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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, Part 2.
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sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting. Publication "as
| Standard requires approval by at least 75 % of the member bodies casting a vote.

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

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

edition cancels and replaces the first edition (ISO 7240-10:2007), which has been technically revi
pnsists of the following parts, under the general title Fire detection and alarm systems:
General and definitions

Control and indicating equipment

Audible alarm devices

Power supply equipment

Point-type heat detectors

Carbon monoxide fire detectors using electro-chemical cells

Point-type smoke detectorsusing scattered light, transmitted light or ionization

Carbon monoxide firesdetectors using an electro-chemical cell in combination with a heat sen
Test fires for fire detéetctors [Technical Specification]

: Point-type flame detectors

- Manual’eall points

: Line'type smoke detectors using a transmitted optical beam

hrds
an

tent

ing,

5ed.

— Part 13

Compatibitity aSSeSSTIert Of SySterT COmpOoTTents

— 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 indicatiing equipment

— Part 17: Short-circuit isolators

— Part 18: Input/output devices

— Part 19: Design, installation, commissioning and service of sound systems for emergency purposes
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— Part 20: Aspirating smoke detectors

— 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 a scattered-light, transmitted-light or ionization smoke sensor, an
electrochemical-cell carbon-monoxide sensor and a heat sensor

— | Part 28: Fire protection control equipment

© 1SO 2012 — All rights reserved \%


https://standardsiso.com/api/?name=7d068ecdfba9b7dcf8058685dc97f166

ISO 7240-10:2012(E)

Introduction

A fire detection and fire alarm system is required to function satisfactorily, not only in the event of a fire, but also
during and after exposure to conditions likely to be met in practice, such as corrosion, vibration, direct impact,
indirect shock and electromagnetic interference. Some tests specified in this part of ISO 7240 are intended to
assess the performance of the fire detectors under such conditions.
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INTERNATIONAL STANDARD ISO 7240-10:2012(E)

Fire detection and alarm systems —

Part 10:
Point-type flame detectors

1 [Scope

Thig part of ISO 7240 specifies requirements, test methods and performance criteria for pointstypg, resettable
flame detectors that operate using radiation from a flame for use in fire detection systems.installed |n buildings.

Thig part of ISO 7240 is not applicable to flame detectors with special characteristicss developed|for specific
risk$. It can be used as guidance in assessing other types of flame detectors not included in this part ¢f ISO 7240.

The| performance of flame detectors is assessed from results obtained in spgegcific tests. This part pf ISO 7240
is npt intended to place any other restrictions on the design and construction of such flame detectprs.

2 |Normative references

The]| following referenced documents are indispensable forithe application of this document| For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO[209, Aluminium and aluminium alloys — Chemigcal composition
ISO|7240-1, Fire detection and alarm systems —Part 1: General and definitions
IEC|60064, Tungsten filamentlamps for doméstic and similar general lighting purposes— Performance réquirements
IEC|60068-1, Environmental testing —~ Part 1: General and guidance

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

IEC|60068-2-2, Environmental'testing — Part 2-2: Tests — Test B: Dry heat
IEC|60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC|60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock
IEC|60068-2<30; Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h + 12 h cycle)

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

IEC 60068-2-78, Environmental testing — Part 2-78:Tests — Test Cab: Damp heat, steady state
IEC 60529, Degrees of protection provided by enclosures (IP Code)

EN 50130-4, 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

3 Terms and definitions

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

© 1S0O 2012 — All rights reserved 1
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31
detector cl

assification

classification of flame detectors to indicate their relative sensitivity to fire

NOTE

part of ISO 7240, except for class 4 where the sensitivity is decided by the manufacturer.

3.2

infrared (IR) detector
flame detector responding only to radiation having wavelengths greater than 850 nm

3.3

Class 1 indicates the highest sensitivity acceptable and class 3 the lowest sensitivity acceptable within this

multiband
flame deted

contribute t
NOTE T

3.4

detector
tor that responds to radiation in more than one distinct wavelength range where each range
b the alarm decision

'he alarm decision may be based on any arithmetic or logical combination of the individual signals.

response point

D
distance at

NOTE 1

3.5
sensitivity
measure of

NOTE N

3.6
sensitivity

any adjustnpent of the detector or of the alarm criteria within the supply and monitoring equipment that leaq

a change in
NOTE 9

3.7
type A
device with

3.8
type B
device with

3.9
ultra-violef

which the individual flame detector under test gives an alarm signal

'he distance, D, is measured in accordance with 6.1.5.

the ability of a flame detector to detect fires

ensitivity is not necessarily directly related to the respanse point.

adjustment
sensitivity

bee 6.1.2.

no specific ingress protection (IP) rating

ingress pratection (IP) rating of IP54C

(UV) detector

flame deteg

torresponding only to radiation having wavelenaths less than 300 nm

may

sto

4
EMC
P

IR
uv

Abbreviated terms

electromagnetic compatibility
ingress protection
infrared

ultra-violet
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5 General requirements

5.1 Compliance

In order to comply with this part of ISO 7240, the detector shall meet the requirements of Clause 5, which shall
be verified visually or by engineering assessment. The detector shall be tested and shall meet the requirements
of the tests as specified in Clause 6 .

5.2 Classification

Detgciors shall conform to one or more of the following classiications to which the manutacjurer claims
conjpliance (see Table 1) and according to the requirements of the tests specified in 6.5.

Table 1 — Flame detector classifications

Class Classification distance
m

25
17
12
decided by the-manufacturer

Alw(N]|=

NOTE Detectors may be classified into more than one class{depending on the results of the assessmegnt.
5.3| Individual alarm indication

5.3.1 Each detector shall be provided with an integral red visual indicator, by which the individual detector that
relepsed an alarm can be identified, until thesalarm condition is reset. Where other conditions of {he detector
are visually indicated, they shall be clearly-distinguishable from the alarm indication, except when the detector
is syitched into a service mode. For a~detachable detector, the indicator may be integral with the |base or the
detgctor head.

