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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Ra
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fighting, Subcommittee SC 3, Fire detection and alarm systems.

[SO 7240 ¢
— Part1;
— Part2;:
— Part 3
— Part 4
— Part 5]
— Parté:
— Part7:
— Part8;
— Part 9;
— Part 1(
— Part 11

— Part 13

task of technical committees is to prepare International Standards. Draft Internati
adopted by the technical committees are circulated to the member bodies for vof
| as an International Standard requires approval by at least 75 % of the member bo
hte.

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

3 was prepared by Technical Committee ISO/TC 21, Equipment. for fire protection and

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

Control and indicating equipment

Audible alarm devices

Power supply equipment

Point-type heat detectors

Carbon monoxide fire detectoxs using electro-chemical cells

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

Carbon monoxide fire.detectors using an electro-chemical cell in combination with a heat se
Test fires for firedetectors [ Technical Specification]

: Point-typeflame detectors

: Manualcall points

't 2.

nal
ing.
lies

t of

fire

1Sor

:Line type smoke detectors using a transmitted optical beam

— Part 13: Compatibility assessment of system components

— Part 14: Guidelines for drafting codes of practice for design, installation and use of fire detection and fire
alarm systems in and around buildings [ Technical Report]

— Part 15: Point type fire detectors using scattered light, transmitted light or ionization sensors in
combination with a heat sensor

— Part 16: Sound system control and indicating equipment

— Part 17: Short-circuit isolators

— Part 18: Input/output devices

© ISO 2013 - All rights rese

rved


https://standardsiso.com/api/?name=12bb20ac8e7ec815f0424146b892618f

ISO 7240-23:2013(E)

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

— Part 22: Smoke detection equipment for ducts

— Part 23: Visual alarm devices

— Part 24: Sound-system loudspeakers

— Part 25: Components using radio transmission paths

— |Part 27: Point-type fire detectors using scattered-light, transmitted-light or ionization smakp sensor, an
electrochemical cell carbon-monoxide sensor and a heat sensor

— |Part 28: Fire protection control equipment
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Introduction

The purpose of a visual fire alarm device is to warn person(s) within, or in the vicinity of, a building of
the occurrence of a fire emergency in order to enable such person(s) to take appropriate measures.

This part of ISO 7240 allows manufacturers to specify visual alarm devices in terms of the range at
which the required illumination is met. Three classes of device are defined, one for ceiling mounted
devices, one for wall mounted devices and an open class. The maximum range of the visual alarm device
is tested by measuring the light output in a part of the hemisphere surrounding it to determine its light
distribution. As the light output of some visual alarm devices can change over time due, for example,

to the effe
acceptable

t of self-heating, a specific test checks that the variation of light output over time is within

limits.

This part pf ISO 7240 gives common requirements for the construction and robustness“of visual
alarm devices as well as for their performance under climatic, mechanical and electrical interfergnce
which are likely to occur in the service environment. Visual alarm devices'can be classified

conditions
in one of th

ree application environment types.

Vi
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Scope

5 part of ISO 7240 specifies the requirements, test methods and performance criteniafor v
ices in a fixed installation intended to signal a visual warning of a fire between‘afire det
m system and occupants in and around buildings.

5 part of ISO 7240 specifies visual alarm devices for three types of application environmg

only applicable to pulsing or flashing visual alarm devices, for example xenon beacons
cons. It is not applicable to devices giving continuous light output:

5 part of ISO 7240 is not intended to cover visual indicators, for example, on detector
frol and indicating equipment.

Normative references

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

2813:1994, Paints and varnishes — Determination of specular gloss of non-metallic paint
rees, 60 degrees and 85 degrees

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

CIE 23539:2005, Photometyy — The CIE system of physical photometry

60068-1:1988, Environmental testing — Part 1: General and guidance
60068-2-1:2007-Environmental testing — Part 2-1: Tests — Test A: Cold

60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B— Dry heat
60068-2:6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

sual alarm
ection and

bnt.

or rotating

5 or on the

. For dated
referenced

films at 20

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h+ 12 h cycle)

IEC 60068-2-42:2003, Environmental testing — Part 2-42: Tests — Test Kc: Sulphur dioxide test for contacts
and connections

[EC

60068-2-75:1997, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60068-2-78:2001, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC

60529:2001, Degrees of protection provided by enclosures (IP Code)

[EC 60695-11-10:2003, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods
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[EC 60695-11-20:2003, Fire hazard testing — Part 11-20: Test flames — 500 W flame test methods

EN 50130-4:2011, Alarm systems — Part 4: Electromagnetic compatibility — Product family standard:
immunity requirements for components of fire, intruder, hold up, CCTV, access control and social alarm systems

UL 94, Standard for Safety of Flammability of Plastic Materials for Parts in Devices and Appliances testing

3 Terms, definitions and abbreviations

For the purposes of this document, the terms, definitions and abbreviations given in ISO 7240-1 and the
following appty:

3.1 Terms and definitions

3.1.1
coverage yolume
volume within which the required illumination is achieved

3.1.2
class C vispal alarm device
device intended for mounting on ceilings

3.1.3
class O viqual alarm device
device whdre the mounting is specified by the manufacturer

3.1.4
class W visual alarm device
device intended for mounting on walls

3.1.5
normal axlis
axis normdl to the mounting plane which passes through the reference point

3.1.6
mode (of gperation)
one of a popsible number of pre-defined light outputs selected by means specified by the manufacturer

3.1.7
reference point
optical cenftre within or on'the surface of the visual alarm device specified by the manufacturer

3.1.8
required illumination
illuminatign of 04tm/m?2 on a surface perpendicular to the direction of the light emitted from the deyice

3.1.9
type A visual alarm device
device primarily intended for conditioned indoor applications

Note 1 to entry: In certain climates, a Type A visual alarm device may be suitable for some unconditioned indoor
areas such as an enclosed attached garage or some protected outdoor areas such as under an awning.

3.1.10
type B visual alarm device
device primarily intended for unconditioned indoor or outdoor applications

Note 1 to entry: A Type B visual alarm device may be more suitable than a Type A visual alarm device for some
conditioned indoor areas where high temperature and/or humidity are present.

2 © IS0 2013 - All rights reserved
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3.1.11
type C visual alarm device
device primarily intended for harsh environment applications

Note 1 to entry: Type C visual alarm devices are specifically intended for use in extreme climates and areas were
harsh environment exists, e.g. mining, including open-cast mining.

3.1.12

visual alarm device

v.a.d

device which generates a flashing light to signal to the occupants of a building that a fire condition exists

3.2| Abbreviations

a.c. alternating current
d.c. direct current
r.mjs. rootmean square

v.a.{l. visual alarm device

4 |Requirements

4.1 Compliance

In drder to comply with this part of ISO 7240, theiv.a.d. shall meet the requirements of Clauge 4, which
shall be verified by visual inspection or engineefing assessment, shall be tested as described|in Clause 5
and| shall meet the requirements of the tests:

4.2| Device class

4.211 Theva.dshall meetthe requirement for coverage volume of at least one of the following three classes:
a) |‘C’, ceiling mounted devices;
b) [‘W’, wall mounted‘devices;

c) |‘0O’, open class\devices.

4.212 Class.G devices shall be further specified as C-x-y (see 4.10 2 d) 1)), where:

— |xisthe maximum height, in metres, between 2,5 m and 10 m at which the device may be mgunted, and

mounted at the

ceiling height.

EXAMPLE C-3-12 refers to a ceiling mounted device, with a maximum mounting height of 3 m, providing a
cylindrical volume of 12 m diameter.

NOTE Ifa C-3-12 is located at the centre of square, it corresponds to a square coverage range (8.49 x 8.49) m
contained within a circle of 12 m diameter.

4.2.3 Class W devices shall be further specified as W-x-y (see 4.10 2 d) 2)), where:
— Xxis the maximum height of the devices on the wall, in metres, with a minimum value of 2,4 m, and

— yisthe width of a square room, in metres, covered by the device.

