of the specimen to be tested six times as specified in 5.1,
5.2.2.2 | Designate the maximum response threshold value as tyax, the minimum value as tyin.

5.2.3 Requirements

The ratiq of the respongse threshold values tmyax : tmin shall not be greater than 1,6.

PT

N

et & SENSItivity O g detector d0es not vary urduly fToIm SPecCimen to SPecin

and to establish response threshold value data for comparison with the response threshold values

measured after the environmental tests.
5.3.2 Test procedure

5.3.2.1 Measure the response threshold value of each specimen as specified in 5.1.7.

5.3.2.2 Calculate the mean of these response threshold values, which shall be designated t,
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5.3.2.3 Designate the maximum response threshold value as tyax, the minimum response threshold
value as tmin.

5.3.3 Requirements

The ratio of the response tklreshold values tmax : E shall not be greater than 1,33, and the ratio of the
response threshold values t : tyin shall not be greater than 1,5.

5.4 Detectorlens mnnitnring

9]}

4.1 Object of test

Tp demonstrate the ability of the detector to enter a fault state when contaminants’on’the sensing lens
r¢duce the response threshold value of the detector.

Tp demonstrate the detector is still able to detect before that point of going ifito'fault signal.

5/4.2 Test procedure

U1

4.2.1 Mount the specimen to be tested as specified in 5.1.3 and‘connect to the supply and m¢nitoring
quipment specified in 5.1.4.

(9%

5/4.2.2 Place a variable attenuation filter as specified by Annex S in front of the camera lens $uch that
the lens FOV is completely covered. The attenuation filtepshall not distort or pixelate the image

5/4.2.3 Place the attenuation filter for maximum'attenuation of the FOV, density 100 and verify that the
pecimen releases a fault condition within 300-s:

%)

5/4.2.4 Remove the attenuation filter and allow the specimen to return to the quiescent condiftion.

U1

4.2.5 Place the attenuation filteryof density 10 for minimum 300 s and check if the specimer releases
fault condition.

o)

5/4.2.6 Ifthe specimendoesSn’t release a fault condition, remove the current filter and replace it directly
ahd smoothly with thedensity filter 10 steps higher, without letting the specimen return to quiescent
condition. Leave the filfer 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 Dgayr at which the
specimen reledses a fault signal.

NPTE For Draylt, all density values within the range 10 -100 % density are acceptable.

5|4:2,7 Remove the density filter Dy and replace it by the density filter Dgyyc - 10 being the last
density Tilter which doesn't create a fault signal. Allow the specimen to return to the quiescent condition.

5.4.2.8 Conduct the sensitivity test as specified in 5.1.6.

5.4.2.9 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as tyax and the lesser as tmin.

5.4.3 Requirements

5.4.3.1 The specimen shall release a fault signal within 300 s when tested in accordance with 5.4.2.3. If
the specimen doesn’t raise a fault condition, but it does raise a fault condition in accordance with 5.5.3.1,
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then the filter is not opaque enough and a higher quality print of all filters should be used, until a fault
condition is reached. All filters used in all tests under 5.4.2 should be printed with this latest high quality
print causing a fault signal at density 100.

5.4.3.2 The ratio of the response threshold values tpax : tmin Shall not be greater than 1,6.
5.5 Detector lens blocking

5.5.1 bject of test

To demofpstrate that the VFD is able to detect complete blockage of its FOV.
5.5.2 Test procedure

5.5.2.1 | Mount the specimen as specified in 5.1.3 and connect to the supply and monitoring equipment
specified in 5.1.4.

5.5.2.2 | Configure the specimen and the monitoring equipment such_gthat the alarm signal s
non-latcling.

5.5.2.3 | Monitor the specimen for alarm and fault signals.

5.5.2.4 | Place a white surface 10 cm from the VFD lens to blockthe entire FOV.
5.5.2.5 | Maintain the blockage for 300 s.

5.5.2.6 | Remove the blockage and allow the VFD toreset and stabilize.

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

5.5.2.9 | Remove the blockage and-.allow the VFD to reset and stabilize.

5.5.3 Requirements

5.5.3.1 | A fault signabshall be given during 5.5.2.5 and 5.5.2.8.

5.5.3.2 | No alarmrsignal shall be given.

5.6 Datector lens focus fault — Optional

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

5.6.2.1 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.
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5.6.2.2 Slowly defocus the camera lens until a fault signal is released. Record the setting. Where a fault
signal is not released, even when the camera lens is fully defocused, 5.6.2.6 shall be conducted at the
extreme of the focus adjustment range.

NOTE The rate of change in the focus should be slower than any automatic compensation that might be
occurring within the specimen.

5.6.2.3 Restore the lens focus and allow the specimen to return to the quiescent condition.

5£")A Cl AP PN'Y £l VDNV ] 4 N VIV S 5 1N 43 | A 3 il 1o ]
\° YTl 4 OTOWIy UCTOCUS TTIC VT D ICTIS O a ponTt JuS T pPTITUT tU tOIC STCTtTs U0 tarCU T J- U Z 52

5/6.2.5 Measure the response threshold value of the specimen as specified in 5.1.7.

5/6.2.6 Designate the greater of the response threshold value measured in this test @nd that measured
fdr the same specimen in the reproducibility test as tyax and the lesser as tmin.

5/6.3 Requirements

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

5|7 Fire sensitivity

9]

7.1 Object of test

—3

b demonstrate the ability that the detector has adequdte sensitivity to a broad spectrum of fjre types
b required for application in fire detection systems:for buildings.

o8]

5/7.2 Test procedure

5/7.2.1 Mount the specimen as specified in 5.1.3 and connect to the supply and monitoring equipment
pecified in 5.1.4.

%)

NPTE1 Detectors which dynamically modify their sensitivity in response to varying ambient donditions
cquld require special reset proeedures and/or stabilization times. The manufacturer’s guidance can pe sought
in such cases to ensure that-the state of the detectors at the start of each test is representative of their normal
qliescent state.

NPTE 2  In the interésts of economy, the manufacturer can supply sufficient samples to allow simpltaneous
agsessment of VFD.and lens.

5/7.2.2 Fortype A VFD, where the declared range is < 9 m, subject the specimens to test fires TF2, TF3,
TF4, TF5and TF8 specified in Annexes B to F in the fire test room specified in Annex A.

5|7:2,3 For type A VFD, where the declared range is > 9 m, subject the specimens to test fires TH2c, TF3c,

TF4a TF5tamd TF8aspetified imAmmexes G to Kima fire test roonrat feast as tongas thredectared range.

5.7.2.4 For type B VFD, where the declared range is < 9 m, subject the specimens to test fires TF1, TF4
and TF6 specified in Annexes L and M in the fire test room specified in Annex A.

5.7.2.5 For type B VFD, where the declared range is > 9 m, subject the specimens to test fires TF1a, TF4
and TF6a specified in Annexes N, O and P in a fire test room at least as long as the declared range.
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5.7.2.6 Fortype AB VFD all test fire for type A and B for the appropriate declared range shall be applied.

5.7.2.6.1 For type AB VFD where the declared range is < 9 m, subject the specimens to test fires TF1,
TF2, TF3, TF4, TF5, TF6 and TF8 specified in Annexes B to E, L, and M in the fire test room specified in
Annex A.

5.7.2.6.2 For type AB VFD where the declared range is > 9 m, subject the specimens to test fires TF1a,
TF2c, TF3c, TF4a, TF5c, TF6a, TF8a specified in Annexes G to K, N, O, and P in a fire test room at least as
long as the declared range

5.7.2.7 |For test fire TF2, TF2c, TF3 and TF3c the fire background shall be white. If required-by- the
manufacfurer, contrast marks can be added to the white background to facilitate correct operationof the
detector under test. If such marks are required then the detector instruction shall include a réquirement
that backgrounds shall include equivalent and sufficient contrast features in the field of wiew to ensute
correct operation.

5.7.2.8 |For test fires TF1, TF1la, TF4, TF4a, TF5, TF5c, TF8 and TF8a the firebackground shall he
black. If fequired by the manufacturer, contrast marks can be added to the blagk'background to facilitate
correct dperation of the detector under test. If such marks are required thenthe detector instructign
shall include a requirement that backgrounds shall include equivalent and sufficient contrast features jn
the field pf view to ensure correct operation.

5.7.2.9 | Acceptable contrast marks are of a size occupying net more than 5% of the area of the
backgroynd.

5.7.2.10| Conduct tests TF1, TF2, TF3, TF4, TF5, TF6, and.TF8 at the minimum distance specified by the
manufacfurer.

5.7.2.11| Conduct tests TF1a, TF2c, TF3c, TF4a, TFF5c, TF6a, and TF8a at the maximum distance specifigd
by the mpnufacturer.

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

NOTE It should be possible to) mount multiple specimens in minimum and maximum distance pgr
lens speciified by the manufactirer to conduct only one test for each specified test fire for all camera/lens
combinatjons specified by thetmanufacturer.

5.7.2.13| For VFD thatuse a variable focal length camera lenses, conduct the test fires at the maximurp,
middle ahd minimuin-focal lengths.