5.3.2 The visual indicator shall-be visible from a distance of 6 m in an ambient light intensity up to[500 Ix at an
angle of up to:

a) |5° from the axis pf'the detector in any direction, and

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

5.4| Connection of ancillary devices

The|deteetor may provide for connections to ancillary devices (remote indicators, control relays, etc}), but open-

ors ot circuit falllirac Af thaca cannantinne chall nat nravant thao ~carract Aanaratine Af tha data~tar
SROH-GHEHH e S0 e Se-6oRRe6He RS SHaT o preYeRte-6o8He 6o peratioR-otHe-Gete6tof

5.5 Monitoring of detachable detectors

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

5.6 Manufacturer 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.

© 1S0O 2012 — All rights reserved 3
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5.7 On-site sensitivity adjustment

If there is provision for on-site sensitivity adjustment of the detector, then:

a) forall settings at which the manufacturer claims compliance, the detector shall comply with the requirements
of this part of ISO 7240 and shall achieve a classification corresponding to that marked on the detector for
that setting;

b) for each setting in a), 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;

c) any seftrgersetiirgsatwitch-themandtactorerdeeshe atr-comphanee—with—thispartofHS0—+4240
shall only be accessible by the use of a code or special tool, and it shall be clearly marked on the detdctor
or in the associated data that if these setting or settings are used, the detector does not compl§ with|this
part of [SO 7240.

NOTE These adjustments can be carried out on the detector or on the control and indicating equipment.

5.8 Ingrégss protection (IP) — Optional function

The IP catggory (i.e. IP rating) of the detector shall be specified by the manufacturer. No requirement ghall

apply to typg A flame detectors. Type B flame detectors shall comply with rating /R54C of IEC 60529 (see 6}18).

5.9 Marking

5.9.1 Eagh detector shall be clearly marked with, or supplied with \the following information:

a) reference to this part of ISO 7240, i.e. ISO 7240-10:2012;

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

c) model fesignation (type or number);

d) classification of the detector, e.g. class 1 fwhere the detector is classified as class 4, indicate class 4|and
the disfance as determined by 6.5.2.3);

e) |P rating (if applicable).

f)  mark(s)or code(s), e.g. a serialnumber or batch code, by which the manufacturer can identify, at least, the flate
or batch and place of manufaeture and the version number(s) of any software contained within the detectpr;

g) wiring {ferminal designations;

h) angle qf reception as determined in 6.4;

i) operatihg wavelength band(s), e.g. UV, IR.

59.2 Forldetachable rinfnr\i‘r\r'ey the detector head shall he marked with at least 9), h), r\), rl), n), f), h) anhd |)

from 5.9.1, and the base shall be marked with at least c), i.e. its own model designation, and g).

5.9.3 Where any marking on the device uses symbols or abbreviations not in common use, these shall be
explained in the data supplied with the device.

5.9.4 Themarking shall be visible during installation of the detector and shall be accessible during maintenance.

5.9.5 The markings shall not be placed on screws or other easily removable parts.

© 1SO 2012 — All rights reserved
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5.10 Data

5.10.1 Detectors shall either be supplied with sufficient technical, installation and maintenance data to enable
their correct installation and operation or, if all of these data are not supplied with each detector, reference to the
appropriate data sheet shall be given on, or with, each detector.

5.10.2 To enable correct operation of the detectors, these data should describe the requirements for the
correct processing of the signals from the detector. This may be in the form of a full technical specification of
these signals, a reference to the appropriate signalling protocol or a reference to suitable types of control and
indicating equipment, etc.

5.10.3 Installation and maintenance data shall include reference to an in situ test methed to lensure that
detgctors operate correctly when installed.

NOTE Additional information can be required by organizations certifying that detectors produced by a manufacturer
conform to the requirements of this part of ISO 7240.

5.11 Requirements for software-controlled detectors

5.11.1 General

For detectors that rely on software control, the requirements of 5,44.2, 5.11.3 and 5.11.4 shall be mqt in order to
fulfi| the requirements of this part of ISO 7240.

5.11.2 Software documentation

5.11.2.1 The manufacturer shall submit documentation that gives an overview of the software design. This
docpmentation shall be in sufficient detail for the d&sign to be inspected for compliance with this part pf ISO 7240
and|shall include at least the following:

a) [functional description of the main program flow (e.g. as a flow diagram or structogram), inclyding a brief
description of

1) the modules and the furctions that they perform,

2) the way in which thesmodules 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;

b) |description of those areas of memory used for each purpose (e.g. the program, site-specific data and
ranning data);

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

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

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

2) adescription of the tasks performed,

© 1S0O 2012 — All rights reserved 5
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3)

for valid data;

0)

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

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)

NOTE

This detailed design documentation can be reviewed at the manufacturer’s premises.

5.11.3 Software design

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

In order to ¢nsure the reliability of the detector, the following requirements for software design apply.

a)

b) Thed
cause

c)

The software shall have a modular structure.

ign of the interfaces for manually and automatically generated data shall not permit invalid da
rror in the program operation.

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

5.11.4 Stonage of programs and data

5.11.4.1 The program used to comply with this part of ISO 7240 and any preset data, such as manufactu
settings, shall be held in non-volatile memory. Writing to areas of memory.containing this program and data sh3

a to

fer's
Il be
Ctor.

rnal
wer,

een

possible only by the use of a special tool or code and shall not be possible during normal operation of the dete
5.11.4.2 Site-specific data shall be held in memory that retains data for at least two weeks without extsg
power to thé detector, unless provision is made for the automatic renewal of such data, following loss of po
within 1 h of power being restored.

6 Tests

6.1 Gengral

6.1.1 Atmospheric conditions for‘tests

6.1.1.1 Unpless otherwise stated in a test procedure, carry out the testing after the test specimen has 4
allowed to dtabilize in the standard atmospheric conditions for testing as specified in IEC 60068-1 as follow
— temperature: (15 to 35) °C;

— relative| humidity: (25 to 75) %;

— air pregsure: (86 to 106) kPa.

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

6.1.2 Operating conditions for tests

6.1.2.1

If a test method requires a specimen to be operational, then connect the specimen to suitable supply

and monitoring equipment having the characteristics required by the manufacturer’s data. Unless otherwise
specified in the test method, the supply parameters applied to the specimen shall be set within the manufacturer’s
specified range(s) and shall remain substantially constant throughout the tests. The value chosen for each
parameter shall normally be the nominal value, or the mean of the specified range. If a test procedure requires a
specimen to be monitored to detect any alarm or fault signals, then connections shall be made to any necessary

© 1SO 2012 — All rights reserved
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ancillary devices, e.g. through wiring to an end-of-line device for collective (conventional) detectors, to allow a
fault signal to be recognized.

6.1.2.2 Unless otherwise specified in the test method, detectors having adjustable sensitivity shall be set to
their highest sensitivity for the conditioning.

6.1.2.3 The details of the supply and monitoring equipment and the alarm criteria used shall be given in the
test report (see Clause 7).