© IS0 2013 - All rights reserved 3
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W-2.4-6 refers to a wall mounted device, with a maximum mounting height of 2,4 m, providi
lume of (2,4 x 6 x 6) m.

nga

4.2.4 For class O devices the coverage volume in which the required illumination is achieved shall be
specified (see 4.10 2 d) 3)).

4.3 Minimum and maximum effective light intensity

When tested in accordance with 5.4, the v.a.d. shall produce an effective light intensity of at least 1 cd for

70 % of all

measurement points and shall not exceed 500 cd for any measurement points.

4.4 Lig}Jt colour

The v.a.d. §

hall emit a white or red flashing light.

4.5 Light pattern and frequency of flashing

The flash 1
of consecu

NOTE y
regulations

The maxinj
edge (P1oT

If the light
the PqgL, of

hte of the v.a.d. shall be between 0,5 Hz and 2 Hz measured betweensthe 10 % of peak va
five leading edges of the pulses (P1oL).

'he frequency of flashing may vary in different countries. Referen¢e needs to be made to |
Some countries have adopted the ISO 8201 temporal pattern.
of the pulse shall not exceed 0,2 s.

emitted consists of groups of several pulses and.if the time between the P1gT of one pulse
the next pulse is less than 0,04 s then the pulsés shall be considered as a single event.

Any set of nhultiple pulses shall not exceed 0,2 s between‘the P1g[, of the first peak to the P1pr of the last p

A set of pu
single puls

ses where the minimum value does not drop below 10 % of the peak value is considered
e and shall not exceed 0,2 s between-P1g1, and P1oT.

4.6 Durability

The v.a.d.
time shall
described 1

NOTE ]
means of loq

thall be rated for at least 100 h operation. No limitation on duty factor or maximum
prevent the device fifom operating the 1 h ‘on’ 1 h ‘off’ cycle required by the test proced
n 5.5.

'his requirement, does not apply to the capacity of batteries which may be used within a v.a.d
al storage of-operating power. The capacity and charging requirements of such batteries need to 1

the requireents of the,system.

4.7 Con

struction

ues

bcal

um on-time, measured between the 10 % of peak values.ofithe leading edge (P101) and trailing

and

bak.

AS a

on-
ure

As a
heet

4.7.1 Provision for external conductors

The v.a.d. shall provide space within its enclosure for entry and termination of external conductors.
Entry holes for conductors or cables shall be provided or the location where such holes are to be made
shall be indicated by providing a template or some other suitable means.

Terminals for connecting external conductors to the v.a.d. shall be designed so that the conductors are
clamped between metal surfaces without being damaged.

© ISO 2013 - All rights reserved
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2 Materials

The v.a.d. shall be constructed of material(s) capable of withstanding the tests specified in 5.2 to 5.19.
In addition, the material(s) of plastic enclosures shall meet the following flammability requirements:

a)

b)

[EC 60695-11-10, Class V-2 or HB75 for devices operating from a voltage source less than
30 Vr.m.s. or 42,4 V d.c. and consuming less than 15 W of power;

or equal to

IEC 60695-11-20, Class 5VB for devices operating from a voltage source greater than 30 V r.m.s. or

42,4V d.c. and/or consuming more than 15 W of power.

-

NO
Con

4.7
Thd
a)
b)
)
4.7
Mes
hid

4.8

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

spe

4.9
If th

L il o £ £ PR B 2 W Y 1 4.7 1 1 I | ol : s e (O
L VCITITICAUIUIT U CUTTTUT TTIATICT LU 7.7. 4 d) dllu =.7.4 UJ LAl T LAl TITU UUtl U_y CAdIIITIAtIUITI Ul d 4

formity or equivalent (see Annex D).

3 Ingress protection

degree of protection provided by the enclosure of the v.a.d shall meet the féllowing reqy
for a Type A v.a.d.: Code IP21C of IEC 60529:2001;

for a Type B v.a.d.: Code IP33C of IEC 60529:2001;

For a Type C v.a.d.: Code IP53C of IEC 60529:2001.

4 Access

ns shall be provided to limit access for removal of parts or the whole device, e.g. special
len screws, seals.

Manufacturer’s adjustments

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

On-site adjustment of mode or behaviour

ere is provision for on-site adjustment of the behaviour of the v.a.d.:

ertificate of

irements:

fool, codes,

he use of a

a) [for each setting at which compliance with this part of ISO 7240 is claimed, the v.a.d. shall comply
with the requirenmyents of this part of ISO 7240 and access to the adjustment means sHall only be
possible by the-ise of a code or special tool or by removing the v.a.d. from its base or moyinting, and

b) |any setting(s) at which compliance with this part of ISO 7240 is not claimed, shall only bg¢ accessible
by the use of a code or special tool and it shall be clearly marked on the v.a.d. or in the|associated
datagthat when these setting(s) are used, the v.a.d. does not comply with this part of ISO|[7240.

NOTE These adjustments may be carried out at the v.a.d. or at the control and indicating equipnjent.

4.10 Marking and data

4.10.1 Marking

Each v.a.d. shall be clearly marked with the following information:

a) number of this International Standard (i.e. [SO 7240-23:2012);

b) environment Type [i.e. Type A, Type B or Type C (see definitions in Clause 3)];

c) device class (see 4.2);

d) name or trademark of the manufacturer or supplier;

© IS0 2013 - All rights reserved 5


https://standardsiso.com/api/?name=12bb20ac8e7ec815f0424146b892618f

ISO 7240-23:2013(E)

e) manufacturer or supplier model designation (type or number of the v.a.d.);
f) terminal designations;

g) a 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 device.

For a detachable v.a.d., the detachable part shall be marked with a), b), c), d), €) and g), and the base shall
be marked with, at least e) (i.e. its own model designation) and f).

Where anyrmrarking-enthe-device Ssymbotsor abbreviationse
explained in the data supphed w1th the dev1ce

The marking need not be discernible when the device is installed and ready for use but shall be vigible
during installation and shall be accessible during maintenance.

The markings shall not be placed on screws or other easily removable parts of the device.

4.10.2 Data

The information required in 4.10.1, together with the following, shall be supplied with the devicg, or
shall be given in a data sheet or technical manual identified on, or with.each device:

a) rated qupply voltages or voltage ranges (a.c. or d.c.);
b) powerfand current consumption;
c) supplyfrequency ranges, where relevant;
d) the coyerage characteristics:
1) for class C devices, the information shall elearly show or state:

i) | the maximum allowable heightof’ the device above the floor level, given in metres| i.e.
parameter X in the class specification as described in 4.2.2,

ii)| the cylindrical volume witlrits central axis extending vertically downwards from the deyice,

iii}] the diameter of the above cylindrical volume, given in metres, i.e. parameter y in|the
specification of the\class as described in 4.2.2;

2) foy class W devices,the information shall clearly show or state:
i) | the device-correct orientation,

ii)| features of the device used to align the device to the orientation given in 4.10.2 d 2) i),

iii) ®he maximum allowable mounted helght of the device, given in metres, i.e parameter K in
l.Ilt' bpt!LlllLdLlUIl Ul l.Ilt' lebb ddS UEbLI 1ueu lIl ‘i‘ L 3,

iv) the cuboid volume with its vertical side equal to the height at which the device is mounted
and with the device in the centre of one top edge,

v) the length of the other two sides of the cuboid, given in metres, i.e. parameter y in the
specification of the class as described in 4.2.3;

3) for class O devices, the information shall clearly show or state:
i) the recommended mounting position of the device,

ii) any specific requirement for mounting the device in a particular orientation, and how this
orientation can be identified on the device,

6 © IS0 2013 - All rights reserved
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iii) any restrictions on the minimum and maximum allowable mounted height,
iv) the volumetric shape, its dimensions and how it is related to the device;

e) the light pattern and frequency of flashing;

f) IP Code to IEC 60529:2001;

g) anyotherinformation necessary to allow correctinstallation, operation and maintenance of the device.

4.11 Additional requirements for software controlled visual alarm devices

4.11.1 General

For|a v.a.d. which relies on software control in order to fulfil the requirements of this-part of ISO 7240,
thejrequirements of 4.11.2, 4.11.3 and 4.11.4 shall be met.

