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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
nonfgovernmentat, In_fralson with 15O, also take part I the Work. SO collaborates closely with the
Intefnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Intefnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Thel main task of technical committees is to prepare International Standards. Draft\International] Standards
adopted by the technical committees are circulated to the member bodies for woting. Publication as an
Intefnational Standard requires approval by at least 75 % of the member bodies ¢asting a vote.

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

ISO[7240-20 was prepared by Technical Committee ISO/TC 21, Equipment for fire protection and ffire fighting,
Subcommittee SC 3, Fire detection and alarm systems.

ISO[ 7240 consists of the following parts, under the general title Fire detection and alarm systems:
— |Part 1: General and definitions

— | Part 2: Control and indicating equipment

— | Part 3: Audible alarm devices

— | Part 4: Power supply equipment

— | Part 5: Point-type heat detectors

— | Part 6: Carbon monexide fire detectors using electro-chemical cells

— | Part 7: Point-type-smoke detectors using scattered light, transmitted light or ionization

— | Part 8: Carion monoxide fire detectors using an electro-chemical cell in combination with a helat sensor

— | Part 9:Test fires for fire detectors [Technical Specification]

— Part10—Pointtypeflamedetectors

— Part 11: Manual call points

— Part 12: 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]
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A part 23, d

Vi

Part 15
combin

Part 16

. Point type fire detectors using scattered light, transmitted light or ionization sensors in
ation with a heat sensor

. Sound system control and indicating equipment

Part 17: Short-circuit isolators

Part 18

Part 19

: Input/output devices

: Design, installation, commissioning and service of sound systems for emergency purposes

Part 2Q:

Part 21:

Part 23:

Part 24:

Part 2§:

Part 24:
electroghemical-cell carbon-monoxide sensor and a heat sensor

Part 26

Aspirating smoke detectors

Routing equipment

Smoke-detection equipment for ducts
Sound-system loudspeakers

Components using radio transmission paths

Point-type fire detectors using a scattered-light, transmitted-light or ionization smoke sensor, an

: Fire protection control equipment

ealing with visual alarm devices, is under preparation.
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Introduction

This part of ISO 7240 is based on a European Standard EN 54-20:2006, prepared by the European
Committee for Standardization CEN/TC 72 “Fire detection and fire alarm systems”. It has been reviewed and
revised by ISO/TC 21/SC 3/WG 21.

Aspfrating Smoke detectors differ from poini-type smoke detectors (see SO 7240-7) in that air.i§ drawn into
the pmoke-sensing chamber, rather than relying on convection.

Thig part of ISO 7240 is not intended to place any other restriction on the design and-construcfion of such
detectors.
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INTERNATIONAL STANDARD

ISO 7240-20:2010(E)

Fire detection and alarm systems —

Part 20:
Aspirating smoke detectors

WA
rad
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1

This
dete

Asp
cha
defi

reqlirements for any special characteristics are beyond.thé’scope of this part of ISO 7240.

2

The]
refe
doc

ISO
ISO

ISO
ligh

EN
com
alar

ation protection differ from country to country and they are not, therefore, specified in
7240.

Scope

ctors for use in fire detection and alarm systems installed in buildings.
rating smoke detectors developed for the protection <of” specific risks that incorpor

racteristics (including additional features or enhanced functionality for which this part of ISO 72
he a test or assessment method) are also covered-by this part of ISO 7240. The (¢

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
iment (including any amendments)-applies.

7240-1, Fire detection and(alarm systems — Part 1: General and definitions
7240-4, Fire detection and alarm systems — Part 4: Power supply equipment

7240-7:2003, Eire tletection and fire alarm systems — Part 7: Point-type smoke detectors usin
, transmitted Jight or ionization

b0130-4:1995 + Amendment 1:1998 + Amendment 2:2003, Alarm systems — Part4: Elec
patibility = Product family standard: Immunity requirements for components of fire, intrude
m systems