6.1.3 Mounting arrangements

specimen shall be mounted by its normal means of attachment in accordance with the"ma
uctions. If these instructions describe more than one method of mounting, then the methed cq

The
inst

hufacturer’s
nsidered to

be most unfavourable shall be chosen for each test.

6.1.4 Tolerances

6.1.4.1 Unless otherwise stated, the tolerances for the environmental test.parameters shall be as|given in the
bas|c reference standards for the test, e.g. the relevant part of IEC 60068.

6.1.4.2 If a specific tolerance or deviation limit is not specified in<a requirement or test procedqure, then a
tolefance of +5 % shall be applied.

6.1.6 Determination of response point

6.1.p.1 Principle

The| response point shall be measured by exposing the detector to the radiation from a suitable flame source

and ithin 30 s of

bein

determining the greatest distance at whichi-the detector reliably produces an alarm condition W
g exposed to the radiation from the flame.

6.1.p.2 Test apparatus

6.1.
and

5.2.1 The test apparatus shall be as described in Annex A. The design and construction of th
the surfaces surrounding-the test area shall be such that no significant radiation from the sou

b apparatus
Fce reaches

the
no 1
gas

6.1.
rela

Hetector apart from.that which has passed through the aperture. This means for example that th
eflection of radiatien*from the walls or other parts of the apparatus and no spurious radiation fi
bs or hot surfaces' around the burner.

.2.2 Threughout this test method, the detector shall be aligned relative to its optical axis and t
ive tosthe plane of the detector sensing elements shall be measured. If the detector does

ere shall be
om hot flue

e distances
not have a

welll defined optical axis, then the manufacturer shall nominate an optical axis for the purposes| of this test
method’ The pasition of this axis relative to an easily identifiable plane on the detector shall be noted in the
test report (see Clause 7). Similarly, if the detector sensing elements do not lie in a well defined plane, then the
manufacturer shall nominate a plane for the purposes of this test method. The position of this plane relative to
an easily identifiable plane on the detector shall be noted in the test report (see Clause 7).

6.1.5.3 Initial determination

A suitable area for the aperture shall be determined experimentally before the commencement of the test
program such that the response point of one detector, chosen at random from the specimens submitted for
test, lies within the range 1 300 mm to 1 700 mm. The size and shape of the aperture used shall be recorded
and shall be kept constant throughout the test program. For detectors having adjustable sensitivity and whose
adjustment range covers more than one sensitivity class, the appropriate aperture size for each sensitivity
class of detector shall be determined.
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6.1.5.4 Source stability

After determining a suitable aperture size and before any determination of response points, the irradiance on
the optical axis of the source shall be measured using the radiometer in accordance with Clause A.5. This
measurement shall be carried out with no modulation of the source and with the aperture unobstructed. The
measured value of irradiance shall be recorded and used as a reference throughout the test program to verify

that the source radiance has not varied by more than 5 %.

6.1.6 Test procedure

the shutter
response p

6.1.6.2 Beg¢fore commencing any measurement of the response point, allow the burnerte reach a st

working cor

6.1.6.3 V.

distance fof 30 s using the shutter. The response point, D, is the greatest distance, measured between

aperture a

response w(thin each 30 s exposure. If the detector response is known to bé dependent on previous exposu

radiation, t

affect the measurement of the response point.

6.1.6.4 For detectors having stochastic response behaviouryxgach value of D shall be the mean value

least six re
value of D

Dint.

dition.

ry the distance of the specimen from the source and expose the deteCtor to the source at g

the plane of the specimen sensing element(s), at which the detector reliably produces an a

r a time specified by the manufacturer. During this stabilization period, shield the specimen upi
n accordance with Clause A.3 from all sources of radiation which can affect the determination o

bble

ach

the
arm
eto

n allow sufficient time before each exposure to ensure that previous exposures do not substanfially

etitions of each measurement. Continue repetitions until an additional value changes the ave
y less than 5 %.

bf at
age

6.1.7 Reduced functional tests

Where the test procedure calls for a reduced functional test, the detector shall be exposed to a sourcge of
radiation that is sufficient to cause an alarm response from the detector. The nature of the source used and the
duration of the exposure shall be appropriate to the product in question.

6.1.8 Proyision for tests

6.1.8.1 TIe following shathbe provided for testing compliance with this part of ISO 7240:

a) for detachable det&etors, eight heads and eight bases; for non-detachable detectors, eight specimens;

b) the datp required in 5.10.

6.1.82 T igtion

with regard to the|r constructlon and callbratlon This |mpI|es that the mean response pomt of the elght spemmens
found in the reproducibility test (6.2) should also represent the production mean and that the limits specified in
the reproducibility test should also be applicable to the manufacturer’s production.

6.1.9 Test schedule
The detectors shall be tested according to the test schedule given in Table 2. After the reproducibility test, the

four specimens having the largest value of response point (at the highest sensitivity setting) shall be numbered 1
to 4 and the remainder shall be numbered 5 to 8.
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Table 2 — Test schedule
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Test Subclause Specimen number(s)

Reproducibility 6.2 all specimens
Repeatability 6.3 1
Directional dependence 6.4 1
Fire sensitivity 6.5 all specimens
Dazzling (operational) 6.6 1
Dry heat (operational) 6.7 2
Cold (operational) 6.8 2
Danp heat, cyclic (operational) 6.9 6
Dalnp heat, steady state (endurance) 6.10 6
Sulphur dioxide (SO2) corrosion (endurance) 6.11 5
Shock (operational) 6.12 8
Impact (operational) 6.13 7
Vibration, sinusoidal (operational) 6.14 4
Vibfration, sinusoidal (endurance) 6.15 4
Vatliation in supply parameters (operational) 6.16 1
Electromagnetic compatibility (EMC) immunity tests (operational) 6.17

Flectrostatic discharge 14

Radiated electromagnetic fields 39

Conducted disturbances induced by electromagnetic fields 39

Fast transient bursts 39

Slow high-energy voltage surges 23
Ingfess protection — Optional function 6.18 5

In the interest of test economy, it is permitted 16 use the same specimen for more than one EMC test. In that case, thg intermediate
tional test(s) on the specimen(s) used forgmore than one test can be deleted and the full functional test conducted|at the end of
th?Eequence of tests. However, it should be notéd that in the event of a failure, it might not be possible to identify which {est exposure
caused the failure.

6.1.10 Test report

The

6.2

test results shall:be reported in accordance with Clause 7.