NOTE 1 | Itisgossible to mount multiple specimens in minimum and maximum distance per lens specified ly
the manufacturer to conduct only one test for each specified test fire for all camera/lens combinations specifig¢d
by the manufacturer.

NOTE 2  The tests specified in 5.7.2.10 and 5.7.2.11 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.

5.7.2.14 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.
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5.7.2.15 In order for test fires TF1a, TF2c, TF3c, TF4a, TF5¢, 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 particularly important for the test fires which produce low thermal lift for the smoke
(e.g. TF2 and TF3). Therefore, the difference between the temperature near the floor and the
ceiling should be < 2 °C, and local heat sources that can cause convection currents (e.g. lights and
heaters) should be avoided. If it is necessary for people to be in the room at the beginning of a
test fire, they should leave as soon as possible, taking care to produce the minimum disturbance
to the air.

5|7.2.16 Before each test fire, ventilate the room with clean air until it is free from smoke, sq that the
nditions given below can be obtained.

(@)

5/7.2.17 Switch off the ventilation system and close all doors, windows and other.openings. Then allow
the air in the room to stabilize and the following conditions to be obtained before/the test is stafted.

Air movement: negligible
Smoke density (ionization): y < 0,05

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

5/7.2.18 Monitor the specimen during the conditioning périod to detect alarm and fault signals.

U1

7.2.19 During each test fire, record the fire parameters in Table 5 as a function of time from|the start
[ the test. Record each 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 (optical) m dB/m
Time t seconds (s)

5/7.2.20 The alarm.signal given by the supply and monitoring equipment shall be taken as the indication
that a specimen hasresponded to the test fire.

5/7.2.21 Regord the time of response (alarm signal) of each specimen, along with AT, y, and m,, fire
pprameters7at the moment of response. A response of the specimen after the end of test condition is
gnored:

—e

5.7:3— Requirements
5.7.3.1 No fault signals shall be given.

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

5.8 Ambient light (indoor)

NOTE Due to technical limitations, the test is separated into an indoor test performed in the fire test room
with bright illumination and an outdoor test to archive the necessary maximum illumination level.
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5.8.1 Object of test

To demonstrate the ability of the detector to operate in minimum and maximum ambient light
conditions.

5.8.2 Test procedure

5.8.2.1 Mountthe 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 section 5.1.7.2.

5.8.2.2 | Adjust the ambient light level to a minimum of 2 000 Ix.
5.8.2.3 | Measure the response threshold value of the specimen as specified in 5.1.7 method\5:1.7.2.
5.8.2.4 | Adjust the ambient light level to the minimum absolute light level specified im4<14.

5.8.2.5 | Measure the response threshold value of the specimen as specified in 58.7 method 5.1.7.2.

5.8.2.6 | Designate the greater of the response threshold value measured inthis test and that measurgd
for the sgme specimen in the reproducibility test as tmax and the lesser ag-tmin.

5.8.3 Requirements

5.8.3.1 | No fault signals shall be given.

5.8.3.2 | All response values shall be lower than the maximum value specified by the manufacturer.
5.8.3.3 | The ratio of the response threshold values tmax : tmin Shall not be greater than 1,6.

5.9 Ambient light (outdoor)

NOTE Due to technical limitations_the test is separated into an indoor test performed in the fire test room
with bright illumination and an outdoox test to archive the necessary maximum illumination level.

5.9.1 (bject of test

To demdnstrate the ability of the detector to operate in minimum and maximum ambient light
conditiofs.

5.9.2 Test procedure

5.9.2.1 | Meunt the specimen to be tested in an outdoor location as specified in 5.1.3 and connect it fo
its suppl o . e o . e
5.1.7.2.

5.9.2.2 Perform the test only if the illumination level is at least 20 000 Ix.
5.9.2.3 Measure the response threshold value of the specimen as specified in 5.1.7 method 5.1.7.2.

5.9.2.4 Compare the response threshold values measured in 5.8. and 5.9. and designate the greatest of
all the response threshold value tyax and the lowest as tyjn.
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5.9.3 Requirements
5.9.3.1 No fault signals shall be given.
5.9.3.2 Allresponse values shall be smaller than the maximum value specified by the manufacturer.

5.9.3.3 The ratio of the response threshold values tmax : tmin Shall not be greater than 1,6.

E 10 Naox aznifoes sl o4 o0y
S AV INUIL UIIINIVUIT I TINTUIIIIIIalivil
5/10.1 Object of test

—3

b demonstrate the ability of the specimen to detect fires when the FOV includes 4 highly illyminated
area that saturates the camera chip while concurrently the rest of the scene is minimally illuml{inated.

The difference between maximum and minimum shall be at least the dynamic range specified|in 4.14.
5/10.2 Test procedure

5/10.2.1 Mount the specimens as specified in 5.1.3 and Anne%x P and connect to the supply and
nlonitoring equipment as specified in 5.1.4.

NPTE Detectors which dynamically modify their sensitivity in response to varying ambient condjtions can
rgquire special reset procedures and/or stabilization times."Fhe manufacturer’s guidance should be [sought in

ch cases to ensure that the state of the detectors at the.start of each test is representative of thefir normal
lIliescent state.

a n

5/10.2.2 Subject the specimens to test fires TEZ, then TF5.

5/10.2.3 The test procedure shall be as described in 5.7.2.

91

10.3 Requirements
5/10.3.1 No fault signals siall'be given during the conditioning period.

5/10.3.2 The ratio of the response point values tmax : tmin Shall not be greater than 1,6 of the values
r¢corded for the testspecimens in 5.7 for the same test fires.

5|11 Lightssource immunity

5|11.1v:0bject of test

To demonstrate the immunity of the VFD to artificial light sources.

5.11.2 Test procedure

5.11.2.1 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.

5.11.2.2 Centre the test light sources within the FOV at a distance of 10 m from the specimen.
5.11.2.3 Adjust the specimen to the default sensitivity.

5.11.2.4 Do not manually mask the FOV.
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5.11.2.5 Adjust the ambient light to 250 Ix +/- 20 % and colour temperature of 5 000 K.

5.11.2.6 Conduct the procedures specified in 5.11.3 to 5.11.13.

NOTE Optional tests are only required where the manufacturer claims unwanted alarm immunity.
5.11.2.7 During each test, monitor the specimen for alarm and fault conditions.

5.11.3 Fluorescent light

5.11.3.1| Use fluorescent lights complying with IEC 60081 with a colour temperature of 5 000 K.

5.11.3.2| Equally space four vertically mounted 1,2 m fluorescent tubes on a white (background
measuring 2 m x 2 m.

5.11.3.3| Orientate the lights towards the specimen.

5.11.3.4| Conduct the following procedure:
a) lights on for 10 s;
b) lights off for 10 s;

c) numper of cycles: 20.

5.11.4 Metal halide light

5.11.4.1| Use a metal halide light with a light output.¢£25 000 Ix and a colour temperature of 3 600 K.
5.11.4.2| Mount the light on a white background measuring 2 m x 2 m.

5.11.4.3| Orientate the light towards the specimen.

5.11.4.4| Conduct the following procedure:
a) lightfon for 15 min;

b) lighfoff for 1 min;

c) numbper of cyclesi<3.

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

5.11.5.3 Orientate the light towards the specimen.

5.11.5.4 Conduct the following procedure:
a) lightsonfor 30s;
b) lights off for 30 s;
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c) number of cycles: 5.
5.11.6 LED Beacon
5.11.6.1 Use a 750 Ix LED with a colour temperature of 3 000 K.

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

541.6.3 Orientate the light towards the specimen

5/11.6.4 Conduct the following procedure.
a] lights on for 30 s;
b} lights off for 30 s;

c] number of cycles: 5.

5/11.7 Rotating beacon — Optional

5/11.7.1 Usea 1,5], 1 Hz red coloured rotating beacon.
5/11.7.2 Mount the light on a pole at a height of 2 m.

5/11.7.3 Conduct the following procedure:
a] lighton for 30s;
b] light off for 30 s;

c] number of cycles: 5.

5/11.7.4 Repeat the test using an amber coloured beacon.
5/11.8 Xenon beacon —Qptional

5/11.8.1 Usea 1,5 ]9 Hz red coloured xenon beacon.
5/11.8.2 Mountthe light on a pole at a height of 2 m.

5/11.8.3-C€onduct the following procedure:

a] clight on for 30 s;

A

b) light off for 30 s;

c) number of cycles: 5.
5.11.8.4 Repeat the test using an amber coloured beacon.
5.11.9 High pressure sodium light — Optional

5.11.9.1 Use a high pressure sodium light with an illuminance of 45 000 Ix and a colour temperature of
2100 K.
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5.11.9.2 Mount the light on a white background measuring 2 m x 2 m.
5.11.9.3 Orientate the light towards the specimen.

5.11.9.4 Conduct the following procedure:
a) light on for 15 min;
b) light off for 1 min;

c) number of cycles: 3.

5.11.10l.ow pressure sodium light — Optional

5.11.10.1 Use a low pressure sodium light with a light output of 8000 Ix and a coleur temperatufe
of 1 800 K.
5.11.10.2 Mount the light on a white background measuring 2 m x 2 m.