4.11.2 Software documentation

4.11.2.1 The manufacturer shall submit documentation which gives an-everview of the software design.
This documentation shall be in sufficient detail for the design to bejinspected for compliande with this
parf of ISO 7240 and shall include at least the following:

a) |afunctional description of the main program flow (e.g.as‘a flow diagram or structogram) including:
1) abrief description of the modules and the functiens 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 v.a.d.,

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

b) |a description of which areaS\of memory are used for the various purposes (e.g. the program, site
specific data and running data);

c) |adesignation, by which-the software and its version can be uniquely identified.

4.11.2.2 The manpufacturer shall prepare and maintain detailed design documentation. This shall be
avajlable for inspection in a manner that respects the manufacturers’ rights for confidentiality. It shall
conjprise at leastthe following:

a) |an overview of the whole system configuration, including all software and hardware cojnponents;

b) |ddescription of each module of the program, containing at least:

1) the name of the module,
2) adescription of the tasks performed,

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

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

d) detailsofanysoftware toolsused inthe design and implementation phase (e.g. CASE-tools, compilers).

NOTE This detailed design documentation may be reviewed at the manufacturers’ premises.

© IS0 2013 - All rights reserved 7
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4.11.3 Software design

In order to ensure the reliability of the v.a.d., the following requirements for the software design shall apply:

a)

data to cause error in the program operation;

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

4.11.4 Storage of programme and data

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

The progrdm necessary to comply with this part of [SO 7240 and any preset data, such as manufactuier’s
settings, shall be held in non-volatile memory. Writing to areas of memory containing this program
and data shall only be possible by the use of some special tool or code and shall not be possible' during
normal opération of the v.a.d.

Site-specif]c data shall be held in memory which will retain data for at least two weeks‘without external
power to the v.a.d, unless provision is made for the automatic renewal of such data; following logs of
power, within 1 h of power being restored.

4.12 Sync¢hronization — Optional function

Where v.a.dl. have a provision for synchronising signals with that of at Jeast one other v.a.d. the maximum
difference petween v.a.d. shall be less than 0,05 s.

NOTE1 Light flashing at rates of 3 Hz or more may cause seizuréin people with photosensitive epilepsy. To
prevent thig, the pulse-rate of v.a.d.s placed in the same open spaceimay need to be synchronized.

NOTE 2  This synchronization can be achieved by internal ¢ircuitry, the addition of a trigger wire connefted
between de}ices or by other means defined by the manufacturer.

When power interruption is used for synchronisation purposes, this shall not adversely affect the vigual
warning signal.

5 Tests

5.1 General

5.1.1 Atmnospheric conditions for tests

Unless othqrwise statediin-a test procedure, the testing shall be carried out after the test specimen has Heen
allowed to $tabilize jn.the standard atmospheric conditions for testing described in IEC 60068-1, as follqws:
— temperature;15 °C to 35 °C;

— relative lumidity: 25 % to 75 %;

air pressure: 86 kPa to 106 kPa.

The temperature and humidity shall be substantially constant for each test where these standard

atmospher

5.1.2 Op

ic conditions are applied.

erating conditions for tests

If a test method requires a specimen to be giving the visual alarm signal, then the specimen shall be
connected to suitable power supply equipment as specified in the data provided by the manufacturer.
Where, in order to be giving the visual alarm signal, a v.a.d. also requires the application of a control
signal or signals, this shall be provided in accordance with the manufacturer’s specification.
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If a test method requires a specimen to be in the quiescent state, then the specimen shall not be supplied
with power unless it is a v.a.d. of the types which have electronic circuits for analysing control signals
and triggering the visual alarm signal, in which case the specimen shall be connected to suitable power
supply and control equipment as specified in the data provided by the manufacturer and the control
signals shall be arranged so that the specimen is in a non-signalling state.

Unless otherwise specified in the test procedure, the supply parameters applied to the specimen shall
be set within the manufacturer’s specified range(s) and shall remain constant throughout the tests. The
value chosen for each parameter shall be the nominal value, or the mean of the specified range.

If different light levels for operation under different conditions are declared (see 4.10.2), then, unless
othg¢rwise specified by the test procedure, the tests shall be conducted under one selected mode gf operation
only. Selection of the mode of operation shall be made with the aim to use that which consumes the most
power. This shall normally be the brightest mode and/or the mode with the highest frequency pf flashing.

NOTE All modes of operation and all voltage ranges are tested in 5.4.

5.1{3 Mounting arrangements

Unlgss otherwise specified, the specimen shall be mounted by its mormal means of attjchment in
accprdance with the manufacturer’s instructions on a flat rigid backing board. If these ifstructions
desfribe more than one method of mounting then the method considered to be most unfavoyrable shall
be g¢hosen for each test.

5.1/4 Tolerances

Thetolerances for the environmental test parameters.shall be given in the basic reference standards for
theftest (e.g. the relevant part of IEC 60068).

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

5.1/5 Provision for tests
The following shall be provided for testing compliance with this part of ISO 7240:

a) |eight specimens of Type A-or 10 specimens of Type B or Type C with any mounting, basgs, boxes or
accessories etc.;

b) |any equipment,such as a control and indicating equipment, as may be necessary for the correct
operation of the v.a.d. in accordance with the manufacturer’s specification;

c) |the datarequired in 4.10.2.

The specimens submitted shall be deemed representative of the manufacturer’s normal production
with régard to their construction and settings.

The details of the power supply equipment used and/or the equipment used for generating the control
signal(s) should be given in the test report.

5.1.6 Testschedule
The specimens shall be tested and inspected according to the schedule given in Table 1.

All the specimens shall be first submitted to the reproducibility test described in 5.2. On completion of
the reproducibility test, the specimen with the least bright light level shall be numbered 1 and the rest
arbitrarily numbered from 2 to 8 for Type A or 2 to 10 for Type B or for Type C.

Unless otherwise required by the test procedure, the mode of operation selected for conducting the
reproducibility test shall be used for the other tests.
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Table 1 — Test schedule

Specimen No(s) a.b, ¢

Testc Subclause
TypeA | Type B/C

Reproducibility 5.2 All All
Variation of effective luminous intensity 5.3 1 1
Operational performance 5.4 1 1
Durability 5.5 2 2
Dry heat (operational) 5.6 3 3
Dry heat (epdurance) 5.7 — 9
Cold (operational) 5.8 3 3
Damp heat/|cyclic (operational) 59 3 3
Damp heat,steady state (endurance) 5.10 3 3
Damp heat)cyclic (endurance) 5.11 © 10
Sulphur digxide (SO2) corrosion (endurance) 5.12 4 4
Shock (operational) 5.13 5 5
Impact (opgrational) 5.1% 6 6
Vibration sjnusoidal (operational) 5.15 7 7
Vibration sjnusoidal (endurance) 5.16 7 7
EMC, Electtostatic discharge (operational) 5.17b 8 8
EMC, Radiafed electromagnetic fields (operational) 5.17b 8 8
EMC, Condllcted disturbances induced by electromagnetic fields (opera- 5.17b 8 8
tional)
EMC, Voltage transients fast transient bursts (operational) 5.17b 8 8
EMC, Voltage transients slow high energy voltage.Surge (operational) 5.17b
Enclosure protection 5.18 1,2 1,2
Flash synchronisation testing (optional function) 5.19 1,2 1,2
a  Where g specimen is intended to be(lised for more than one test and its light output level differs from that measyred
during the r¢producibility test by morethan a factor of 2 after one of the tests, a new specimen shall be used for the next|test
on the schedule for that specimen. Thelight output level shall be first measured as specified in 5.2.
b The EM( tests specified in 5\are not required for a v.a.d. which do not rely on active electronic components for their
operation.
¢ The testls on an indivi@ual specimen may be carrigd out in any order except 'Fhat thg reproducibi!ity test (5.2) sha]l be
performed first on all specimens and the tests on specimens 1 and 2 shall be carried out in the order listed (i.e. 5.18 las§).
5.2 Reproducibility

5.2.1 Object of the test

To show that the light output of the v.a.d. does not vary unduly from specimen to specimen and to
establish light output data for comparison with the light output measured during and/or after the

environmental tests.

5.2.2 Test procedure

Measure the light output levels of all the specimens as described in Annex B.