Reproducibility

6.2. ,Object of test

To s

i) ) el s bl - (] o (] L £ - o - l I' h
TOW-that te SeMSIvVIy O tMe SPeTMeIT aoes Mot vary urnatiy monT SpeECITTeT (o SpeTimeT and 10 establis

response point data for comparison with the response points measured after the environmental tests.

6.2.2 Test procedure

6.2.2.1

Measure the response point of each of the test specimens as specified in 6.1.6 and record each

value of D. For detectors having adjustable sensitivity and whose range of adjustment covers more than one
sensitivity class, repeat the measurement for each marked class.

6.2.2.2 Calculate the mean of these response points, which shall be designated D .
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6.2.2.3 For each class setting, designate the maximum response point as Dmax, the lowest response point as
Dmin, and the mean as D .

6.2.3 Req

uirements

For each class setting, the ratio Dmax: D shall not be greater than 1,15 and the ratio D : Dmjn shall not be
greater than 1,22.

6.3 Repeatability

6.3.1 Objtct of test
To show that the specimen has a stable behaviour with respect to its response point even after a numbegr of
alarm condjtions.
6.3.2 Tes{ procedure
6.3.2.1 Mgpasure the response point of the specimen to be tested six times as specified in 6.1.6.
6.3.2.2 Designate the maximum response point as Dmax, the minimum value @s” Dpin.
6.3.3 Requirements
The ratio of|the response points Dmax: Dmin shall not be greater than*1,14.
6.4 Diregtional dependence
6.4.1 ObjIct of test
To show that the sensitivity of the specimen is nat unduly dependent on the direction of the radiation inciflent
on the spedimen.
6.4.2 Tes{ procedure
6.4.2.1 Mpunt the specimen on(the optical bench with its optical axis coincident with the source optical pxis
as shown i Figure 1. Rotate the’specimen through an angle, a, about an axis normal to the optical axis|and
passing thrpugh the point of.intersection of the optical axis and the plane of the sensing element(s). Meagure
the responge value of the“specimen as:
o =15°130°.., oo
where frpax is the maximum half-angle of reception specified for that detector type by the manufacturer.

6.4.2.2 With the angle, a, set to amax, rotate the specimen about its optical axis through an angle, 8, and
measure the response point a further seven times:

B = 45°

,90°,135°,180°, 225°, 270°, 315°

6.4.2.3 Designate the maximum value of response value at any angle in this test and that measured for the

same speci

6.4.3 Req

men in the reproducibility test as Dmax, and the minimum value as Dpjn.

uirements

The ratio of the response points Dmax: Dmin shall not be greater than 1,41.

10
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Figure 1 — Measurement of directional dependence

6.5 Fire sensitivity

6.5.1 Object of test

To show that the specimen has adequate sensitivity to fire as required for general application in fire detection
systems for buildings, and to determine the sensitivity class or sensitivity classes appropriate for the detector.
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6.5.2 Test procedure

6.5.2.1 Principle of test

The test consists of exposing the detectors to the radiation of two types of test fire at known distances, d, to
determine if the detectors are capable of producing an alarm signal within 30 s. The distance shall be chosen in
accordance with the manufacturer’s specification for the intended class or classes of the detector (see 6.5.3).

6.5.2.2 Mounting of specimens

6.5.2.2.1
height of 1,4

6.5.2.2.2
stabilize in i
the manufa

6.5.2.2.3
detectors to

Connect each specimen to its supply and monitoring equipment as specified in 6.1.2, ‘and allow,
Es quiescent condition for at least 15 min before the start of each test fire or for a period specifie
Cturer.

Ensure that the area is free of radiation sources and draughts that can. affect the response of
the test fire.

Mount the eight specimens on a support, with their optical axes in the horizontal plane and gt a
m £ 0,2 m. The horizontal angle of incidence, In, as defined in Figure 2, shall be not greaterthain 5°.

it to
i by

the

6.5.2.3 Test fires

6.5.2.3.1 |f the manufacturer specifies class 1, perform the procedure specified in 6.5.2.3.5 to 6.5.2.3.11 jwith
the distancg between the fire and the detectors of 25 m from the plane of the detector sensing elements.
6.5.2.3.2 |f the manufacturer specifies class 2, perform theprocedure specified in 6.5.2.3.5 to 6.5.2.3.11 with
the distancg between the fire and the detectors of 17 m frem the plane of the detector sensing elements.
6.5.2.3.3 |f the manufacturer specifies class 3, perform the procedure specified in 6.5.2.3.5 to 6.5.2.3.11 jwith
the distancg between the fire and the detectors 0f\#2 m from the plane of the detector sensing elements.
6.5.2.3.4 [f the manufacturer specifies class'4, perform the procedure specified in 6.5.2.3.5 to 6.5.2.3.11 jwith
the distanc¢ between the fire and the detectors specified by the manufacturer from the plane of the detdctor
sensing elements.

6.5.2.3.5 Place the fire tray,eontaining n-heptane in accordance with Annex B.

6.5.2.3.6 Phield the speCimen from the fire tray.

6.5.2.3.7 |gnitedhe fuel and allow it to burn for at least 1 min.

6.5.2.3.8 Ramaove the shutter and allow the detectars to he nvpncnrl tao the radiation from the fire for o p riod

of 30 s. At the end of the 30 s period, shield the detectors from the fire radiation.

6.5.2.3.9 Record the status of each detector during the test.

6.5.2.3.10 If all eight specimens are in the alarm condition, then the detector shall be deemed to respond to the
test fire. If one or more of the specimens has failed to respond, then the detector is deemed to have failed the test.

6.5.2.3.11 Repeatthe procedure specified in 6.5.2.3.5t06.5.2.3.10 using the methylated spirit fire, in accordance
with Annex C.
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6.5.2.3.12 For detectors having adjustable sensitivity, repeat the above tests for the extreme sensitivity settings.
If the range of adjustment covers more than one sensitivity class, conduct the tests for settings corresponding to
each of the marked classes [see 5.7 a)].

6.5.3 Classification

Classify the detector according to the greatest distance at which all eight specimens respond to each fire type
within the 30 s exposure. At each tested setting for which the manufacturer claims compliance with this part of
ISO 7240, classify the detector response as class 1, 2, 3 or 4 (see 5.2).
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]

Key
supply and.menitoring equipment

5creen to-be’removed during test

horizontal optical axis of detectors
estfire

detectors

S oA W N

response point

W)

H=15m==0,2m.
Iy =0°+5°

o

Figure 2 — Fire sensitivity test

6.5.4 Requirements

6.5.4.1 The detector shall attain classification 1, 2, 3 or 4.
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6.5.4.2 For detectors having adjustable sensitivity, and for which the adjustment covers more than one
sensitivity class, the sensitivity class determined at each setting shall correspond to that marked on the detector.