5.11.10.8 Orientate the light towards the specimen.

5.11.10.44 Conduct the following procedure:

a) lightfon for 15 min;
b) light|off for 1 min;

c) numbper of cycles: 3.
5.11.11Incandescent light — Optional

5.11.11.1 Use a 100 W pear-shaped-inicandescent light with a clear glass envelope conforming to
IEC 60044.

5.11.11.p2 Mount the light on a white background measuring 2 m x 2 m.

5.11.11.8 Orientate thelight towards the specimen.

5.11.11. Conduct the following procedure:
a) lightls on for.30)s;
b) lightfs off for 30 s;

c) numberefeyeles5-

5.11.12HID xenon light — Optional
5.11.12.1 Use a HID xenon light with a light output of 32 000 1x and a colour temperature of 6 000 K.
5.11.12.2 Mount the light on a white background measuring 2 m x 2 m.

5.11.12.3 Orientate the light towards the specimen.
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5.11.12.4 Conduct the following procedure:
a) lightson for 30 s;
b) lights off for 30 s;

c) number of cycles: 5.

5.11.13Laser light — Optional

5{11.13.1 Use a laser light with a light output of 5 mW at 600 nm to 700 nm wavelength
5/11.13.2 Mount the light on a white background measuring 2 m x 2 m.
5/11.13.3 Orientate the light towards the specimen.

5/11.13.4 Conduct the following procedure:

W
A

b) lights off for 30 s;

lights on for 30 s;

c] number of cycles: 5.

91

11.13.5 Requirements

Njo alarm or fault signals shall be given.
5|12 Arc welding — Optional

5/12.1 Object of test

Tp demonstrate the immunity of the\detector to arc welding.

5/12.2 Test apparatus
Uke the following test appatratus:
arc welder settean output of 200 A;

b] welding reds/5,0 mm diameter, Type 7014, 7013 or 6012, in accordance with ISO 2560.

5/12.3 Test procedure

5/12:3.1 Adjust the specimen to the maximum sensitivity.

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

5.12.3.3 Allow the specimen to stabilize in its quiescent condition.
5.12.3.4 Ensure the ambient illumination shall not exceed 250 Ix.

5.12.3.5 Ensure that the person conducting the test does not block the FOV.
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5.12.3.6 Conduct the welding within the FOV of the VFD at a minimum distance specified by the
manufacturer, and in any event, no further than the maximum detection distance.

5.12.3.7 Continue welding for the lesser of 30 s or until a single rod is consumed.
5.12.3.8 Monitor the specimen to detect any fault or alarm signals.

5.12.4 Requirements

No alarn or fault signals shall be given.
5.13 Vafriation in supply parameters

5.13.1 (bject of test

o
<

To demo;:strate the ability that, within the specified range(s) of the supply parameters (e.g. voltagg
the sensitivity of the detector is not unduly dependent on those parameters.

5.13.2 Test procedure

Measure|the response threshold value as specified in 5.1.7 at the uppef.and lower limits of the supply
parametpr (e.g. voltage) range(s) specified by the manufacturer.

detector. |For other types of detectors (e.g. analogue addressablé), signal levels and timing might need to
considerdd. If necessary, the manufacturer might be requested tgprovide suitable supply equipment to allow t
supply parameters to be changed as required.

NOTE For some detectors, the only relevant supply parameter might be the DC voltage applied to tEe

5.13.3 Final measurements

Designate the maximum response threshold value as tyax, the minimum value as tpyjn.
5.13.4 Requirements

5.13.4.1| No fault signals shall be given during the conditioning period.

5.13.4.2| The ratio of the respense threshold values tyax : tmin Shall not be greater than 1,6.
5.14 Dny heat (operational)

5.14.1 (bject oftest

To demopstrate the ability of the detector to function correctly at high ambient temperatures whigh
can occuf for short periods in indoor service environments.

5.14.2 Test procedure

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.
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5.14.2.2 State of specimen during conditioning

Mount the specimen to be tested as specified in 5.1.2 in an environmental chamber and connect it to its
supply and monitoring equipment as specified in 5.1.3. A window in the environmental chamber will be
required to enable the specimen to sense the fire.

5.14.2.3 Conditioning

Apply the following conditioning.

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

(55 +3)°C.
Duration: Maintain this temperature for 2 h.
NPTE Test Bb specifies rates of change of temperature of < 1 K/min for the tramsitions to and|from the

(@)

nditioning temperature.

9]}

14.2.4 Measurements during conditioning

=

onitor the specimen during the conditioning period to detect any.alarm or fault signals.
5/14.2.5 Final measurements
5/14.2.5.1 Measure the response threshold value as specified in 5.1.7, but at a temperature of (55 + 3) °C.

5/14.2.5.2 Designate the greater of the response threshold value measured in this test and that mheasured
fdr the same specimen in the reproducibility testas tmax and the lesser as tmin.

U1

14.3 Requirements

5/14.3.1 No alarm or fault signals-shall be given during the period that the temperature is ifcreasing
tq the conditioning temperature or_during the conditioning period until the response threshold value is
nmleasured, at which time the alarm signal shall be released.

5/14.3.2 The ratio of the'response threshold values tpnax : tmin Shall not be greater than 1,6.
5(15 Dry heat (eperational) — Optional

5/15.1 Object of test

Tp demonstrate the ability of the detector with a declared maximum operating temperature of 70 °C to
fynction correctly at high ambient temperatures which can occur for short periods in outdooyr service
enviponments.

5.15.2 Test procedure

5.15.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-2, Test Bb, and in 5.15.2.2
to 5.15.2.5.
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5.15.2.2 State of specimen during conditioning

Mount the specimen to be tested as specified in 5.1.2 in an environmental chamber and connect it to its
supply and monitoring equipment as specified in 5.1.3. A window in the environmental chamber will be
required to enable the specimen to sense the fire.

5.15.2.3 Conditioning

Apply the following conditioning.

—
]

Tempgrature outdoor 1:  Starting at an initial air temperature of (23 * 5) °C, increase the air ten
perature to (70 = 3) °C.

Tempeprature outdoor 2:  Starting at an initial air temperature of (23 + 5) °C, increasethe air temn
perature to (55 * 3) °C.

Duratjion: 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
conditionfing temperature.

5.15.2.4| Measurements during conditioning

Monitor fhe specimen during the conditioning period to detect anyalarm or fault signals.
5.15.2.5| Final measurements
5.15.2.5]1 Measure the response threshold value as specified in 5.1.6, but at a temperature of (70 + 3) °C.

5.15.2.5]2 Designate the greater of the response threshold value measured in this test and that measurgd
for the sgme specimen in the reproducibility test@s tyax and the lesser as tmin.

5.15.3 Requirements

5.15.3.1| No alarm or fault signals-shall be given during the period that the temperature is increasing
to the copditioning temperatureor-during the conditioning period until the response threshold value |is
measurefl, at which time the alarm signal shall be released.

5.15.3.2| The ratio of the'résponse threshold values tpax: tmin shall not be greater than 1,6.
5.16 Cold (operational)

5.16.1 (bjéct of test

To demofrstratetheabitity of thedetector tofunctiom correctly at fowambient temperatures wiritirtdn
occur for short periods in indoor service environments.

5.16.2 Test procedure

5.16.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-1, Test Ab, and in 5.16.2.2
to 5.16.2.5.
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5.16.2.2 State of specimen during conditioning

Mount the specimen in an environmental chamber as specified in 5.1.3 and connect it to supply and
monitoring equipment as specified in 5.1.4. A window in the environmental chamber will be required
to enable the specimen to sense the fire.

5.16.2.3 Conditioning

Apply the following conditioning.

Temperature: (=10 + 3) °C

Duration: 16 h

=z

DTE Test Ab specifies rates of change of temperature of < 1 K/min for the transitions to and|from the
nditioning temperature.

a

91

16.2.4 Measurements during conditioning

=

onitor the specimen during the conditioning period to detect any aldrm or fault signals.
5{16.2.5 Final measurements

5/16.2.5.1 Measure the response threshold value as speeified in 5.1.7, but at a temperature of
(1410 £ 3) °C.

5/16.2.5.2 Designate the greater of the response threshold value measured in this test and that mheasured
fdr the same specimen in the reproducibility test\as tmax, and the lesser as tyin.

U1

16.3 Requirements

5/16.3.1 No alarm or fault signals shall be given during the transition to or the period at the confitioning
tdmperature.

5/16.3.2 The ratio of the response threshold values tmax: tmin shall not be greater than 1,6.
5|17 Cold (operational) — Optional

5/17.1 Object,oftest

Tp demonstrate the ability of the detector with a declared minimum operating temperature ¢f =40 °C
tq function correctly at low ambient temperatures which can occur for short periods in outdodr service
environments.

5.17.2 Test procedure

5.17.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-1, Test Ab, and in 5.17.2.2
to 5.17.2.5.

5.17.2.2 State of specimen during conditioning

Mount the specimen in an environmental chamber as specified in 5.1.3 and connect it to supply and
monitoring equipment as specified in 5.1.4. A window in the environmental chamber will be required
to enable the specimen to sense the fire.
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Conditioning

Apply the following conditioning.