Record the measurement for each specimen and designate the light output level of the brightest and the

least bright specimen Qmax and Qmin , respectively.

10
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5.2.3 Testrequirements

The ratio of the light output levels Qmax : @min Shall not exceed 2.

5.3

Variation of effective luminous intensity

5.3.1 Object of the test

To show that the effective luminous intensity of the v.a.d. does not unduly vary over time.

5.3]2 Test procedure

Mouint the specimen as shown in Figure A.2, view C, with an « rotation of 90°. Log the.sign
by the light sensor and power the v.a.d. until the stabilization time specified is achievéed or
whichever is shorter. Determine the effective luminous intensity leffav) as described in A.7

10

in, 20 min and 30 min.

Desjignate the maximum /leff(av) and the minimum leff(av), Pmax and Pmin respectively.

5.3

3 Testrequirements

The ratio of the luminous intensity Pmax : Pmin shall be less thand,33.

5.4

5.4

Operational performance

1 Object of the test

To dheck that the effective luminous intensity deelared can be achieved at the worst case of th
supply parameters (e.g. voltage) and is not unduly dependent on these parameters.

5.4

2 Test procedure

Measure the effective luminous intensity of the specimen as described in Annex A with

par

hmeters set at the minimum.of the specified range(s) [see 4.10.2 a) and c)].

If different effective luminousintensities and different flashing frequencies and/or patterns f
modles of operation are declared [see 4.10.2 e)], then the effective luminous intensity of th

sha

1 be measured undér each mode.

After all the measurements have been made, select the position which produced the highe
lumlinous intensity and repeat the measurement for that position with the supply paramete

maj

5.4
a)

kimum of the specified range(s) [see 4.10.2 a) and c)].

3" Test requirements

al received
for 30 min,
fter 1 min,

e specified

the supply

br different
e specimen

5t effective
s set at the

the effective luminous intensity obtained by calculation in A.7 shall be greater than 1 cd
all the measurement points, and

for 70 % of

b) the effective luminous intensity obtained by calculation in A.7 shall not exceed 500 cd, at any

c)

©IS

measurement point, and

the calculated coverage distance at each of the specified angles shall not be less than that required

by the class of the v.a.d. declared [see 4.10.2 d)].

02013 - All rights reserved
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5.5 Durability

5.5.1 Object of the test

To show th

at the light level of the v.a.d. does not change significantly after prolonged operation.

5.5.2 Test procedure

5.5.2.1 C

onditioning

Submit the

operat

non-of

specimen to the following durability cycle 100 times:
onal condition for 1 h at the maximum of the supply voltage declared [see 4.10.2 a)]; foellowe

erational condition for 1 h.

5.5.2.2 Final measurements

Within 1 h

a) forva

of the final period of operation:

d. using multiple light sources, verify the functioning of each light source;

b) measure the light output of the specimen as described in Annex B.

5.5.3 Testrequirements

a) alllight sources shall be functioning when checked during final measurements [see 5.5.2.2 a)];

b) the light output level measured after 100 durability,cycles shall not change by more than 1,5 f
that measured, for the same specimen, under the same operating condition, in the reproducib
test (s¢e 5.2).

5.6 Dry heat (operational)

5.6.1 Object of the test

To demons|
occur for s

5.6.2 Tes

nort periods in theservice environment.

t procedure

5.6.2.1 Reference

Use the te

dissipating

spécimens or Test Bd for heat dissipating specimens, except that the test shall be condu

hnd

fom
lity

trate the ability of the.v;a.d. to function correctly at high ambient temperatures, which nay

bt apparatus and perform the procedure specified in [EC 60068-2-2, Test Bb, for non—T

eat
ted

as specified in Annex B and 5.6.2.2 to 5.6.2.6.

5.6.2.2 Pre-conditioning test

Mount the specimen in the light chamber as specified in Annex B.

Where modifications to the light chamber are necessary in order to heat the chamber, conduct a pre-
conditioning measurement of the light output as described in Annex B before the start of conditioning.
In this case, the result of this pre-conditioning test shall be used in place of the result obtained during
the reproducibility test.

12
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5.6.2.3 State of specimen during conditioning

Maintain the specimen in the quiescent state during the conditioning period except during the last hour
when it shall be giving the visual alarm signal (see 5.1.2).

5.6.2.4 Conditioning

Increase the air temperature in the light output test chamber to the test temperature at a rate not
exceeding 1° K/min. Apply the following test conditions:

Temperature: (55 + 2) °C for Type A or (70 + 2) °C for Type B and Type C;

Duifation: 16 h.

5.6{2.5 Measurements during conditioning

Monitor those devices requiring power during the quiescent state (see 5.1«2).for false alarnfs and fault
signals during the conditioning period.

Megsuretheairtemperature ofthelighttestchamberatthelocation ofthev:a.d.and record the mepsurement.

Megsure the light output level as described in Annex B after the'first minute of the specimer] giving the
visyal alarm signal.

5.6{2.6 Final measurements

After the recovery period specified in IEC 60068-2-2:

a) [for v.a.d. using multiple light sources, verify<he functioning of each light source;
b) [measure the light output level of the specimen as described in Annex B.

Deslignate the light output measuredin-5.6.2.6 b), or that measured in the reproducibility test if used,
Qmdx and Qnin for the maximum andsminimum light outputs respectively.

5.6/3 Testrequirements

a) |No false alarm or fatilt signals shall be given during the conditioning; and
b) |Alllight source$-shall be functioning when checked during final measurements [see 5.6.R.6 a)]; and
c) |The ratio ef'the light output levels Qmax : @min shall not exceed 1,5.

NOTE Ifthe v.a.d. is combined with a heat detector which could operate at (55 * 2) °C, then the|response of
the heatdetector can be disabled or ignored during the test.

5.7 Dry heat (endurance)

5.7.1 Object of the test

To demonstrate the ability of Type B v.a.d. and Type C v.a.d. to withstand long term ageing effects.
5.7.2 Test procedure

5.7.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-2, Test Bb for non-heat
dissipating specimens or Test Bd for heat dissipating specimens, and in 5.7.2.2 to 5.7.2.4.
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5.7.2.2 State of the specimen during conditioning
Do not supply the specimen with power during the conditioning.
5.7.2.3 Conditioning

Apply the following test conditioning to the selected Type B or Type C specimen:

— Temperature:

— Duration:

5.7.2.4 Final measurements

After ther
a) forav,
b) measul

Designate
Qmax and ¢

5.7.3 Tet

a) No fal

recont
b)
c)

All ligh
The ra

5.8 Cold

5.8.1 Ob

To demons
the anticip

5.8.2 Tes

5.8.2.1 Reference

Use the te
specimens

(70 £ 2) °C;
21 d.

pcovery period specified in IEC 60068-2-2:
a.d. using multiple light sources, verify the functioning of each light sour'ce;
ire the light output level of the specimen as described in Annex B.

min for the maximum and minimum light outputs respectively.

t requirements

se alarm or fault signal attributable to the endurance conditioning shall be given
ection of the specimen; and

t sources shall be functioning when checked’during final measurements [see 5.7.2.4 a)];

Fio of the light output levels Qmax : QminShall not exceed 1,5.
(operational)

ject of the test

hted service environment.

t procedure

st apparatus and perform the procedure in IEC 60068-2-1, Test Ab, for non-dissipa

the light output measured in 5.7.2.4 b), or that measured in thefeproducibility test (see p.2

on

hnd

trate the ability of the-v.a-d. to function correctly at low ambient temperatures appropriatle to

[ing

of.Test Ad for heat dissipating specimens, except conduct the testin a reverberation cham

ber

as specified in Annex B and in 5.8.2.2 to 5.8.2.6.

5.8.2.2 Pre-conditioning test

Mount the

specimen in the light test chamber as specified in Annex B.

Where modifications to the light chamber are necessary in order to cool the chamber, conduct a pre-
conditioning measurement of the light output as described in Annex B before the start of conditioning.
In this case, this result of this pre-conditioning test shall be used in place of the result obtained during

the reprod

14

ucibility test.
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5.8.2.3 State of specimen during conditioning

Maintain the specimen in the quiescent state during the conditioning period except during the last hour
when it shall be giving the visual alarm signal (see 5.1.2).