6.6 Dazzling (operational)

6.6.1 Object of test

To show that the sensitivity of the specimen is not unduly influenced by the close proximity of artificial light sources.

6.6.2 Test procedure and apparatus

6.6.2.1 Reéference

Use the tes} apparatus and perform the procedure described in Annex D and 6.6.2.2 t0 6.6.2.6,

6.6.2.2 Stpte of the specimen during conditioning

Mount the specimen on the optical bench as described in 6.1.3 and connect it to(its supply and indicdting
equipment @s specified in 6.1.2.

6.6.2.3 C:[nditioning

Condition the specimen in a darkened room for 1 h and then perform the following procedure.

a) Switch|the lamp ON for 1 s and then OFF for 1 s. Repeat 20 times.
b) Switch|the lamp ON for 2 h.

6.6.2.4 Me¢asurements during conditioning

Monitor the|specimen during the conditioning peried.to detect any alarm or fault signals.
6.6.2.5 Fipal measurement (light source.on)

6.6.2.5.1 |mmediately after the contindous exposure [see 6.6.2.3 b)], and with the light source still [ON,
determine the response point in accordance with 6.1.6.

6.6.2.5.2 DPesignate the greater of the response points measured in this test and that measured for the spme
specimen in} the reproducibility test as Dmax, and the lesser as Dpin.

6.6.2.6 Fipal measurement (light source off)

6.6.2.6.1 |mmediately after the completion of the measurement in 6.6.2.5, switch the light source OFF [and

aIIow the shed kel to raooiar for b oain th ad PV VIV PN tormaina tho e o o :ﬂ in
CUITTIOTIT tTU TOUUUVOT VT TTTInT. 7w une Oitu vl uare I\4\JUV\4I] P\.IIIU\J, AV AYASI R RRIIEAY I B A v |\J\JPU||\J\-’ P\JI

accordance with 6.1.6.

6.6.2.6.2 Designate the greater of the response points measured in this test and that measured for the same
specimen in the reproducibility test as Dmax, and the lesser as Dmin.

6.6.3 Requirements
6.6.3.1 No alarm or fault signals shall be given during exposures a) and b) of 6.6.2.3.

6.6.3.2 The ratio of the response point values Dmax: Dmin determined in 6.6.2.5 shall not be greater than 1,26.
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6.6.3.3 The ratio of the response point values Dmax: Dmin determined in 6.6.2.6 shall not be greater than 1,14.
6.7 Dry heat (operational)

6.7.1 Object of test

To demonstrate the ability of the specimen to function correctly at high ambient temperatures appropriate to the
anticipated service environment.

6.7.2 Test procedure and apparatus

6.7.2.1 General

Usgq the test apparatus and perform the procedure as specified in IEC 60068-2-2,\Test Ba |or Bb, and
6.7.2.2t0 6.7.2.4.

6.7.R.2 State of the specimen during conditioning

Mount the specimen as specified in 6.1.3 and connect it to supply and monitoring equipment as specified in 6.1.2.

6.7.2.3 Conditioning

Apgly the following conditioning:

— |temperature: Starting at an initial air temperature of (23 + 5) °C, increase the air tempperature to
(55 2) °C.

— |duration: Maintain the temperature-for 16 h.

NOTE Test Bb specifies rates of change pf temperature of <1 °C/min for the transitions to ahd from the

conglitioning temperature.

6.7.2.4 Measurements during conditioning

Monitor the specimen during theenditioning period to detect any alarm or fault signals. During thg last 30 min
of the conditioning, subject the 'specimen to the reduced functional test in accordance with 6.1.7.

6.7.2.5 Final measuremeénts

6.7.2.5.1 After the'recovery period of at least 1 h at standard atmospheric conditions, measure the response
poirlt of the spetCimen in accordance with 6.1.6.

6.7.R.5.2 \»Designate the greater of the response points measured in this test and that measured fpr the same
spegimen in the reproducibility test as Dmax, and the lesser as Dmin.

6.7.3 Requirements

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

6.7.3.2 The specimen shall give an alarm signal in response to the reduced function test.

6.7.3.3 The ratio point values Dmax: Dmin shall be not greater than 1,26.
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6.8 Cold

6.8.1

(operational)

Object of test

To demonstrate the ability of the specimen to function correctly at low ambient temperatures appropriate to the

anticipated

service temperature.

6.8.2 Test procedure

6.8.2.1

Reference

Use the test

6.8.2.2 St

Mount the s

6.8.2.3 Co¢nditioning

Apply the fq
— temper
— duratio

NOTE 1
conditioning

6.8.2.4 Measurements during conditioning

Monitor the|specimen during the conditioning period to-detect any alarm or fault signals. During the last 30
of the condjtioning, subject the specimen to the reduced functional test in accordance with 6.1.7.

6.8.2.5 Fipal measurements

6.8.2.5.1 After the recovery period of at least 1 h at standard atmospheric conditions, measure the respq
point of the [specimen in accordance, with 6.1.6.

6.8.2.5.2 Designate the greater of the response points measured in this test and that measured for the s
specimen ir} the reprodugibility test as Dmax, and the lesser as Dpin.

6.8.3 Requirements

6.8.3.1 No alarm orfault signals shall be given during the transition to or the period at the conditioning temperat

apparatus and perform the procedure as specified in IEC 60068-2-1, Test Ab, and 6.8.2.2 t0'6.8

ate of the specimen during conditioning

llowing conditioning:

hture: (-10 £ 3) °C;
: 16 h.
[est Ab specifies rates of change of temperature of <1 *C/min for the transitions to and from

temperature.

2.4.

pecimen as specified in 6.1.3 and connect it to supply and monitoring equipment as'specified in 6}1.2.

the

min

nse

Ame

6.8.3.2 The specimen shall give an alarm signal in response to the reduced functional test.

6.8.3.3 The ratio Dmax: Dmin shall be not greater than 1,26.

6.9 Dam

6.9.1

p heat, cyclic (operational)

Object of test

To demonstrate the ability of the specimen to function in an environment with high relative humidity (RH) where
condensation on the equipment can occur.

16
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6.9.2 Test procedure

6.9.2.1 Reference

Use the test apparatus and procedures as specified in IEC 60068-2-30 using the Variant 1 test cycle and
controlled recovery conditions and in 6.9.2.2 t0 6.9.2.4.

6.9.2.2 State of the specimen during conditioning

Mount the specimen as specified in 6.1.3 and connect it to supply and monitoring equipment as specified in 6.1.2.