Temperature indoor and outdoor 1: (=10 + 3) °C

Temperature outdoor 2: (-40 £ 3)°C
Duration: 16 h
NOTE

condition|

5.17.2.4

Monitor
5.17.2.5

5.17.2.5
(-40 + 3]

5.17.2.5
for the s4

5.17.3 Requirements

5.17.3.1
temperaf

5.17.3.2

5.18 D4

5.18.1 (

To demonstrate the ability-of-the detector to function correctly at high relative humidity (witho

condensj

5.18.2

5.18.2.1

ng temperature.

Measurements during conditioning

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

1 Measure the response threshold value as specified in 5.1.7,'but at a temperature
°C.

2 Designate the greater of the response threshold value meastred in this test and that measurs
me specimen in the reproducibility test as tmax, and the l€ssér as tyin.

No alarm or fault signals shall be given duringthe transition to or the period at the conditioniy
ure.

The ratio of the response threshold values tyax: tmin shall not be greater than 1,6.
mp heat, steady-state (operational)

Dbject of test

ition), which can-gectr for short periods in the anticipated service environment.
[est proceduté

Reference

d

18

1t

Use the

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

5.18.2.2 to 5.18.2.5.

5.18.2.2

State of the specimen during conditioning

Mount the specimen in an environmental chamber as specified in 5.1.3 and connect it to supply and

monitori

5.18.2.3

ng equipment as specified in 5.1.4.

Conditioning

Apply the following conditioning.

26
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Temperature: (40 +2)°C
Relative humidity: (93 +3) %

Duration: 4d

5.18.2.4 Measurements during conditioning

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

5{18.2.5 Final measurements

5/18.2.5.1 After a recovery period of at least 1 h at the standard laboratory conditions, me3
r¢sponse threshold value as specified in 5.1.7.

5/18.2.5.2 Designate the greater of the response threshold value measured inthis'test and thatn
fdr the same specimen in the reproducibility test as tyax and the lesser as tyin.

U1

18.3 Requirements
5/18.3.1 No alarm or fault signals shall be given during the conditioning.

5/18.3.2 The ratio of the response threshold values tmax: timin shall not be greater than 1,6.

5|19 Damp heat, steady-state (endurance)

U1

19.1 Object of test

Tp demonstrate the ability of the detectef.to withstand the long-term effects of humidity in th
environment (e.g. changes in electrical-properties of materials, chemical reactions involving 1
galvanic corrosion).

5/19.2 Test procedure

5(19.2.1 Reference

Uke the test apparatus and perform the procedure as specified in IEC 60068-2-78, Test Ca
5{19.2.2 to 5.19.Z2°5:

5/19.2.2 State of the specimen during conditioning

Mount ‘the specimen in an environmental chamber as specified in 5.1.3. Do not supply it wit
dpifing the conditioning.

isure the

heasured

e service
noisture,

b, and in

h power

5.19.2.3 Conditioning

Apply the following conditioning.

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

Duration: 21d
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5.19.2.4 Measurements during conditioning

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

5.19.2.5.1 After arecovery period of atleast 1 h in standard laboratory conditions, measure the response
threshold value as specified in 5.1.7.

5.19.2.5]2 Designate the greater of the response threshold value measured in this test and that measure¢d
for the sgme specimen in the reproducibility test as tnax, and the lesser as tymin.

5.19.3 Requirements

5.19.3.1| No fault signal attributable to the endurance conditioning shall be given on regehnection of the
specimerp.

5.19.3.2| The ratio of the response threshold values tmax: tmin shall not be greater than 1,6.
5.20 Prptection against ingress of foreign bodies

5.20.1 (bject of test

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

5.20.2 Enclosure of the VFD

The enclpsure of the specimen or relevant subassemblies of the specimen, designed to be installed |n
the operpting environment, shall be taken as.comprising any parts of the outer physical envelope pf
the specimen which prevents or restricts:a€cess of solid foreign objects to the sensor(s), electronjic
assembly(ies) and wiring terminals.

NOTE Ingress of liquid inside the-enclosure is possible, but should not adversely affect the operation of the
specimen|

5.20.3 Test procedure

5.20.3.1| Reference

The test ppparatas,and test procedure shall be as described in IEC 60529 and in 5.20.3.2 to 5.20.3.5.

5.20.3.2| State of the specimen during conditioning

5.20.3.2.1 Mount the specimen, including wiring termination boxes which form part of the VFD, as
specified in 5.1.3 to a rigid fixture, and in accordance with IEC 60529.

5.20.3.2.2 For the test for protection against ingress of water, connect the specimen to its supply and
monitoring equipment as specified in 5.1.4.

5.20.3.2.3 For the test for protection against ingress of solid foreign objects and the test for protection
against access to hazardous parts, do not connect the specimen to its supply and monitoring equipment.
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5.20.3.3 Conditioning

5.20.3.3.1 Apply the test conditions specified in IEC 60529 for the following IP Codes:
a) indoor use (IP30):
1) protection against solid foreign objects (indicated by the first characteristic numeral);
2) protection against water (indicated by the second characteristic numeral);
by —outdooruse {i1P54):

1) protection against solid foreign objects (indicated by the first characteristic numeral)

2) protection against water (indicated by the second characteristic numeral);

3) protection against access to hazardous parts (indicated by the additionalletter).

5{20.3.3.2 Measure the response threshold value as specified in 5.1.7.

9]}

20.3.4 Measurement during conditioning

Monitor the specimen during the conditioning period to detect afy alarm or fault signals.
5|20.3.5 Final measurements
5/20.3.5.1 Examine the specimen for ingress of water.

5/20.3.5.2 Designate the greater of the responséithreshold value measured in this test and that measured
fdr the same specimen in the reproducibilityt€st as tyax, and the lesser as tyin.

U1

20.4 Requirements
5|20.4.1 No alarm or fault signals'shall be given during the conditioning period.

5/20.4.2 The specimen shall’comply with rating [P30 for indoor use or IP54C for outdoor use specified
IEC 60529.

e
—

5/20.4.3 No watershall penetrate the enclosure or, if water has penetrated the enclosure, the §pecimen
lhall incorporate.adequate provision for drainage.

)

5/20.4.4 “The ratio of the response threshold values tynax : tmin Shall not be greater than 1,6.

5(271, Sulfur dioxide (SO2) corrosion (endurance)

5.21.1 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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5.21.2 Test procedure

5.21.2.1 Reference

Use the test apparatus and perform the procedure generally as specified in IEC 60068-2-42, Test Kc, but
carry out the conditioning as specified in 5.21.2.3.

5.21.2.2 State of specimen during conditioning

Mount the
equip it
of terminals to allow the final measurement to be made without making further connections to"the
specimen.

5.21.2.3| Conditioning

Apply the following conditioning.
Tempprature: (25 2)°C
Relatijve humidity: (93+3)%
SOz concentration: (25 £5) pul/l

Duratjion: 21d
5.21.2.4| Final measurements

5.21.2.4)1 Immediately after the conditioning, subject the specimen to a drying period of 16 h at
(40 + 2) 1C, < 50 % RH, followed by a recovery period of at least 1 h at the standard laboratory condition
After thig, measure the response threshold value.as specified in 5.1.7.

2

5.21.2.4]2 Designate the greater of the reSponse threshold value measured in this test and that measurg¢d
for the sgme specimen in the reproducibility test as tyax and the lesser as tmin.

5.21.3 Requirements

5.21.3.1| No fault signal attributable to the endurance conditioning shall be given on reconnection of the
specimet.

5.21.3.2| The ratio-of the response threshold values tyax: tmin shall not be greater than 1,6.

5.22 Sh|ock (operational)

5.22.1 Object of test

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

5.22.2 Test procedure

5.22.2.1 Reference

Use the test apparatus and perform the procedure generally as specified in I[EC 60068-2-27, Test Ea, but
carry out the conditioning as specified in 5.22.2.3.
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22.2.2 State of specimen during conditioning

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

5.

5.

M

q
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5

5

22.2.3 Conditioning
22.2.3.1 For specimens with a mass < 4,75 kg, apply the following conditioning.
Shock pulse type: Half sine
Pulse duration: 6 ms
Peak acceleration: 10 x (100 - 20M) m/s2 (where M is the mass of the specimen in Kil

Number of directions: 6

Pulses per direction: 3
22.2.3.2 Do not test specimens with a mass > 4,75 kg.

22.2.4 Measurements during conditioning

onitor the specimen during the conditioning period and’for a further 2 min to detect any
ult signals.

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

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

r the same specimen in the reprodueibility test as ymax Or mmax, and the lesser as ymin Or Mmiy.

22.3 Requirements

22.3.1 No alarm or fault-signals shall be given during the conditioning period or the addition
22.3.2 The rati6-of the response threshold values tmax: tmin Shall not be greater than 1,6.

23 Impagctcameras (operational)

23.41\Object of test

datactaor

ograms)

alarm or

heasured

bl 2 min.