5.8.2.4 Conditioning

Reduce the air temperature in the light output test chamber to the required test temperature at a rate
not exceeding 1° K/min. Apply the following test conditioning:

— Temperature: (=10 + 3) °C for Type A and (=25 * 3) °C for Type B and Type C;

— Duration: 16 h.

5.8{2.5 Measurements during conditioning
Monitor devices requiring power during the quiescent state (see 5.1.2) for false operation and fault signals.

Measure the air temperature of the light output test chamber at thelocation of the spegcimen and
log [the result.

Megsure the light output level as described in Annex B after the'first minute of the specimer] giving the
visyal alarm signal (see 5.8.2.3).

5.8{2.6 Final measurements

After the recovery period specified in IEC 60068-2-1

a) [for av.a.d.using multiple light sources, vetify the functioning of each light source;
b) [measure the light output level of the specimen as described in Annex B.

Deslignate the light output measured'in5.8.2.6 b), or that measured in the reproducibility tgst, if used,
Qmdx and Qnin for the maximum andsminimum light outputs respectively.

5.8{3 Testrequirements
a) |No false alarm or fatilt signals shall be given during the conditioning.
b) |Alllight source$shall be functioning when checked during final measurements [see 5.8.R.6 a)].

c) |The ratio of'the light output levels Qmax : Qmin shall not exceed 1,5.

5.9| Damp heat, cyclic (operational)

5.9 1 Ohicctoftho toct

T ot oTTIICTtCoT

To demonstrate the immunity of the v.a.d. to an environment with high relative humidity, where
condensation on the device may occur.

5.9.2 Test procedure

5.9.2.1 Reference

Use the test apparatus and perform the procedures as specified in IEC 60068-2-30 using the Variant 1
test cycle and controlled recovery conditions and in 5.9.2.2 to 5.9.2.5.
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5.9.2.2 State of the specimen during conditioning

Maintain the specimen in the quiescent state during the conditioning period except during the last
30 min of the high temperature phase of the last cycle when it shall be giving the visual alarm signal
(see 5.1.2).

5.9.2.3 Conditioning
Apply the following conditioning for Type A, Type B and Type C specimens:

— lower temperature: (25 +3)°Cat>95 %;

— relativd humidity (lower temperature): =95 %;
— upper temperature: (40 = 2) °C for Type A or (55 * 2) °C for Type B-and Typg¢ C;
— relativd humidity (upper temperature): (93 * 3) %;

— number of cycles: 2.

5.9.2.4 Measurements during conditioning

Except duting the final 30 min of conditioning, monitor those deyices requiring power during|the
quiescent dtate (see 5.1.2) for false operation and fault signals during the conditioning period.

Duringthe final hour of the high temperature phase in the last cyele, check the specimen for visual operatjion.

5.9.2.5 Fjinal measurements

After the recovery period specified in [EC 60068-2-30:

a) for avip.d. using multiple light sources, verify the functioning of each light source;
b) measufre the light output level of the specimen as described in Annex B.

Designate the light output measuredin5.9.2.5 b), or that measured in the reproducibility test (see $.2),
Qmax and Qnin for the maximum and;minimum light outputs respectively.

5.9.3 Testrequirements

a) Excepf during the final 30 min of conditioning, no false operation or fault signals shall be gjven
(see 5.9.2.4).

b) Alllight sourees shall be functioning when checked during final measurements [see 5.9.2.5 a)].

c) The rafio-of the light output levels Qmax : @min shall not exceed 1,5.

5.10 Damp heat, steady-state (endurance)

5.10.1 Object of the test

To demonstrate the ability of the v.a.d. to withstand the long term effects of humidity in the service
environment (e.g. changes in electrical properties due to absorption, chemical reactions involving
moisture, galvanic corrosion).
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5.10.2 Test procedure

5.10.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-78, Test Cab and in
5.10.2.2 to 5.10.2.4.

5.10.2.2 State of the specimen during conditioning

The specimen shall not be supplied with power during the conditioning.

5.1

Apq

5.1
Aftg
a)
b)

Des
Qmd

5.1

5.1

D.2.3 Conditioning

ly the following conditioning for Type A, Type B and Type C specimens:
femperature: (40 £ 2) °C;

relative humidity: (93 £ 3) %;

Huration: 21 d.

D.2.4 Final measurements

br the recovery period specified in IEC 60068-2-78, Test\Cab:

for v.a.d. using multiple light sources, verify the-fufictioning of each light source;
measure the light output level of the specimenas described in Annex B

ignate the light output measured in 5.10:2.4 b), or that measured in the reproducibility te
x and Qmin for the maximum and minimum light outputs respectively.

).3 Test requirements

No false alarm or fault-signal attributable to the endurance conditioning shall bg
reconnection of the specCimen;

Alllight sources shallbe functioning when checked during final measurements [see 5.10.

The ratio of the\light output levels Qmax : Qmin shall not exceed 1,5.
1 Damp heat, cyclic (endurance)

L.1”0bject of the test

5t (see 5.2),

P given on

2.4 a)]; and

To demonstrate the ability of Type B v.a.d. and Type C v.a.d. to withstand the longer term effects of high
humidity and condensation.

5.11.2 Test procedure

5.11.2.1 Reference

Use the test apparatus and perform the procedure specified in IEC 60068-2-30, using the Variant 1 test
cycle and controlled recovery conditions, and in 5.11.2.2 to 5.11.2.4.

5.11.2.2 State of the specimen during conditioning

Do not supply the specimen with power during the conditioning.

© IS0 2013 - All rights reserved
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5.11.2.3 Conditioning

Apply the following conditioning to Type B and Type C specimens:
— lower temperature: (25 +3)°C;

— relative humidity (lower temperature): =95 %;

— upper temperature: (55 +2)°C;

— relative humidity (upper temperature): (93 £ 3) %;

— numbef of cycles: 6.

5.11.2.4 Fjinal measurements

After the recovery period specified in IEC 60068-2-30:

a) foravi.d. using multiple light sources, verify the functioning of each light Source;
b) measure the light output level of the specimen as described in Annex B

Designate the light output measured in 5.11.2.4 b), or that measured in-the reproducibility test (see $.2),
Qmax and Qmin for the maximum and minimum light outputs respeetively.

5.11.3 Test requirements

a) No false alarm or fault signal attributable to the, endurance conditioning shall be given| on
reconrjection of the specimen;

b) Alllighit sources shall be functioning when checked during final measurements [see 5.11.2.4 a)]; and

c) The ratio of the light output levels Qmax: Qmin shall not exceed 1,5.
5.12 Sulfur dioxide (SO2) corrosion (endurance)

5.12.1 Object of the test

To demongtrate the ability~of’the v.a.d. to withstand the corrosive effect of sulfur dioxide ag an
atmospherijic pollutant.

5.12.2 Test proceduré

5.12.2.1 Reference

U th t d& £ A | | 11 afiod s A A Al aYaVA
se € testapparartasantaproteatreasgenerany-specirrea =t o000

relative humidity of the test atmosphere, which shall be maintained at (93
and in 5.12.2.2 to 5.12.2.4.

Q.2 40 T £ 12 £ £ th
O~z=T1Z; ICSTISCCXCePTTOT e
+

3) % instead of (75 + 5) %,

5.12.2.2 State of the specimen during conditioning
Do not supply the specimen with power during the conditioning, but equip it with untinned copper

wires of the appropriate diameter, connected to a sufficient number of terminals to allow the final
measurement to be made without making further connections to the specimen.

5.12.2.3 Conditioning

Apply the following test conditioning to Type A, Type B and Type C specimens:
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— temperature: (25 £ 2) °C;

— relative humidity: (93 * 3) %;

— SOz concentration: (25 *5) ul/l;

— duration: 21 d.