RNING — Certain types of detectors contain radioactive materials. National (requir¢ments for

this part of

part of ISO 7240 specifies the requirements, test methods and performance criteria for aspirating smoke

hte special
10 does not
erformance

For dated
referenced

g scattered

fromagnetic
and social

IEC

IEC

IEC

IEC

00068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold
60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat
60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

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

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

IEC

60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests
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IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC 61386-

1:2008, Conduit systems for cable management — Part 1: General requirements

3 Terms, definitions and abbreviated terms

3.1

Terms and definitions

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

3.1.1

aspirating
smoke detq
smoke-sen
NOTE B
3.1.2

response t
measure off
specimen g

313
sampling d
component

hood) which forms part of the a.s.d. and transfers samples of airto'the smoke sensing element(s)

NOTE 1

314
sampling
any point at

3.1.5
transport t
time for aer|

3.2 Abbreviated terms

For the purposes of this document, the following abbreviations apply.

a.s.d.

c.i.e.

bmoke detector

ctor, in which air and aerosols are drawn through a sampling device and carried to-one or n
5ing elements by an integral aspirator (e.g. fan or pump)

Fach smoke sensing element may contain more than one sensor exposed to the samersmoke sample.

hreshold value
the aerosol concentration in the proximity of the smoke sensing element at the moment that
enerates an alarm signal, when it is tested as described in 5.1.5

evice
or series of components or a dedicated device (e.g. a pipe network, dedicated duct, prob

'he sampling device may be supplied separately.

oint
which an air sample is drawn into the.sampling device

me
bsols to transfer from a sampling point to the smoke sensing element

aspirating/smoke detector

control and indicating equipment

11

c.p.c.

EMC

MIC

condensation particle counter
electromagnetic compatibility
measuring ionization chamber

response threshold value

nore

the

or
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4.1

ISO 7240-20:2010(E)

Requirements

Compliance

To comply with this part of ISO 7240, the detector shall meet the requirements of Clause 4, which shall be
verified by inspection and engineering assessment, and when tested in accordance with the tests described in
Clause 5, shall meet the requirements of the tests.

4.2

Classification

Thel manufacturer shall clearly state, in accordance with the data presented in 4.13, to which clas
the [aspirating smoke detector is designed. To demonstrate compliance with a specific class; th
smaqke detector shall be subjected to the appropriate fire sensitivity test as defined in 5.15.

NOTE Due to the differences and many variations in the design of sampling devices, aspirating smoke

gengrally intended for use in many varied and often rather specialized applications. Therefare,\it might not b

5 or classes
b aspirating

Hetectors are
e practical to

condluct type tests that define acceptance criteria for all of these applications. However, in \recognition of the diversity of
appljcation, three classes are defined to enable system designers and installers to select the’most appropriatg sensitivity.
Table 1 identifies the classes of detector and the corresponding fire tests used for the classification.
Table 1 — Classification of aspirating smoke detectors
Class Description Example application(s) Test fires

a Aspirating smoke detector Very early detection: the detection of very dilute smoke, for | TF2A, TF3A, TF4

providing very high sensitivity | example entering air.conditioning ducts, to detect the and TFPA
extremely dilute concentrations of smoke that can emanate
from equipment intan environmentally controlled area such
as a clean room)

B Aspirating smoke detector Early detection: for example, special fire detection within or | TF2B, TF3B, TF4
providing enhanced close to_particularly valuable, vulnerable or critical items and TFpB
sensitivity sueh'as computer or electronic equipment cabinets

C Aspirating smoke detector Standard detection: general fire detection in normal rooms or [ TF2, Tk3, TF4 and
providing normal sensitivity \\| spaces, giving, for example, at least an equivalent level of TF5

detection as a point- or beam-type smoke detection system
4.3| Individual visual-alarm indication
Each aspirating smioke detector shall be provided with integral red visual indicator(s), visible from|outside the
asplrating smoke<detector, by which the individual smoke-sensing element(s) (see 3.1.1) that feleased an

alar
indi

4.4

cated, they 'shall be clearly distinguishable from the alarm indication.

Connection of ancillary devices

M can bedidentified until the alarm condition is reset. \Where other conditions of the detector carn

be visually

The detector may provide for connections to ancillary devices (e.g. remote indicators, control relays). Open- or
short-circuit failures of these connections shall not prevent the correct operation of the detector.