T\ Aaraonctrata tha taon o ity of +h o $o ool ool s oot e o Sbo o fo o alhs
U UCIIIVUITOLUI datle uIIe lllllllullll.)’ Ul UIIC Ut tueuTiLur LU IIiceIiiaIriicar lllll.lu\'l.\) MIJUAA ITOo OouUurIdcy, vviil

h it can

sustain in the normal shipping, installation, and service environments, and which it can reasonably be
expected to withstand.

5.

5.

23.2 Test procedure

23.2.1 Apparatus

The test apparatus (Annex Q) shall consist of a swinging hammer incorporating a rectangular-section
aluminium alloy head (aluminium alloy Al CuSiMg complying with ISO 209, solution- and precipitation-
treated condition) with the plane-impact face chamfered to an angle of 60° to the horizontal when in

©
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the striking position (i.e. when the hammer shaft is vertical). The hammer head shall be (50 = 2,5) mm

high, (76

5.23.2.2

+ 3,8) mm wide and (80 + 4) mm long at mid-height.

State of specimen during conditioning

Mount the specimen rigidly to the apparatus by its normal mounting means and position it so that it
is struck by the upper half of the impact face when the hammer is in the vertical position (i.e. when
the hammerhead is moving horizontally). Choose the azimuthal direction and the position of impact
relative to the specimen as that most likely to impair the normal functioning of the specimen, excluding

a direct

in 5.1.4.

5.23.2.3
Use the f]
Impac
Hamn

Numb

5.23.2.4

Monitor
fault sig

5.23.2.5
5.23.2.5

5.23.2.5
for the s4

5.23.3 Requirements

5.23.3.1
signal is

5.23.3.2

5.23.3.3

impacton the lens. Connectthe specimen to its cnpply and monitoring equipmentas cppr‘ificd

[amera lenses shall not be impacted.

Conditioning

bllowing test parameters during the conditioning.

t energy: (1,9+0,1)]
her velocity: (1,5+0,13) m/s

er ofimpacts: 1

Measurements during conditioning

the specimen during the conditioning period and for-a further 2 min to detect any alarm ¢r
als.

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

2 Designate the greater of the response threshold value measured in this test and that measurgd
me specimen in the reproducibility test as tmax and the lesser as tpin.

No alarm signal shall be given during the conditioning period or the additional 2 min. If a faylt
biven, the fault shall-reset within 2 min of the conditioning period.

The impact'shall not detach the specimen from its base, or the base from the mounting.

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

5.24 1

nactcontrollers fonerational)
pactc L toperat al

5.24.1 Object of test

The obje

ct 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.
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24.2 Test procedure

24.2.1 General

Use the test apparatus and perform the procedure in accordance with IEC 60068-2-75.

5.

24.2.2 Initial examination

Before conditioning, subject the specimen to the functional test.

5

et
o

U1

—

wn

Ir

91

A
d

The specimen shall be in the quiescent condition.

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

For all such surfaces, apply three blows to any point or points censidered likely to cause dam
mpair the operation of the specimen.

specimen.

Apply the following severity of conditioning

24.2.3 State of the specimen during conditioning

ading equipment (see 5.1.4).

24.2.4 Conditioning

case of doubt, disregard the defect and apply a-further three blows to the same position

Impact energy: 0;5 £ 0,04 ]

Number of impacts per point: 3

24.2.5 Measurements during conditioning

onitor the specimen(during the conditioning periods to detect any changes in functional ¢
\d to ensure that théresults of the three blows do not influence subsequent series.

24.2.6 Finalmieasurements

fter the-Conditioning, subject the specimen to the functional test and inspect it visually for mgq
hmage,both externally and internally.

ount the specimen in accordance with 5.1.3 and connect it to suitable power supplys, monitoring- and

age to or

Chre should be taken to ensure that the results from<a series of three blows do not influence
ibsequent series.

bn a new

pndition,

chanical

BlE Yl dal (o axno i
[ Iy ~xre Lv4

3o cimaroazd ol 1
VTOT AUty ST suTudar, (Upcrativlindary

5.25.1 Object of test

To demonstrate the immunity of the detector to vibration at levels considered appropriate to the normal
service environment.
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5.25.2 Test procedure

5.25.2.1 Reference

Use the test apparatus and perform the procedure as specified in I[EC 60068-2-6, Test Fc, and in 5.25.2.2
to 5.25.2.5.

5.25.2.2 State of specimen during conditioning

5.25.2.2]1 Mount the specimen on a rigid fixture as specified in 5.1.3 and connect it to its supply,and
monitoring equipment as specified in 5.1.4.

5.25.2.2]2 Maintain the test environment at an ambient light level specified by the manufacturer, with
the camdra not pointed at any light source.

5.25.2.2]3 Apply the vibration in each of three mutually perpendicular axes in turn,‘and so that one pf
the threq axes is perpendicular to the normal mounting plane of the specimen.

5.25.2.3| Conditioning
5.25.2.3]1 Apply the following conditioning.

Frequency range: (10 to 150) Hz

Accel¢ration amplitude: 5 m/s2 (approximately 0,5 gnj
NumlMer of axes: 3

Sweep rate: 1 octave/min

Number of sweep cycles: 1 /axis

5.25.2.3]2 The vibration operational and endurance tests may be combined such that the specimen fis
subjectedl to the operational test conditioning followed by the endurance test conditioning in one axijis
before cijanging to the next axis. Only one final measurement need be made.

5.25.2.3|3 Measure the respense threshold value as specified in 5.1.7.

5.25.2.4| Measurements during conditioning

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

5.25.2.5| Final measurements

5.25.2.5.1 Visually inspect the specimen for mechanical damage both internally and externally.

NOTE The final measurements are normally made after the vibration endurance test and should only need
be made here if the operational test is conducted in isolation.

5.25.2.5.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as tyax, and the lesser as tyin.
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5.25.3 Requirements

5.25.3.1 No alarm signal shall be given during the conditioning. If a fault signal is given, the fault shall
reset within 2 min of the conditioning period.

5.25.3.2 No mechanical damage either internally or externally shall result.

5.25.3.3 The ratio of the response threshold values tmax: tmin shall not be greater than 1,6.

5|26 Vibration, sinusoidal (endurance)

9]

26.1 Object of test

Tp demonstrate the ability of the detector to withstand the long-term effects‘of vibration|at levels
appropriate to the shipping, installation, and service environment.

5/26.2 Test procedure

9]

26.2.1 Reference

Uke the test apparatus and perform the procedure as specifiéd in IEC 60068-2-6, Test Fc, and 5.26.2.2
tq 5.26.2.4.

5|26.2.2 State of specimen during conditioning

26.2.2.1 Mount the specimen on a rigid fixtureas specified in 5.1.3, but do not supply it with power
iring conditioning.

. Ul

5|26.2.2.2 Apply the vibration in each of:three mutually perpendicular axes in turn, and so thiat one of
the three axes is perpendicular to themeérmal mounting axis of the specimen.

5|26.2.3 Conditioning
5|26.2.3.1 Apply the following conditioning.

Frequency range: (10 to 150) Hz
Accelerationamplitude: 10 m/s2 (=1,0 gn)
Numbet of axes: 3

Sweeép rate: 1 octave/min

Numbper or sweep Cycles:  ZU/daXxIS

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

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

5.26.2.4.1 Visually inspect the specimen for mechanical damage both internally and externally.
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NOTE The final measurements are normally made after the vibration endurance test and should only need
be made here if the operational test is conducted in isolation.

5.26.2.4.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as tmax, and the lesser as tpin.

5.26.3 Requirements

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

5.26.3.2| No mechanical damage either internally or externally shall result.
5.26.3.3| The ratio of the response threshold values tyax : tmin Shall not be greater than 1,6.
5.27 Electromagnetic compatibility (EMC) immunity (operational)

5.27.1 Object of test

To demohstrate the immunity of the detector to sources of electro-magneti¢ radiation likely to occyr,
albeit inffrequently, in the anticipated service environment.

5.27.2 Test procedure

5.27.2.1| Reference

Use the fest apparatus and the test procedures shall be as described in IEC 62599-2 and in 5.27.2.2 {o
5.27.2.5.

5.27.2.2| State of specimen during conditioning

Mount tHe specimen on a rigid fixture as.specified in 5.1.3 and connect it to its supply and monitoring
equipmept as specified in 5.1.4.

5.27.2.3| Conditioning

Conduct fthe following EMC immunity tests as specified in IEC 62599-2:
a) elecfrostatic discharge;

b) radijted electromagnetic fields;

c) conducted disturbances induced by electromagnetic fields;

d) fastfransient bursts at a repetition rate of 100 kHz;

e) slow high-energy voltage surges.
5.27.2.4 Measurements during conditioning
5.27.2.4.1 Monitor the specimen during the conditioning period to detect any alarm or fault signals.

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

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

5.27.2.5.2 Designate the greater of the response threshold value measured in this test and that measured
for the same specimen in the reproducibility test as tyax, and the lesser as tpin.

5

27.3 Requirements

27.3.1 No alarm or fault signals shall be given during the conditioning period.
27.3.2 The ratio of the response threshold values tmax : tmin Shall not be greater than,6.