5.12.2.4 Final measurements

Imn
and|
the

a)
b)

Des
Qmd

5.1

5.1

To
infq]

5.1

5.1

Use
in 5

hediately after the conditioning, subject the specimen to a drying period of 16 h aty(
<50 % RH, followed by a recovery period of 1 h to 2 h at the standard atmospheric eohdi
recovery period:

for a v.a.d. using multiple light sources, verify the functioning of each light source;

measure the light output level of the specimen as described in Annéex B after thg
recovery period.

ignate the light output measured in 5.12.2.4 b), or that measured inthe reproducibility te
x and Qmin for the maximum and minimum light outputs respegtively.

P.3 Test requirements

No false alarm or fault signal attributable to the)eéndurance conditioning shall bg
reconnection of the specimen;

All light sources are functioning when checked during final measurements [see 5.12.2.4

The ratio of the light output levels Qmax ~@min shall not exceed 1,5.
3 Shock (operational)

8.1 Object of the test

Hemonstrate the immunity of the v.a.d. to mechanical shocks, which are likely to o
equently, in the anticipatéd service environment.

8.2 Test procedure

B.2.1 Reference

the test apparatus and perform the procedure generally as specified in IEC 60068-2-27,
.13°2.2 to 5.13.2.5.

10 + 2) °C,
fions. After

b specified

5t (see 5.2),

P given on

a)] and;

ccur, albeit

[est Ea and

5.13.2.2 State of the specimen during conditioning

The specimen shall be mounted on a rigid fixture and maintained in the quiescent state during the
conditioning period (see 5.1.2).

5.13.2.3 Conditioning

For Type A, Type B and Type C specimens with a mass < 4,75 kg, apply the following conditioning:

©IS
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Do not te

5.13.2.4

Monitor th
2 min aftey

5.13.2.5 Final measurements

At the end

a) forav,

b) measufre the light output level of the specimen as described in Annex B.

Designate {
Qmax and ¢

5.13.3 Tes

a) Nofals
aftert

b) Allligh
c¢) Thera

5.14 Imp

shock pulse type:

pulse duration:

sltvwnm\rwmm i S75KE:
easurements during conditioning

23:2013(E)

half sine;

6 ms;

peak acceleration: 10 x (100 - 20M) m/s2 (where M is the mass of the specimen in kilograms);
number of directions: 6;
pulses per direction: 3.

K5

b specimen for false operation and fault signals during the conditioning period and a furf
the end of the conditioning period.

pf the conditioning period and the further 2 min:

d.d. using multiple light sources, verify the functioning of each light source;

min for the maximum and minimum light outputs¥espectively.

t requirements

e operation or fault signals shall be given’during the conditioning period, and a further 2
he end of the conditioning period (see'5.13.2.4).

Fio of the light output levels\@max : @min shall not exceed 1,5.

act (operational)

5.14.1 Ob

To demonsfrate the immunity of the v.a.d. to mechanical impacts upon its surface, which it may sus
in the normal seryice’environment, and which it can reasonably be expected to withstand.

5.14.2 Testprocedure

ect of the test

he light output measured in 5.13.2.5 b), or that measured in the reproducibility test (see J.

t sources shall be functioning when checked during final measurements [see 5.13.2.5 a)].

her

min

fain

5.14.2.1 Reference

Use the test apparatus and procedure described in IEC 60068-2-75, Test Eh for Test Ehb and in 5.14.2.2

to 5.14.2.5.

5.14.2.2 State of the specimen during conditioning

Maintain the specimen in the quiescent state during the conditioning period (see 5.1.2).
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5.14.2.3 Conditioning

Apply an impact to each accessible surface of the specimen at any point(s) considered likely to cause
damage or to impair the operation of the specimen.

Apply the following test conditioning to Type A, Type B and Type C specimens:
— impact energy: (0,5+0,04) J;

— number of impacts: 3.

5.14.2.4 Measurement during conditioning

Mﬁ:ﬁitor the specimen for false operation and fault signals during the conditioning périod anld a further
2 miin after the end of the conditioning period.

5.14.2.5 Final measurements

At the end of the conditioning period and the further 2 min:

a) |for av.a.d.using multiple light sources, verify the functioning efjeach light source;
b) |measure the light output level of the specimen as describéd)in Annex B.

Desiignate the light output measured in 5.14.2.5 b), or thatmeasured in the reproducibility teft (see 5.2),
Qm4dx and Qmnin for the maximum and minimum light outputs respectively.

5.14.3 Test requirements

a) |No false operation or fault signals shall be-given during the conditioning period and a fufther 2 min
after the conditioning period (see 5.14:2:4).

b) |All light sources shall be functioning when checked during final measurements [see 5.14.2.5 a)].

c) |The ratio of the light outputdevels Qmax : @min shall not exceed 1,5.
5.15 Vibration, sinusoidal (operational)

5.15.1 Object of the test

To dlemonstrate(th€ immunity of the v.a.d. to vibration at levels considered appropriate to the normal
seryice envirenment.

5.15.2 (Test procedure

5.15.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-6, Test Fc, and in 5.15.2.2
to 5.15.2.5.

5.15.2.2 State of the specimen during conditioning

The specimen shall be mounted on a rigid structure. Apply the vibration in each of three mutually
perpendicular axes, in turn. Mount the specimen so that one of the three axes is perpendicular to its
normal mounting plane.

Apply the conditioning to the specimen in both the quiescent state and when giving the visual alarm
signal (see 5.1.2).
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5.15.2.3 Conditioning

Apply the following test conditioning to Type A, Type B and Type C specimens:

frequency range:
acceleration amplitude:
number of axes:

sweep rate:

(10 to 150) Hz;
5 m/s2 (approximately 0,5 gn);
3;

1 octave/min;

numbel

NOTE |
is subjected
changing to

5.15.2.4 Measurements during conditioning

Monitor th
a) any fal
b) any inf

5.15.2.5 Final measurements

At the end
a) forav,
b) measul

Designate {
Qmax and ¢

5.15.3 Tes

a) No fal
condit

b) All ligh
c¢) Thera

ire the light output level of the specinén as described in Annex B.

of sweep cycles: 2 /axis.

'he vibration (operational) and vibration (endurance) tests can be combined such that the speci
to the operational test conditioning followed by the endurance test conditioningn.,one axis be
the next axis. It is only necessary to make one final measurement.

e specimen during the conditioning period for:
se operation or fault signals when in the quiescent state; and

erruption of light output when flashing.

pf the conditioning period:

a.d. using multiple light sources, verify the functioning of each light source;

min for the maximum and mihimum light outputs respectively.

t requirements

be operation or fault'signals and no interruption of light output shall be given during
oning period (see5.15.2.4).

Fio of the'light output levels Qmax : @min shall not exceed 1,5.

he light output measured in 5.15:2.5 b), or that measured in the reproducibility test (see .

t sources shall be functioning when checked during final measurements [see 5.15.2.5 a)].

men
fore

the

5.16 Vibr

fion, sinusoidal (endurance)

5.16.1 Object of the test

To demonstrate the ability of the v.a.d. to withstand the long term effects of vibration atlevels appropriate

to the serv

ice environment.

5.16.2 Test procedure

5.16.2.1 Reference

Use the test apparatus and perform the procedure as specified in IEC 60068-2-6, Test Fc, and in 5.16.2.2

to 5.16.2.4.
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5.16.2.2 State of the specimen during conditioning

Mount the specimen on a rigid fixture and apply the vibration in each of three mutually perpendicular axes,
in turn. Mount the specimen so that one of the three axes is perpendicular to its normal mounting plane.

The specimen shall not be supplied with power during the conditioning.

5.16.2.3 Conditioning

Apply the following test conditioning to Type A, Type B and Type C specimens:

— Jrequency range: (10 to 150) Hz;

— fcceleration amplitude: 10 m/s2 (approximately 1,0 gn);
— humber of axes: 3;

— fweep rate: 1 octave/min;

— humber of sweep cycles: 20 /axis.

NOTE The vibration operational and endurance tests can be combined such that the specimen is pubjected to

the pperational test conditioning followed by the endurance test conditioning in one axis before chahging to the
next axis. It is only necessary to make one final measurement.

5.16.2.4 Final measurements

At the end of the conditioning period:

a) |for av.a.d.using multiple light sources, verify the functioning of each light source;
b) [measure the light output level of the specimen as described in Annex B.