4.5

Manufacturer's adjustments

It shall not be possible to change the manufacturer's settings except by special means (e.g. the use of a
special code or tool) or by breaking or removing a seal.
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4.6 On-site adjustment of response behaviour

NOTE 1

The effective response behaviour of an aspirating smoke detector is dependent upon both the sensitivity

settings of the smoke sensing element and the design of the sampling device. Many types of aspirating smoke detectors,
therefore, have facilities to adjust the smoke-sensing element sensitivity to suit the application and sampling device, etc.

If there is provision for field-adjustment of the sensitivity of the smoke sensing element, then

a)

b)

c)

4.7 Resy

The provisi
detector) a
significant

Because it
response o
and/or phys

Where suc
documenta

a)

b)

c)

d)

e)

NOTE

access to the means of adjustment shall be limited by the requirement for the use of tools or a special

code;

NOTE 2
NOTE 3
if it is pj
a way

detecta
this pa

how an
how th

that su
outside
part of

for any
uncom

ions;

These adjustments may be made at the detector or at the c.i.e.

Changing sensitivity settings may affect the classification of the installed a.s.d. — see 4:2:

ossible to configure the detector (including the sampling device and the sensitivity settings) in 4
that the detector does not comply with this part of ISO 7240, it shallbe clearly marked on
r or in the associated data that, if such configurations are used, the detector does not comply
it of ISO 7240.

jonse to slowly developing fires

bn of “drift compensation” (e.g. to compensate for sensor drift due to the build-up of dirt in
hd/or the provision of algorithms to match a detecior to its environment shall not lead
eduction in the sensitivity of the detector to slowly developing fires.

s not practical to carry out tests with very slow increases in smoke density, an assessment of
the detector to slow increases in smoke,déensity shall be made by analysis of the circuit/softw
ical tests and simulations.

h algorithms are used, the detector shall be deemed to meet the requirements of 4.7 if
ion and assessment shows

d why a sensor drifts;
b compensation technigue modifies the detector response to compensate for the drift;

table limits to the ‘compensation are in place to prevent the algorithms/means from being apy
the known liitations of the sensor and to ensure ongoing compliance with the provisions of
ISO 7240;

bensated r.t.v. of the a.s.d.), the time for the detector to give an alarm does not exceed 1,6 X

b to
and

uch
the
with

the
o a

the

the

lied
this

ratevofsincrease in smoke density, R, that is greater than 4/4 per hour (where 4 is the initial

AIR

by mor

e than 100 s;

that the range of compensation is limited such that, throughout this range, the compensation does not
cause the r.t.v. of the detector to exceed its initial value by a factor greater than 1,6.

Further information about the assessment of requirements d) and e) is given in Annex J.

4.8 Mechanical strength of the pipework

Sampling pipes and fittings shall have adequate mechanical strength and temperature resistance.

Pipes shall either be classified in accordance with IEC 61386-1:2008 to at least class 1131 (for the
significance of the digits, see Table 2) or shall be tested in accordance with 5.16.
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Table 2 — Mechanical requirements of sampling pipe

Property Class Severity
Resistance to compression 1 125N
Resistance to impact 1 0,5 kg, 100 mm height to fall
Temperature range 31 -15°C to+60 °C

Where the supplier of the a.s.d. does not supply pipes for the sampling device, the product documentation

sha

4.9

Con
des
conm
ISO

If th
locd

I'speclly that the requirements Of this subcClause shall be met.

Hardware components and additional sensing elements in the samplingdevics

hponents, including optional components (box, filter, sensor, valve, etc.), in the_ _sampling deVi
cribed in the documentation. The a.s.d., including the hardware componentsilisted (i.e. the
bination in accordance with the manufacturer's documentation), shall meet the requirements o
7240.

e component incorporates a sensing element that participates in the“signal output of the a.g
lization information), then the performance of the a.s.d., including these sensing elements, sh

reqlirements of this part of ISO 7240.