28 Testreport
he test report shall contain as a minimum the following information:
identification of the VFD tested;

reference to this document, i.e. ISO 7240-29:2017;

and arithmetic mean values where appropriate;
conditioning period and the conditioning atmosphere;
temperature and the relative humidity in the test room throughout the test;

details of the supply and monitoring equipment and the alarm criteria;
is made, and details of any operations regarded as optional.

Marking

1 Each VFD shall he¢learly marked with the following information:

results of the tests, including the individual response threshold values and the minimum, m

details of any deviation from this-document or from the International Standards to which 1

aximum,

eference

a] areference tolthis document (i.e. [ISO 7240-29:2017);

b] name or.trademark of the manufacturer or supplier;

c] modeldesignation (type or number);

d) -fire phenomenon the VFD is designed to detect (see 4.2);

e) ifanon-replaceable camera lens is used, the manufacturer shall specify the specific range and FOV;
f) if a replaceable camera lens can be used with the VFD, the manufacturer shall specify for each

camera lens combination the specific range, FOV, lens diameter, focal length and f-number;

g) ambient light operation (see 4.14);

h) enclosure protection rating (see 4.13);

operating environment rating (see 4.15);

wiring terminal designations;

k) anindication of proper camera mounting orientation if a factor for performance;
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1) some mark(s) or code(s) (e.g. serial number or batch code) by which the manufacturer can identify,
at least, the date or batch and place of manufacture, and the version number(s) of any software
contained within the detector.

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.

6.3 Wlllere the camera is not integral with the controller, the controller shall be marked with \6{1

items a),

6.4 Where the camera is separate from the controller, technical data should identify |compatibje

compong

6.5 WI)ere any marking on the device uses symbols or abbreviations not in comihon use, these should

be explai

6.6 Th

accessiblle during maintenance.

6.7 Th

7 Dat

7.1 G¢

In order
design h
of rules
the inten

conditions outside the cabinet of FDCIE comply with Class 3k5 of IEC 60721-3-3.

7.2 Sofftware documentation

7.2.1
This doc
documer

a) afur

b), c), h), i), j) and 1).

nts (e.g. cameras and controllers). This information can be marked on the components.

ed in the documents supplied with the device.

e wiring terminal designations shall be visible during installatien“of the detector and shall he

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

A

neral

to assist the process of design inspection, the manufacturer shall inform, in writing, that the
hs been carried out in accordance with a quality management system, that incorporates a s¢t
for the design of all elements of FDCIE, and the components of FDCIE have been selected fgr
ded purpose, and are expected to operate within their specification when the environmentpl

he manufacturef-shall submit documentation which gives an overview of the software desig
imentation shall be in sufficient detail for the design to be inspected for compliance with thiis
t and shallsinelude at least the following:

e

ctionaldescription of the main program flow (e.g. as a flow diagram or structogram), including:

1y

h brief description of the modules and the functions that they perform;

2) the way in which the modules interact;

3) the overall hierarchy of the program;

4) the way in which the software interacts with the hardware of the detector;

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

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

b) adesignation by which the software and its version can be uniquely identified.
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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} —a descriptionof the tasks performed;

3) adescription of the interfaces, including the type of data transfer, the valid datarange and the
checking for valid data;

c] full source code listings, as hard copy or in machine-readable form (e.g. ASCIl;¢ode), including all
global and local variables, constants and labels used, and sufficient commentfor the program flow
to be recognized;

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

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

3 Hardware documentation

7

The manufacturer shall prepare design documentation,which shall include drawings, parts lists, block
dlagrams, circuit diagrams and a functional description to such an extent that compliance with this
dpcument can be checked and that a general assessniént of the mechanical and electrical design is made
ppssible.

4 Installation and user documentation

ith each detector, reference to the;appropriate data sheet shall be given on or with each dete{ctor. The

7

The manufacturer shall prepare instaltation and user documentation. If these data are not|supplied
\

dpta shall comprise at least the following:

a] ageneral description of the equipment, including a list of the optional functions with requjrements
of this document;

b} functions relatingto other parts of ISO 7240, and ancillary functions not required by this dgcument;

c] technical specifications of the inputs and outputs of detector sufficient to permit an asse§sment of
the mechadical, electrical, and software compatibility with other components of the system (e.g. as
described in SO 7240-1), including, where relevant:

1) \vthe power requirements for recommended operation;

7) the maximum and minimum electrical rnfingc foreach inpnf and output;

3) information on the communication parameters employed on each transmission path;
4) recommended cable parameters for each transmission path;

d) camera lens characteristics used with the VFD for nominated distances. Characteristics shall
include focal length FOV and FOD.

If a replaceable camera lens can be used with the VFD the manufacturer shall specify for each
camera lens combination the specific range, FOV, FOD and focal length, rated ambient light level
operating range;
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e) installation information, including

1) considerations to avoid configurations that can impede the correct processing of the signals
from the detector,

2) thesuitability for use in various environments, including a specification of detection sensitivity
over the rated range of ambient light,

3) if VFD is contained in more than one cabinet, how the requirements of 4.13.2 and 4.15.2
can be met;

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

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

h) operfating instructions;
i) maifgtenance information.

NOTE Additional information could be required by organizations certifying that detectors produced by|a
manufactjurer conform to the requirements of this document.
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Annex A
(normative)

Fire test room

A[T—The fite Sensitivity Tests shall be conducted In a rectangular room with a {iat noriZontal ce
the following dimensions:

Length:> 25 m;
Width:= 6 m;
Height:3,8 m to 4,2 m;
Ambient light level:no less than 500 Ix for type A VFD, and no greater\than 15 Ix for type B \
Al2  The fire test room shall be equipped with the following mea$uring instruments:
a] measuring ionization chamber (MIC) (see Annex R);

b] obscuration meter (see Annex R);

c] temperature probe.

Al3  The MIC, the temperature probe and the measuring part of the obscuration meter sh
ldcated as shown in Figures A.1 and A.2.

Al4  The specimens to be tested shall\be located at the relevant distance from the test fire (see
aligned on the axis to the test fire.

Al5 The specimens, the MIGand the mechanical parts of the obscuration meter shall be at least

ldast 35 mm below the ceiling.

ling, and

(FD.

all all be

4.4) and

100 mm

apart, measured to the nearest edges. The centre line of the beam of the obscuration meter shall be at
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Dimensions in metres

>25

Key
1 measuring instruments

2 positign of test fire

3 specinien location area (distance from test fire and height fronffloor)
4 positign of background

Figure A.1 — Plan view of fire test room and position of specimens and monitoring instruments

Dimensions in metres

0,15

Key

1 measuring instruments

Figure A.2 — Mounting position for instruments

42 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=45b1c0c3b6e538a66a990c74e10215a7

ISO/TS 7240-29:2017(E)

Annex B
(normative)

Smouldering (pyrolysis) wood fire (TF2)

.1 Fuel

Approximately 10 dried beechwood sticks, each stick having dimensions of 75 mm x 25mm x R0 mm.

.2 Conditioning

Dy the sticks in a heating oven so the moisture content is approximately 5-%:

B.3 Preparation

Iflnecessary, transport the sticks from the oven in a closed plastic bag, and open the bag jusf
lgying out the sticks in the test arrangement.

B.4 Hotplate

B{4.1 The hotplate shall have a 220 mm diameter grooved surface with eight concentric grod
aldistance of 3 mm between grooves. Each grgeve shall be 2 mm deep and 5 mm wide, with {
groove 4 mm from the edge. The hotplate shall have a rating of approximately 2 kW.

unted from the edge of the hotplate; and secured to provide a good thermal contact.

.5 Arrangement

The sticks shall be arranged radially on the grooved hotplate surface, with the 20-mm side if
ith the surface suchrthat the temperature probe lies between the sticks and is not covered, 4

Figure B.1.

.6 Heating rate

The hotplate shall be powered such that its temperature rises from ambient to 600 °C in apprg

prior to

ves with
he outer

Bl4.2 The temperature of the hot plate shall be measured by a sensor attached to the fifth groove,

1 contact
s shown

ximately

1]l min, and is maintained for the duration of the test.

B.7 Test validity criteria

No flaming shall occur before the end-of-test condition has been reached. The development o

f 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 mg = 2 dB/m.
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Figure B.1 — Arrangement of sticks on hotplate

Key

1 grooyed hotplate

2 temperature sensor
3 wooden sticks

Key

Y m-value

X  y-value

44

Figure B.2 — Limits for m against y, Fire TF2
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dBfm
2,0 4

0.035 -~

130 400 s70 240

Kpy
1| m-value
2| t-value

Figure B.3 — Limits’for m against time, t, Fire TF2

B.8 Variables

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

B.9 End-of-test.eondition

—

he end-of-test,condition, mg, shall be when m = 2 dB/m or all of the specimens have gene
arm signal, whicChever is the earlier.

jo5)

ioning of

rated an
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Annex C
(normative)

Glowing smouldering cotton fire (TF3)

C.1 Fu

Approximately 90 pieces of braided cotton wick, each of length approximately 80 cm and weighing

approxin
necessar
C.2 Ar

The wich
1 m aboy

el

hately 3 g. The wicks shall be free from any protective coating and shall be washed-and dried|if
y.
rangement

s shall be fastened to a ring approximately 10 cm in diameter and suspended approximately
e a non-combustible plate as shown in Figure C.1.