Deslignate the light output measuredin5.16.2.4 b), or that measured in the reproducibility tept (see 5.2),
Qm4dx and Qunin for the maximum and minimum light outputs respectively.

5.16.3 Test requirements
a) |Alllight sources shall-be functioning when checked during final measurements [see 5.164.2.4 a)].

b) [The ratio of thelight output levels Qmax : Qmin shall not exceed 1,5.
5.17 Electromagnetic compatibility (EMC), immunity (operational)

5.17.140bject of the tests

To demonstrate the immunity of the v.a.d. to electromagnetic Interterence.
5.17.2 Test procedures

5.17.2.1 Reference

Conduct the following EMC, immunity tests as specified in EN 50130-4:
a) electrostatic discharge;

b) radiated electromagnetic fields;

c) conducted disturbances induced by electromagnetic fields;
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d) fasttransient burst;

e)

slow high energy voltage surge.

5.17.2.2 State of the specimen during conditioning

a) Fortes

tsa),d) and e) in 5.17.2.1, apply the conditioning to the specimen in the quiescent state.

b) Fortestsb)andc)in5.17.2.1, apply the conditioning to the specimen in both the quiescent state and
when flashing.

5.17.2.3

Apply the

5.17.2.4

During the|

a)
b) any inf

any fal

5.17.2.5 Final measurements

After the c

a) forav,

b) measujre the light output level of the specimen as;described in Annex B.

Designate
Qmax and ¢

5.17.3 Tes
For these t

a) no fals
output

b) alllig

c) ther

al;]:o of thedight output levels Qmax : @min shall not exceed 1,5.

nditioning

sts conditions specified in EN 50130-4.

easurements during conditioning
conditioning period, monitor the specimen for:
se operation or fault signals when in the quiescent state; and

erruption of light output when flashing.

bnditioning period:

a.d. using multiple light sources, verify the functiehing of each light source;

he light output measured in 5.17.2.5 b};er that measured in the reproducibility test (see $.2

min for the maximum and minimum-light outputs respectively.

t requirements
ests the criteria for compliance specified in EN 50130-4 and the following shall apply:

e operation or fault signals and, when giving the visual alarm signal, no interruption of1
shall be detected-dtring the conditioning period (see 5.17.2.4); and

sources shall‘be functioning when checked during final measurements [see 5.17.2.5 a)];

5.18 Encllosure protection

ght

and

5.18.1 Object of the tests

To demonstrate that the degree of protection provided by the enclosure of the v.a.d., with regard
to the ingress of solid foreign objects and the harmful effects due to the ingress of water, meets the
requirements of 4.7.3.
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5.18.2 Enclosure of the v.a.d

For the purpose of this test, the enclosure of the v.a.d. shall be taken as comprising any parts of the
outer physical envelope of the device which prevent or restrict access of solid foreign objects to the light
source, electronic assembly(ies) and wiring terminals.

NOTE Ingress of liquid inside the enclosure may be possible, but should not adversely affect the operation
of the device.

5.18.3 Test procedures

5.18.3.1 Reference

Use|the test apparatus and perform the procedures as specified in I[EC 60529 and 5.18.3.2 fo 5.18.3.5.
The following tests shall be conducted:

a) |protection against solid foreign objects indicated by the first characteristie numeral;
b) [protection against access to hazardous parts indicated by the additienal letter;

c) |protection against water indicated by the second characteristic numeral.

5.18.3.2 State of the specimen during conditioning

Maintain the specimen in the following state:

a) |unpowered during the test for protection against solid foreign objects;

b) [unpowered during the test for protection against access to hazardous parts;

c) |powered and giving the visual alarm signal'during the test for protection against water.

Mouint the specimen as specified in IEC 60529 and include all wiring termination boxes which form part
of the v.a.d. when installed in accordance to the installation instructions.

5.18.3.3 Conditioning

Apply the test conditions specified in IEC 60529 as follows:
a) |Type A specimensZ~-1P21C;

b) |Type B speciniens: IP33C;

c) |Type Cspecimens: IP53C.

5.18.3,4 \Measurements during conditioning

Dur:“ni—l\n canditioning fortha tact £o b bl S gt ot yazabn b et co e a0 o1 Ck that the

TS T COUTTOTCIOTITIT S TUT CIIC te S TTUT prott T agarirSt vy a ce T, TITUTITeoT cac S p Tt tO—CTIc

v.a.d. continues to give the visual alarm signal, in the selected mode of operation, without interruptions.

5.18.3.5 Final measurements

At the end of the conditioning period for the test for protection against water:

a) examine the specimen for ingress of water inside the enclosure;

b) for av.a.d.using multiple light sources, verify the functioning of each light source; and

c) measure the light output level of the specimen as described in Annex B.
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Designate the light output measured in 5.18.3.5 c), or that measured in the reproducibility test (see 5.2)
Qmax and Qnip for the maximum and minimum light outputs respectively.

5.18.4 Testrequirements

a) The specimen shall comply with the acceptance conditions for the test for protection against solid
foreign objects of IEC 60529:2001, 13.3;

b) The specimen shall comply with the acceptance conditions for the test against protection against
access to hazardous parts of IEC 60529:2001, 15.3,

c) After the conditioning period for the test for protection against water (see 5.18.3.5):
1) allllight sources shall be functioning when checked during final measurements [see 5.183:5b)];land
2) the ratio of the light output levels Qmax : @min shall not exceed 1,5, and

3) ng water shall have penetrated the enclosure or, if water has penetratedthe enclosure,|the
dewice shall incorporate adequate provision for drainage.

5.19 Flash synchronisation testing (optional function)

5.19.1 Object of the test

To demonsfrate the ability of a v.a.d. to remain synchronised with:at least one other v.a.d. over a 30 min
period aftdr power has been applied to the devices.

5.19.2 Test procedure

Place two §pecimens in adjacent areas that have the same ambient temperature but are separated quch
that there |s no light interaction between each spetimen;

Connect each specimen to be tested to suitablé-power supply equipment (see 5.1.2);

Place identical light sensors at suitable identical distances in front of each specimen under test pnd
connect the light sensors to a dual chahnel measuring instrument (see Figure 1); and:

a) apply power to the two specimens and if required, apply the control equipment trigger signal;

b) at power on, measure the time between the start of the flashes produced by the two specimens pnd
record the differences-between the signals;

c) thereafter and every 5 min, measure the time between the signal given by the two specimens yntil
the spg¢cimenshave been operating for 30 min;

NOTE If thé€ stpply to the devices is interrupted at any point during the 30 min test period, then the|test
sequence sHall‘be repeated over a new period of 30 min.

Conduct the measurements in 5.19.2 a) to 5.19.2 c) at the minimum and maximum supply parameters
declared by the manufacturer.(see 4.10.2 a).

5.19.3 Measurements during conditioning

Measure the time differences between the signals from the two specimens at a representative point in
the sequence every 5 min (i.e. six measurements during the conditioning period).

Designate the maximum measured time difference Atyax.

5.19.4 Testrequirements

At each power supply voltage setting, the maximum time difference, Atpmay, shall be less than 0,05 s.
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Key]
power supply/control eqéipment
v.a.d. under test No. 1

v.a.d. under test Non2

trigger wire (if€eguired)

light sensors, (% 2)

dual chafinel signal measurement/recording instrument

N O U1 W

light sereen

Figure 1 — Test arrangement for measuring synchronization

6 Testreport

The test report shall contain as a minimum the following information:
a) identification of the device tested;

b) reference to this International Standard, i.e. [SO 7240-23:2013;

c) device class;
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d)

f)
g)
h)

j)

28

results of the test: the individual response and the minimum, maximum and arithmetic mean values
where appropriate;

environmental Type (i.e. Type A, Type B or Type C);

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;

detailimeWMMmemh

reference is made;

detailg

of any operations regarded as optional.
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Annex A
(normative)

Method for measuring the light distribution from a visual alarm

device

A ]I General

Anft

A.2

A.2
the
opt

NOT

(Talples A.2 to A.4) are within the required tolerance.

A.2
and
pos

A.2
B rd

spa

NO'I
the

A3

Ali
intd
spe
me?
sen

ex A specifies the test method that is referred to in 5.3.2 and 5.4.2.