Anylself-test feature intended to monitor the transmission of the detector window can be disabled durjng this test.

6.9.2.3 Conditioning
Thetfollowing severity of conditioning shall be applied:
— |temperature: (40 £ 2) °C;

— |number of cycles: 2.
6.9.2.4 Measurements during conditioning
6.9.2.4.1 Monitor the specimen during the conditioning period te detect any alarm or fault signals

6.9.2.4.2 During the last 30 min of the high-temperature(phase of the last cycle, subject the spegimen to the
redyiced functional test described in 6.1.7.

6.9.2.5 Final measurements

6.9.2.5.1 After the recovery period of at least 1 h at standard atmospheric conditions, measure the response
poirlt of the specimen in accordance with 6.1.6.

6.9..5.2 Designate the greateriof the response points measured in this test and that measured fpr the same
spegimen in the reproducibility test as Dmax, and the lesser as Dmin.

6.9.3 Requirements
6.9.83.1 Noalarmyorfault signals shall be given during the transition to or the period at the conditioning temperature.
6.9.83.2 Thespecimen shall give an alarm signal in response to the reduced functional test.

6.9.B:3) The ratio Dmax: Dmin shall be not greater than 1,26.

6.10 Damp heat, steady state (endurance)

6.10.1 Object of test

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

6.10.2.1 Reference

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

6.10.2.2 to

6.10.2.2 St

6.10.2.4.

ate of the specimen during conditioning

Mount the specimen as specified in 6.1.3. Do not supply it with power during the conditioning.

6.10.2.3 Cg
Apply the fq
— temper
— relative

— duratio
6.10.2.4 Fi

6.10.2.4.1
response p

6.10.2.4.2 Designate the greater of the response points meastied in this test and that measured for the s
specimen ir} the reproducibility test as Dmax, and the lesser as*Dmin.

6.10.3 Requirements

6.10.3.1 N¢ fault signal attributable to the endurance conditioning shall be given on reconnection of the specir

6.10.3.2 The ratio Dmax: Dmin shall be not-greater than 1,26.

6.11 Sulfu

6.11.1 Object of test

To demons
atmospheri

6.11.2 Test

bnditioning

llowing conditioning:
hture: (40 £ 2) °C;
humidity: (93 £ 3) %;

N 21 d.
hal measurements

A\fter a recovery period of between 1 h and 2 h in standard“atmospheric conditions, measure
bint as specified in 6.1.5.

r dioxide (SO2) corrosion (endurance)

trate the ability of the specimen to withstand the corrosive effects of sulfur dioxide ag
C pollutant,

procedure

the

Ame

nen.

an

6.11.2.1 Reference

Use the test apparatus and procedure as generally specified in IEC 60068-2-42, Test Kc, but carry out the
conditioning as specified in 6.11.2.3.

6.11.2.2 St

ate of the specimen during conditioning

Mount the specimen as specified in 6.1.3. Do not supply it with power during the conditioning, but equip it with
untinned copper wires of the appropriate diameter, connected to a sufficient number of terminals to allow the

final measu

18

rement to be made without making further connections to the specimen.
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6.11.2.3 Conditioning

Apply the following conditioning:

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

— SOz concentration: (25 = 5) yl/l;

— duration: 21 d.

6.11.2.4 Final measurements

6.11.2.4.1 Immediately after the conditioning, subject the specimen to a drying period of:16 h at|(40 £ 2) °C
and|<50 % RH, followed by a recovery period of at least 1 h at the standard atmospheric.conditionp. After this,
measure the response point as specified in 6.1.5.

6.11.2.4.2 Designate the greater of the response points measured in this test-and that measured fpr the same
spegimen in the reproducibility test as Dmax, and the lesser as Dpmin.

6.11.3 Requirements
6.11.3.1 No fault signal attributable to the endurance conditioning shall be given on reconnection of the specimen.
6.11.3.2 The ratio Dmax: Dmin shall be not greater than. 1,26.
6.12 Shock (operational)

6.12.1 Object of test

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

6.12.2 Test procedure and apparatus

6.12.2.1 General

Usd the test apparatus and perform the procedure generally as specified in IEC 60068-2-27, Test Ha, but carry
out [he conditioping as specified in 6.12.2.3.

6.12.2.2 State of the specimen during conditioning

Mountthe specimen as specified in 6.1.3 to a rigid fixture and connect it to its supply and monitoring equipment
as specified in 6.1.2.

6.12.2.3 Conditioning

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

— shock pulse type: half sine;
— pulse duration: 6 ms;
— peak acceleration: 10(100 - 20M) m/s2 (where M is the mass of the specimen in kilograms);
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r of directions:

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

easurements during conditioning

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

6.12.2.5 Fipal measurements

6.12.2.5.1 After the conditioning, measure the response point as specified in 6.1.5.

6.12.2.5.2 Pesignate the greater of the response points measured in this test and that measured for the s
specimen ir} the reproducibility test as Dmax, and the lesser as Dpin.

6.12.3 Requirements

6.12.3.1 N¢ alarm or fault signals shall be given during the conditioning period or the additional 2 min.
6.12.3.2 The ratio Dmax: Dmin shall be not greater than 1,26.

6.13 Impdct (operational)

6.13.1 Obj];ct of test

To demonsfrate the immunity of the specimen to meehanical impacts upon its surface, which it may susta
the normal pervice environment, and which it can réasonably be expected to withstand.

6.13.2 Tes{ procedure

6.13.2.1 Apparatus

Use the tes

6.13.2.2 St

| apparatus specified-innAnnex E.

te of the spec¢imen during conditioning

Mount the gpecimen.rigidly to the apparatus by its normal mounting means and position it so that it is st

by the uppdr half of-the impact face when the hammer is in the vertical position (i.e. when the hammerhez

moving horizontally). Choose the azimuthal direction and the position of impact relative to the specimen as

most likely

impair the normal functioning of the specimen. Connect the specimen to its supply and monitg

Hme

nin

uck
dis
that
ring

equipment as apcuiﬁcd i6-4-2-

6.13.2.3 Conditioning

Use the fol

impact

numbe

20

hammer velocity:

lowing test parameters during the conditioning:
energy: (1,9+0,1) J;
(1,5 +£0,13) m/s;

r of impacts: 1.
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6.13.2.4 Measurements during conditioning

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

6.13.2.5 Final measurements

6.13.2.3.1 After the conditioning, measure the response point as specified in 6.1.5.

6.13.2.3.2 Designate the greater of the response points measured in this test and that measured for the same
specimen in the reproducibility test as Dmax, and the lesser as Dpmin.