Dimensions in metres

11

46

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, ¢, 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 = Z dB/m.

YA

Kpy
Y| m-value
X| y-value
Figure C.2, —Limits for m against y, Fire TF3
YA
250
0,05
Key

Y m-value
X  t-value

Figure C.3 — Limits for m against time, t, 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)

.1 Fuel

Iditives and having a density of approximately 20 kg/m3, are usually found sufficiént. How

D

Three mats, approximately 50 cm x 50 cm x 2 cm, of soft polyurethane foam, without flame-q
a

exact quantity of fuel may be adjusted to obtain valid tests.

D.2 Conditioning

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

D.3 Arrangement

s~

provide a tray.

D.4 Ignition
Ignite the mats at a corner of the lower mat;.The exact position of ignition may be adjusted to
valid test. A small quantity of a clean burning material (e.g. 5 cm3 of methylated spirit) may b
assist the ignition.

D.5 Method of ignition

Ignite by match or spark.

D.6 Test validity-¢riteria

The development)of the fire shall be such that the curves of m against y, m against time, t, wj
imits shown.in Figure D.1 and D.2 respectively. That is, 1,27 <m < 1,73 and 140 s < t < 180 s af
-test conditions yg = 6.

o =

etardant
ever, the

ace the mats one on top of another on a base formed from'aluminium foil with the edges foldled up to

obtain a
b used to

ithin the
the end-
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1,73

1,27

0,2

Key
Y m-value
X  y-valpe
Figure D.1 — Limits for m against y, Fire TF4
YA

1,73

0,20

0,05
Key

Y m-value
X  t-valfie

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

D.7 End-of-test condition

The end-of-test condition shall be when

a) Yyg=6,0r

b) tg>180s,or

c) 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)

El1 Fuel

Approximately 650 g of a mixture of n-heptane (purity > 99 %) with approximately 3% o
(ppurity > 99 %), by volume. The precise quantities may be varied to obtain valid tests.

El2 Arrangement

he heptane/toluene mixture shall be burnt in a square steel tray with{dimensions of appro
B0 mm x 330 mm x 50 mm.

w -3

El3 Ignition

nite by flame or spark.

]
fa 1o}

El4 Test validity criteria

—3

he development of the fire shall be such that thé curves of m against y, and m against time, ¢, {3

anhd 0,92 dB/m < m < 1,24 dB/m, and 120 s <t < 240 s.
YA

1,24

0,92

0,10 F

[ toluene

ximately

1l within

the hatched areas shown in Figures E.1 and:EZ2, respectively. That is, the end-of-test condition yg = 6,0

Key
Y m-value

X  y-value

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

1,24

0,20

Key
Y m-value
X  t-valfie

Figure E.2 — Limits for m against time, ¢, Fire TF5

E.5 End-of-test condition

The end-of-test condition shall be when

a) yp=p,0,o0r

b) all of the 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)

Fl1 Fuel

=S

| = 0,88 kg).

F2 Arrangement

Burn the decalin in a square steel tray with dimensions approximately 12 cm x 12 cm and 2 cn

FI3 Volume

Uke approximately 170 ml of decalin.

Fi4 Ignition

nite by flame or spark. A small quantity of a cléan burning material (5 g of ethanol C;HsOH
bed to assist ignition.

S o

F|5 Test validity criteria

within the limits shown in Figures E.1 and E.2 respectively. Thatis, 4,5 <y <9,0 and 550 s <t <]
the end-of-test condition mg.=-1;7 dB/m.

Fl5.2 The temperature rise AT, during the test shall be less than 10 K.

Fl5.3 The test.eondition can be changed to get the specified profile of test fire if it was not p
For example, thevheight of room or the position of fire may be altered to ensure the smoke red

ecalin (decahydronaphtaline for synthesis; amixture of cisand transisomers; C1gH1g; M3 138,25 g/mol;

h depth.

) may be

FI5.1 The development of the fir€ shall be such that the curves of m against y, and m against time, ¢, fall

000 s at

roduced.
iches the

© IS0 2017 - All rights reserved

53


https://standardsiso.com/api/?name=45b1c0c3b6e538a66a990c74e10215a7

ISO/TS 7240-29:2017(E)

ceiling 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.

YA

1,7

0,1
0
Key
Y m-value
X  y-valpe
Figure F.1 — Limits for m against y, Fine TF8
>
X
Key

Y m-value

X  t-valgie

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=1,7dB/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

[EnN

) dried beechwood sticks, each stick having dimensions of 75 mm x 25 mm x 20 mm.

G.2 Conditioning

Diry the sticks in a heating oven so the moisture content is approximately 5-%:

G.3 Preparation
Iflnecessary, transport the sticks from the oven in a closed plastic bag, and open the bag jusf

lgying out the sticks in the test arrangement.

G.4 Hotplate

G|4.1 The hotplate shall have a 220 mm diameter grooved surface with eight concentric grog
distance of 3 mm between grooves. Each grgeve shall be 2 mm deep and 5 mm wide, with {
roove 4 mm from the edge. The hotplate shall have a rating of 2 kW.

qq

cpunted from the edge of the hotplate; and secured to provide a good thermal contact.

G.5 Arrangement

The sticks shall be arranged radially on the grooved hotplate surface, with the 20-mm side if
wjith the surface such-that the temperature probe lies between the sticks and is not covered, {

iff Figure G.1.

G.6 Heating rate

The hotplate shall be powered such that its temperature rises from ambient to 600 °C in 11 m

prior to

ves with
he outer

G|4.2 The temperature of the hot plate shall be measured by a sensor attached to the fifth groove,

1 contact
s shown

in, and is

mjaintained for the duration of the test.

G.7 Test validity criteria

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

2 temperature sensor
3 wooden sticks

Figure G.1 — Arrangement of sticks on hotplate

G.8 End-of-test condition

—
-

The end{of-test condition shall be“t)= 840 s or all of the specimens have generated an alarm signg
whichever is the earlier.
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Annex H
(normative)

Long range glowing smouldering cotton fire (TF3c)

H.1 Fuel

D pieces of braided cotton wick, each of length 80 cm and weighing 3 g. The wicks shall-be f
y protective coating and shall be washed and dried if necessary.

L O

H.2 Arrangement

The wicks shall be fastened to a ring approximately 10 cm in diameter-and suspended apprdg
1|m above a non-combustible plate as shown in Figure H.1.

Dimensions

ree from

ximately

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)

I1 Fuel

Three mats, 50 cm x 50 cm x 2 c¢m, of soft polyurethane foam, without flame-retardant addi
having a density of 20 kg/m3.

12 Conditioning

Maintain the mats in a humidity not exceeding 50 % at least 48 h prior te(test.
1.3 Arrangement

rovide a tray.

=

I4 Ignition

]
fa1e)

nite the mats at a corner of the lower mat. A small quantity of a clean burning material (e.g.
ethylated spirit) may be used to assist the:ignition.

=]

ol

55 Method of ignition

]

dnite by match or spark.

16 End-of-test condition

The end-of-test condition shall be ¢t = 180 s or all of the specimens have generated an alar
wihichever is the earlier.

ives and

Place the mats one on top of another on a base formed from aldminium foil with the edges folded up to

5 cm3 of

n signal,
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J.1 Fuel

650 g of

J.2 Aprangement

The hepfane/toluene mixture shall be burnt in a square steel tray with dimensijons of approximately

330 mm

].3 Ig

Ignite byl flame or spark.

J.4 End-of-test condition

The end
whichev

60
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Annex ]
(normative)

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

h mixture of n-heptane (purity > 99 %) with 3 % of toluene (purity > 99 %), by volumé.

x 330 mm x 50 mm.

hition

of-test condition shall be t = 240 s or all of th& specimens have generated an alarm signgl,
bt is the earlier.
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Annex K
(normative)

Long range low temperature black smoke (decalin) liquid fire

(TF8a)

K.1 Fuel

Dcalin (decahydronaphtaline for synthesis; amixture of cisand transisomers; C1gH1g; M = 138,
1 = 0,88 kg).

—_

K.2 Arrangement

Burn the decalin in a square steel tray with dimensions approximately 12 cm x 12 cm and 2 cn

K.3 Volume
Uge 170 ml of decalin.

K.4 Ignition

Ignite by flame or spark. A small quantity of a-¢lean burning material (5 g of ethanol C;HsOH
uped to assist ignition.

K.5 End-of-test condition

The end-of-test condition shall be ¢ = 1 000 s or all of the specimens have generated an alar
whhichever is the earlier.

5 g/mol;

 depth.

) may be

m signal,
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Annex L
(normative)

Open cellulosic (wood) fire (TF1)

L.1 Fuel

Approximately 70 dried beechwood sticks, each stick having dimensions of 10 mm x 20 mm by 250 mrp.

L.2 Cdnditioning

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

L.3 Preparation

If necessary, transport the sticks from the oven in a closed plastic bagiand open the bag just prior fo
laying oyt the sticks in the test arrangement.