Test apparatus

1 The test apparatus shall comprise two turntables that allow the-angle between the sp
light sensor to be adjusted to within = 0,5 degree while maintaining the relative aligny
cal axes between them.

E Calibration of the test apparatus at regular intervals aye.needed to ensure that the sped

2 Rotations about the reference point of the v.a.d{shall be referred to as a rotations (see
rotations about the normal axis of the v.a.d. as\p rotations (see Figure A.2). Figure A.1

bcimen and
nent of the

ified angles

Figure A.1)
shows the

tions of the turntables for two different rotatioiis.

3 For each a rotation, a number of*measurements shall be taken by producing regu
tations (see Figure A.2 for examples'of § rotations). This results in an even distributior
Fed measurements taken over the-ehtire hemispherical area surrounding the v.a.d.

E The number of measuremerits taken for any v.a.d. increases with its range so as to determ|
ncident light intensity is relatively uniform over the hemisphere at the maximum range.

Instrumentation

rht sensor with affaccuracy of + 5 % shall be used to provide an output proportional to th|
nsity received: The instrument shall be capable of measuring the effective candela,
Cified accuracy, for the pulse length produced by the unit under test. The transition {
isuring-nsStrument shall be less than 10 % of the measured pulse. The spectral sensit

ph0|topic vision as defined by ISO/CIE 23539:2005.

ar angular
of equally

ine whether

e luminous
within the
ime of the
vity of the

sorshall be adjusted to comply with the CIE standard spectral luminous efficiency fiinction for

A.4 Testroom

A light output measurement chamber or test room, sufficiently sealed so that external light does not
affect the measurements, shall be used. Itis notarequirement that the room is completely dark, however,
the ambient light shall not be greater than 0,2 lux. Measures shall be taken to minimize reflections.
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Dimensions in metres

4

turnta
turnta

va.d
light s¢

-

ble for producing a rotations
ble for producing ff rotations

nsor

Figure A(l1— Side view indicating « rotations of 0° and 90°

A
B

.

a rotation of 0° about the reference point
a rotation of 90° about the reference point
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Dimensions in metres

A B C

3 —
— =
N
o) )
(2) .
“EA / |
Q 3
>3
2 1 1
5 5 X
4 4 4
Key
1 | turntable for producing a rotations A arotation of 0°, S rotation of 0
2 | turntable for producing ff rotatiens B arotation of 0°, S rotation of 135°
3 va.d C  arotation of 90°
4 | light sensor
5 | bracket connectingturnTables A and B
NOTE The agrowhead shows orientation of v.a.d.
Figure A.2 — Top view indicating § rotations of 0° and 135° and a rotation of 90°

A.5 Arrangement for measuring the effective luminous intensity

A.5.1 The distance between the reference point of the specimen under test and the light sensor shall be
at least 3 m. All rotations shall take place about the reference point of the specimen.

NOTE1 The measuring distance chosen depends on the sensitivity and the dynamic range of the sensor and
the distance at which the v.a.d. can be considered a point source. The optimum distance can be determined by the
testing laboratory.

NOTE 2  The zero degree position for f rotations can be determined by the testing laboratory and should be
recorded.
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A.5.2 The number of measurements taken for any v.a.d. shall be determined by the maximum range
at which the manufacturer claims to meet the required illumination on all surfaces perpendicular to the
direction of the light emitted from the device. The required measurements are summarized in Table A.1
and the specified measurements for each range are shown in Tables A.2, A.3 and A.4.

A.5.3 Measurements shall be made of the average effective luminous intensity in accordance with A.7

and the coverage distance shall be calculated as in A.8 for each measurement point.

Table A.1 — Summary of measurements for different ranges

Manufaltlurers a plane spacing Total' No. of o Total number of measurement pojnis
maximuia range degree (°) planes C devices W devices
n (hemisphere) (half-hemjispherf)
(see 4.2.2) (sée.2.3)
<10 15 7 107 60
10-L7 10 10 227 123
> 17 5 19 871 454
Table A.2 — Measurements for a v.a.d. with range< 10 m
Plane Np. a value for plane Value of each 8 Totalnumber of S measurements
o rotation 2 for alayer
degree (°)
degree (°) Cdevices W devices
fhemisphere) (half-hemisphere)
(see 4.2.2) (see 4.2.3)
1 0 15 24 13
2 15 15 24 13
3 30 16,36 22 12
4 45 20 18 10
5 60 30 12
6 75 60 6
7 90 N/A 1
Total 107 60
a  The valge of each f rotatiofangle (column 3) is calculated so that, after the corresponding number of measurenmpent
points have been made, the v.4.dy Totates 360°degree for C devices or 180° for W devices.
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Table A.3 — Measurements for a v.a.d. with range 10 m - 17 m

Plane No. a value for plane Value of each Total number of S measurements
o rotation 2 for a layer
degree (°)
degree (°) C devices W devices
(hemisphere) (half-hemisphere)

(see 4.2.2) (see 4.2.3)
1 0 10 36 19
2 10 10 36 19
3 20 10,59 34 8
4 30 11,25 32 17
5 40 12,86 28 15
6 50 15 24 13
7 60 20 18 10
8 70 30 12 7
9 80 60 6 3
10 90 N/A 1 il

Total 227 1p3

a  |The value of each f rotation angle (column 3) is calculated so that~after the corresponding number of n

poimts have been made, the v.a.d. rotates 360° for C devices or 180° for Wi devices.

heasurement

Table A.4 — Measurements fora v.a.d. with range > 17 m

Plane No. avalue for plane |Value of-@ach f rota- Total number of S measurgments
o tion a for a layer
degree (°)
degree (°) C devices W dévices
(hemisphere) (half-hefnisphere)
(see 4.2.2) (see p.2.3)
1 0 5 72 37
2 5 72 37
3 10 5 72 37
4 15 514 70 36
5 20 5,29 68 35
6 25 5,45 66 34
7 30 5,81 62 32
8 35 6 60 31
9 40 6,43 56 29
10 45 6,92 52 27
11 50 7,83 46 24
12 55 8,57 42 22
13 60 10 36 19
14 65 12 30 16
15 70 13,85 26 14
16 75 18 20 11
17 80 25,71 14 8

a  The value of each f rotation angle (column 3) is calculated so that, after the corresponding number of measurement
points have been made, the v.a.d. rotates 360° for C devices or 180° for W devices.
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Table A.4 (continued)
Plane No. a value for plane |Value of each f rota- Total number of S measurements
o tion a for a layer
degree (°)
degree (°) C devices W devices
(hemisphere) (half-hemisphere)
(see 4.2.2) (see 4.2.3)
18 85 60 6 4
19 90 N/A 1 1
Total 871 454
a  The valge of each f rotation angle (column 3) is calculated so that, after the corresponding number of measurement
points have been made, the v.a.d. rotates 360° for C devices or 180° for W devices.

A.6 Testprocedure
Mount the gpecimen to be tested on the test apparatus as described in A.2 and plateithe apparatus pnd
specimen in a light output measuring chamber or test room as described in A.4¢
Following the arrangements described in A.5, measure the effective luminous‘intensity in a hemisphlere,
so as to defermine its light distribution.
Allow the Y.a.d. to stabilize for a period of 1 min or as specified by theiumanufacturer before the staft of
the test anfl ensure the v.a.d. is not switched off before the end of.the test.
A.7 Caldulation of /¢ (av)
The effect]ve luminous intensity (leff), expressed in.€andela (cd), shall be calculated for each pplse
measured pising the following Blondel-Rey formula;
rt
| 2 [(t)dt
P I
T afr(ty-t)

where:

1(t) is the instantaneoptisvalue in candela (cd);

a =0,2s;

tp —t1| isthelightpulse duration as measured between the 10 % of peak amplitude for the lead-

ing and trailing edges of the pulse.

For each measurement point the average value, leff(av), of 10 measured light pulses shall be calculaed.

A.8 Calculation of coverage distance

Calculate the distance d, in metres, for each point at which the illumination reduces to 0,4 Im/m?2 using
the following formula:

d= Ieff (av)
0,4

where:
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