6.13

6.13

6.13

6.13

6.1

6.14

To
ser

6.14

6.14

Usel

6.14

Mot
as s
of th

6.14

6.14

.3 Requirements

.3.3 The ratio of the response points Dmax: Dmin shall not be greater than 1,26.
L Vibration, sinusoidal (operational)

.1 Object of test

lemonstrate the immunity of the specimen to vibration at levels considered appropriate to
ice environment.

.2 Test procedure

.2.1 Reference

the test apparatus and perform the procedure as specified in IEC 60068-2-6, Test Fc, and in 6.14.2.

.2.2 State of the specimen during conditioning

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

.3.2 The impact shall not detach the flame detector from its base or the base from the mounting.

the normal

P 106.14.2.5.

nt the specimen on a figid fixture as specified in 6.1.3 and connect it to its supply and monitoring equipment
pecified in 6.1.2. Apply the vibration in each of three mutually perpendicular axes in turn, and|so that one
e three axes isperpendicular to the normal mounting plane of the specimen.
.2.3 Conditioning
.2.3.1¢ Apply the following conditioning:
mrequency range: (2 to—t0Hz;
displacement: 1,24 mm;
frequency range: (10 to 150) Hz;
acceleration amplitude: 5 m/s? (=0,5 gn);
number of axes: 3;
sweep rate: 1 octave/min;
number of sweep cycles: 1 Jaxis.
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6.14.2.3.2 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. It is necessary to make only one final measurement.

6.14.2.4 Measurements during conditioning

Monitor the

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

6.14.2.5 Final measurements

6.14.2.5.1

fter the conditioning, visually inspect the specimen for mechanical damage both internally

externally. Then measure the response point as specified in 6.1.5.

NOTE

6.14.2.5.2
specimen ir

6.14.3 Req

6.14.3.1 N
internally nc

and

he final measurements are normally made after the vibration endurance test and it is necessafy to make
them here only if the operational test is conducted in isolation.

Designate the greater of the response points measured in this test and that measured for the s
the reproducibility test as Dmax, and the lesser as Dpin.

uirements

b alarm or fault signals shall be given during the conditioping! No mechanical damage ne
r externally shall result.

6.14.3.2 The ratio of the response points Dmax: Dmin Shall not be(greater than 1,26.

6.15 Vibration, sinusoidal (endurance)

6.15.1 Object of test

To demonstrate the ability of the specimen to withstand the long-term effects of vibration at levels appropria

the shipping

6.15.2 Test

, installation and service envirenment.

procedure

6.15.2.1 Reference

Use the test

apparatus and pefform the procedure as specified in IEC 60068-2-6, Test Fc,andin6.15.2.2t06.15

6.15.2.2 Stpate of the'specimen during conditioning

Mount the S

pecimen on a rigid fixture as specified in 6.1.3, but do not supply it with power during conditior

Hme

ther

2.4

ing.

Apply the v

s is

trrert

perpendicular to the normal mounting axis of the specimen.

6.15.2.3 Conditioning

Apply the following conditioning:

22

frequency range:
acceleration amplitude:

number of axes:

(10 to 150) Hz;
10 m/s? (=1,0 gp);
3
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sweep rate: 1 octave/min;

number of sweep cycles: 20 /axis.

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

jected to the

operational test conditioning followed by the endurance-test conditioning in one axis before changing to the next axis. Itis

only

necessary to make one final measurement.

6.15.2.4 Final measurements

6.15

6.14
spe

6.15

The

6.1

6.16.1 Object of test

To 9
detd

6.16.2 Test procedure

6.16.2.1 Measure the response point of the specimen as specified in 6.1.5, at the upper and lower

sup

NOT
For

6.16.2.2 Designate the greaterof the response points measured in this test and that measured f

spe

6.16.3 Requirements

The

6.1

ooy

.2.4.2 Designate the greater of the response points measured in this test and that measured f
Cimen in the reproducibility test as Dmax, and the lesser as Din.

.3 Requirements

ratio of the response points Dmax: Dmin shall not be greater than 1,26.

b Variation of supply parameters (operational)

how that, within the specified range(s) of the supply parameters (e.g. voltage), the response
ctor is not unduly dependent on those parameters.

Dly parameter (e.g. voltage) range(s) spécified by the manufacturer.

E For non-addressable (conventional) detectors, the supply parameter is the d.c. voltage applied to

Cimen in the reproducipility test as Dmax, and the lesser as Dpin.

ratio Dmax:\Pmin shall be not greater than 1,26.

f EMC-immunity tests (operational)

2 41 Aftar the caonditionina—maeacira tha racnanca naint Af thn cnaniman Ao conanifind 1n 8 1 O
T Tt Tt e COTTt oGS TouUTrectHeTeo S pPoMmMrt O meSpeommertaosSpeomee 99— 9.

br the same

point of the

limits of the

the detector.

bther types of detector (e.g. analogue.addressable), it can be necessary to consider signal levels and tinming.

br the same

6.17

a)

NOTE

T The Tolfowir g EMCIT |“U|i|f9 €315 shalt be carried out as Spécll ed T ENSOT30-4"

electrostatic discharge;

up to a maximum of 30 s.

b)

radiated electromagnetic fields;
conducted disturbances induced by electromagnetic fields;
fast transient bursts;

slow high-energy voltage surges.

© 1SO 2012 — All rights reserved

For UV detectors that respond to the radiation from the spark, the time between discharges can be increased
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6.17.2 For these tests, the criteria for compliance as specified in EN 50130-4 and the following shall apply.

The functional test, called for in the initial and final measurements, shall be as follows.

Measure the response points as specified in 6.1.5.

specimen in the reproducibility test Dmax, and the lesser as Dpjn.

a)

b)

c) Thesp

d) Theac
be not

6.18 IP —

The required operating condition shall be as specified in 6.1.2.

ecimen shall be mounted in accordance with 6.1.3

Designate the greater of the response point measured in this test and that measured for the same

ceptance criteria for the functional test after the conditioning shall be that the ratio Dmax: Dmin’S
greater than 1,26.

Optional function

6.18.1 Object of test

To demons
ingress of s

6.18.2 Enc

rate that the degree of protection provided by the enclosure of the specimen, with regard tg
olid foreign objects and the harmful effects due to the ingress of water.

osure of the flame detector

The encloslire of the flame detector shall be taken as comprising any-parts of the outer physical envelope o

specimen W

hich prevents or restricts access of solid foreign objects to the sensor(s), electronic assembly

and wiring terminals.