L.4 Anrangement

Superimpose seven layers on a base surface measuring.approx. 50 cm wide x 50 cm long x 8 cm high
(see Figure L.1).

Dimensions in centimetrgs

NN N\ N\ NN
N NN gi NN N\
N NN N\ NN N\ N
11
50
I NN N | N N N N I
NN NN NN NN
N N\ k\:\\\‘l NN A
[N\N]
1
50

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 center of base surface.

L.6 Method of ignition

Ignite by flame or spark in the methylated spirits.

L ~ Tockyraliditsr axnidass o
/4 ICTOU vauuu,_y CIILCI Id

The development of the fire shall be such that the curves of m against y, and m against time;¢; f4
the hatched areas shown in Figures L.2 and L.3, respectively. That is, 0,45 dB/m < m.< 0,75 d
/0 s <t <370 s at the end-of-test condition yg = 6,0.

YA
0,75

N

0,45

Y| m-value X y-value

Figure L.2 — Limits for m against y, Fire TF1

1l within
B/m and

Key

Y m-value X t-value

Figure L.3 — Limits for m against time, t, Fire TF1
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L.8 Variables

The number of sticks may be varied in order for the test fire to remain within the profile curve limits.

L.9 End-of-test condition
The end of test condition shall be when either

a) YE=6,0r

b) tg>B70s,or
c) allthe specimens have generated an alarm signal,

whichevér is the earlier.
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Annex M
(normative)

Liquid (methylated spirit) fire (TF6)

rd

.1 Fuel

=

(rhethanol).

M.2 Arrangement

Burn the methylated spirit in a container made from 2 mm thick sheet§teel, base surface, 1
area, dimensions approximately 435 mm x 435 mm x 50 mm high.

M.3 Volume

Uke approximately 1,5 | of methylated spirit.

M.4 Ignition

Ignite by flame or spark.

M.5 Test validity criteria

—3

the hatched areas shown in Figure’M.1. That is, at the end-of-test condition 80 °C < AT < 10|
< 450 s.

~

YA

100

80

35 F

ethylated spirits at least 90 % ethanol C2Hs0H to which has been added 10 % denaturant jmpurity

900 cm?2

he development of the fire shall be'stch that the curve of temperature, T, against time, ¢, fal|s within

0 °C and

15

Figure M.1 — Limits for T against ¢, Fire TF6
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M.6 End-of-test condition

The end-of-test condition shall be when

a) AT=60°C,or

b) tg>450s,or

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 beechwood sticks, each stick having dimensions of 10 mm x 20 mm by 250 mm)

N.2 Conditioning

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

N.3 Preparation

Iflnecessary, transport the sticks from the oven in a closed plastic bag and open the bag just
lgying out the sticks in the test arrangement.

N.4 Arrangement

prior to

cm high

ntimetres

Stiperimpose seven layers on a base surface m€asuring 50 cm wide x 50 cm long x 8
(9ee Figure N.1).
Dimensions in ce
I I |
NN NN | NN NN
W NN W NN N
N NN NN Y NN X
1]
50
I N N N N | N N N N I
NN NN | NN NN
N A\ k\ﬁl NN N
[N ]
1
50

Key
Y 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 center of base surface.

N.6 Method of ignition

Ignite by flame or spark in the methylated spirits.

N.7 End-ef-testeondition

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)

(@)

.1 Fuel

=

ethylated spirits at least 90 % ethanol C2Hs0H to which has been added 10 % denaturant
(rhethanol).

(.2 Arrangement

Burn the methylated spirit in a container made from 2 mm thick sheet§teel, base surface, 1
area, dimensions 435 mm x 435 mm x 50 mm high.

3.3 Volume
Uke 1,51 of methylated spirit.

(.4 Ignition

Ignite by flame or spark.

0.5 End-of-test condition

The end-of-test condition shall be:t~="450 s or all of the specimens have generated an alar
wthichever is the earlier.

impurity

900 cm?2

n signal,
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P.1 Equipment configuration

Annex P
(normative)

Non-uniform illumination test configuration

Configurfe the fire test room specified in Annex A with a background screen and lighting as shown |n
Figures .1 and P.2.

T2 T

3 ‘-\...\...\.
N
Key
1  specjmen 8> testfire
2 light|source(s) 4  background screen
Figure P.1 — Side elevation
-k 2 +

1
Key
1  specimen 3 testfire
2 light source(s) 4  background screen

Figure P.2 — Plan view
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P.2 Background screen

The screen shall be part of the test room equipment and shall cover the specimen FOV when installed as
specified in 5.1.7.

NOTE1 The background screen might also be used as the background for the other tests.
NOTE 2 Colours are standardized by their chromaticity coordinates. However, test houses might need a

guideline concerning what the respective colours look like. For this purpose, and not for colour matching, the
coordinates of centroid ordinary white and black are given in Table P.1 as examples in some internationally

krewsa-colouroerders amc
HTOWH-€or0uT- O a Sy Steits-

Table P.1 — Examples of black and white colours from colour order systems

DIN 5381 NF X08-002
Colour RALa Munsella NCS
DIN 6164 NF X08:010
Black N:0:9 RAL 9004 N1 Nel 2603 S[9000-N
White N:0:0,5 RAL 9003 N9,5 Nb. 3665 S|0500-N
al RAL and Munsell are examples of colour order systems available commercially. This information is given for the
cpnvenience of users of this document and does not constitute an endorsement by 1S©’of these products.

Pi3 Lighting

P3.1 One light shall provide a high intensity light source covering floor area between test firg¢ and one
half of screen, to provide the maximum illumination rating by manufacturer. The light intensity shall be
nleasured from a distance of 1 m in front of the screef.

PJ3.2 Utilize sharp cut-off baffles to provide direct illumination only to high intensity side| of room
and screen.

P3.3 A second optional light shall provide a low intensity light source if the minimum manpifacturer
specification is higher than that pfoyided by stray light from high intensity lamp. If used, it shalll provide
illumination to bring low intensity side up to manufacturer specified minimum.

P3.4 Where it is not{ possible to adequately baffle the high intensity light source from the
npn-illuminated area,(the test can proceed. The light intensity shall be included in the teft report
ee 5.28).

~
Lo

Pl4 Test fire location

The testfiré shall be located at the mid-point of the illuminated area and 2 m in front of the background.
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Annex Q
(normative)

Apparatus for impact test

P apparatus (See Figure Q.1) consists essentially of a SWinging hammer comprising a rectangui
ead (striker) with a chamfered impact face, mounted on a tubular steel shaft. The hammer

fomplete rotation of the hammer assembly when the specimen is not present.

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

teel shaft has an outside diameter of (25 * 0,1) mm with a wall thickness of (1,6 + 0,1) mm.

e striker is mounted on the shaft so that its long axis is at a radial'distance of 305 mm from t}
tation of the assembly, the two axes being mutually perpendicular. The central boss is 102 m
e diameter and 200 mm long, and is mounted coaxially on the fixed steel pivot shaft, whig
kimately 25 mm in diameter; however the precise diameter of the shaft will depend on t}
used.

imetrically opposite the hammer shaft are two*“steel counter-balance arms, each 20 mm
iameter and 185 mm long. These arms are serewed into the boss so that the length of 150 m
s. A steel counter-balance weight is mounted on the arms so that its position can be adjusted
he weight of the striker and arms, as in'Eigure Q.1. On the end of the central boss is mounted

end fixed to the pulley. The other-end of the cable supports the operating weight.

e rigid frame also supports-the mounting board on which the specimen is mounted by i
xings. The mounting board’is adjustable vertically so that the upper half of the impact face

operate the appdratus, the position of the mounting board with the specimen is first adjusted :
Figure Q.1 andithe mounting board is then secured rigidly to the frame. The hammer assembly
nced carefully by adjustment of the counter-balance weight with the operating weight remove
mer arm_is then drawn back to the horizontal position ready for release and the operatir
reinstated. On release of the assembly, the operating weight will spin the hammer and ar
hn dngle of 31/2 rad to strike the specimen. The mass, in kilograms, of the operating weight

produce

a steel boss, which runs on ball bearings on a fixed steel shaft mounted in a rigid steel frame, o
that the hammer can rotate freely about the axis of the fixed shaft. The design of the rigid framejis‘Such as

fured from aluminium alloy (Al CusSiMg as specified in ISO 209), which has been solution- and
precipitation-treated. It has a plane-impact face chamfered at (60 * 1)° to the lgng axis of the head. The

diameter aluminium alloy pulley, 12°mm wide, and around this is wound an inextensible cable

r
is

is

1

h
le

n
m
[0

a

N

LS
bf

NS
IS
d.
1S
m
[0

thérequired impact energy of 1,9 ] equals 0,388/(3mr) kg, where r is the effective radius of t

IS

pulley, in

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

Q.7 Asthis document requires a hammer velocity at impact of (1,5 + 0,13) m/s, the mass of the hammer
head will need to be reduced by drilling the back face sufficiently to obtain this velocity. It is estimated
that a head of mass of about 0,79 kg will be required to obtain the specified velocity, but this will have to
be determined by trial and error.
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