Ingress of i

6.18.3 Test

nuid inside the enclosure is possible, but shouldnot adversely affect the operation of the specin

procedure

6.18.3.1 Réference

The test ap
6.18.3.2 St

6.18.3.2.1
specified in

6.18.3.2.2
as specified

6.18.3.2.3
access to h

baratus and test procedure shall be as described in IEC 60529 and in 6.18.3.2 t0 6.18.3.4.
ate of the specimen during conditioning

Mount the specimen, including wiring termination boxes which form part of the flame detecto
6.1.3 to a rigidfixture, and in accordance with IEC 60529.

-or thedestfor protection against ingress of water, connect it to its supply and monitoring equipn
in 6.172.

hall

the

the
ies)

nen.

, as

hent

azardous parts, do not connect it to its supply and monitoring equipment.

6.18.3.3 Conditioning

Apply the test conditions specified in IEC 60529 for the following IP Codes:

a) typeA:
b) type B:
1)

2)

24

no test;

IP54C

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

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

-or the test for protection against ingress of solid foreign objects and the test for protection against
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3) protection against access to hazardous parts (indicated by the additional letter).

6.18.3.4 Measurement during conditioning

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

6.18.3.5.1 After conditioning perform the following.

a) [Examine the Speclmen 10r ngress or water.

b) |Measure the response point as specified in 6.1.5.

6.18.3.5.2 Designate the greater of the response points measured in this test and that measured fpr the same
spetimen in the reproducibility test as Dmax, and the lesser as Dmin.

6.14.4 Requirements

6.18.4.1 For type B, the following requirements shall be satisfied.
a) |No alarm or fault signals shall be given during the conditioning period.
b) | The specimen shall comply with rating IP54C specified inntlEC 60529.

c) |No water shall have penetrated the enclosure or if watér has penetrated the enclosure, the spgcimen shall
have incorporated adequate provision for drainagé:

6.18.4.2 The ratio of the response points Dmax: Dmin Shall not be greater than 1,26.

7 |Test report

Theltest report shall contain as a minimum the following information:
a) |identification of the flame-detector tested;

b) |reference to this part'of)ISO 7240, i.e. ISO 7240-10:2012;

c) |results of the test:the individual response points and the minimum, maximum and arithmetic mean values
where appropyiate;

d) |detector<lassification;

e) |IP rating (if type B);

f) conditioning period and the conditioning atmosphere:
~ - ™ Y

g) temperature and the relative humidity in the test room throughout the test;
h) details of the supply and monitoring equipment and the alarm criteria;

i) details of any deviation from this part of ISO 7240 or from the International Standards to which
reference is made;

j)  details of any operations regarded as optional.
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A.1

Annex A
(normative)

Apparatus for response point determination

Optical bench

A.1.1 The
adjusted wh
allow for va

A.1.2 Thqg
to move in

apparatus uses an optical bench to allow the distance between the source and the detector t

fiations in response point, the bench shall have an effective working length of at least'2,5 m.

mounting stands used for the specimen and for other parts of the test equipment)shall be constra
a direction parallel to the axis of the bench. Means shall be provided to_measure the distar

between th¢ individual bench-mounted items to an accuracy of £10 mm.

A1.3 Thg
that its optid
allow the d¢g

detector mounting stand shall allow adjustment of the height and ‘erientation of the detector g
al axis can be made coincident with the source optical axis. Thexdetector mounting stand shall

the optical axis, and passing through the point of intersection of the Qptical axis and the plane of the detd

sensing ele

A1.4 An

A2 Ra

A.2.1 Thq
flame gives|
intended to
square (RM

A.2.2 Thq

ment(s). Means shall be provided to measure the angularrotations with an accuracy of +5°.

example of a suitable optical bench arrangement.is shown in Figure A.1.

Hiation source

radiation shall be produced by a gas-burner, burning methane of not less than 98 % purity, wh
a stable (flicker-free) radiation output in the wavelength band in which the detector under te
operate. The flicker in these bahds shall be measured using an appropriate method. The root m
S) amplitude modulation pf\the radiation shall not exceed 5 %.

effective radiation oGtput shall be set by an aperture placed in front of the flame in such a position

the complete area of the apertuye is filled by the flame when viewed from any allowable position of the dets

under test.
perpendicul

A23 Ag

For the purposes of this test method, the aperture shall be considered as the source of radiation.

Bs burner suitable for use as a source is described in Annex F.

ar axis through the centre of the aperture shall be considered to be the optical axis of the sourced.

D be

ile maintaining the relative alignment of the optical axes of the source and the detector. In ordér to

ned
ces

uch
hlso

tector to be rotated about its optical axis and, independently, about a second axis perpendicular to

ctor

ose
5t is
ean

that
ctor
The

A.3 Shutter

A shutter shall be provided such that the specimen can be shielded from the radiation source. The shutter shall
allow the duration of the exposure of the detector to the source to be controlled with an accuracy of £2 s.

A4 Mo

dulator

The radiation from the source shall be modulated by suitable means (e.g. a rotating chopper disc) to provide
the form of modulation specified by the manufacturer for the detector under test. The modulation frequency
specified may be zero. If the manufacturer does not specify the modulation, then measurements shall be
carried out on a specimen chosen at random to determine the frequency corresponding to the peak of the
detector’s response. This frequency shall be noted and used for all subsequent measurements.
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Dimensions in metres

3

"
|

1,52

'

Key
methane gas burner
flame

burner housing

pperture

modulator (chopper disc)
shutter

Fadiometer

5ensing element(s)
bptical axis

0 Hetector

11 ptand for detector

D fesponse point

= ©O© 0 N O 0o~ WODN -~

a  Reference.

Figure A.1 — Optical bench arrangement

A. Radiometer

A.5.1 Aradiometer shall be provided to monitor the irradiance produced by the source. The sensitive element
of the radiometer shall be positioned at a point on the source optical axis at a distance in the range 1 400 mm
to 1 600 mm from the aperture. The radiometer shall be fitted on a stand on the optical bench such that the
distance from the aperture can be set within the specified range with a repeatability of £5 mm.

A.5.2 The wavelength response of the radiometer shall be appropriate to the detector under test and may be
specified by the manufacturer. If the manufacturer does not specify a wavelength range, then the radiometer
shall respond only to radiation in the range 4,0 um to 4,8 um for infrared (IR) detectors and 160 nm to 280 nm
for ultra-violet (UV) detectors.
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