4.1

4.1(
of th

4.1(
mar

A fa

a)

b)

Ine

NOT
com

D Airflow monitoring

.1 The airflow through the aspirating smoke detector:shall be monitored to detect leakage or
e sampling device or sampling point(s).

.2 A fault signal shall be given when the.airflow is outside the operational limits as spec
ufacturer's data.

ult signal shall be given for the following:

when any leakage or obstruction results in an increase or decrease in the volumetric airflow
greater through an aspirating'smoke detector; or

when, for aspirating smoke detectors that incorporate technology that provides for constan
constant) volumetric-flow rate, which is largely independent of the sampling device (e.g. i
speed control of’the fan or uses a positive displacement pump), there is a loss of 50 %
sampling points.

ther case;the fault signal shall be released within not more than 300 s of the fault occurring.

E This time is independent of any delay times between signalling the fault and its indication at {
pensates for spurious, short-term flow variations that would otherwise result in an unwanted fault signal.

W

ce shall be
worst-case
[ this part of

.d. (e.g. for
all meet the

obstruction

fied by the

pf 20 % and

t (or nearly
ncorporates
or more of

he c.i.e. and

4.10.3 Where an a.s.d. has a facility to memorize the “normal” flow rate (present when the detector is
installed or serviced) and, thereafter, monitor for deviations from this normal flow, the action of setting the
memorized “normal” flow shall be a voluntary action at access level 3 (see ISO 7240-2).

4.10.4 Power cycling of the a.s.d. (turning it off and on) shall not result in a change to the memorized
“‘normal” flow rate.

4.11 Power supply

The power for the aspirating detector shall be supplied by power supply equipment in accordance with

ISO

7240-4. This power supply equipment may be common to the c.i.e.
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4.12 Marking

Each detector shall be clearly marked with the following information:

a) numbe

r of this part of ISO 7240, e.g. “This product conforms to ISO 7240-207;

b) name or trademark of the manufacturer or supplier;

c) model designation (type or number);

d) wiring

erminal designations;

e) some I
least th

within the detector.

Where the
clearly indiqg

This additig
worst-case

Where any
in the data

The markin

The markin

hark(s) or code(s) (e.g. a serial number or batch code) by which the manufacturer can identi
e date or batch and place of manufacture, and the version number(s) of any softwaré)conta

sensitivity class (see 4.2) is marked on the detector, additional information _shall be provide
ate the means by which the classification of any used configuration can be determined.

nal information may be a cross-reference to a separate document or’may be a summary of
configuration tested under each class.

marking on the device uses symbols or abbreviations not in common use, these shall be expla
supplied with the device.

ps shall be visible during installation and shall be accessible during maintenance.

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

4.13 Data

Either an a
data to eng
with each 3
detector.

The manuf
associated

the necessary means to determinethe classification of any configuration used.

These dats
installation

These data
configuratio
fire test roo

spirating smoke detector shall be supplied with sufficient technical, installation and mainteng
ble its correct installation, sensitivity.setting and operation or, if all of these data are not supy
.s.d., reference to the appropriate‘data sheet(s) shall be given on, or with, each aspirating sm

bcturer shall declare in these data the classification of each sampling device configuration
sensitivity settings. If the,number of configurations is undetermined, the manufacturer shall pro

shall also bé. available on the commercial datasheets to enable the correct design of
brior to delivery of the hardware.

shall be-referred to in the test report and shall be used to describe and determine the worst-(
n(s).that are used in the fire tests (see 5.15) and the transport time for the sampling point(s) in
104

y at
ned

the

ned

nce
lied
oke

and
vide

an

ase
the

The transport time should not include any processing time and is specifically limited to the time required to
transport aerosols from the sampling point (in the fire test room) to the sensing element.

The method used for determining the classification shall be clearly stated. This is likely to take into account
the following parameters:

a) sizes and number of sampling points (maximum and minimum) and any limitations on their position along
the sampling device;

b) sensitivity settings for the detector and how this parameter should be adjusted;

c) details

of permitted sampling device arrangement (e.g. single pipe, branch, “H”-configurations);
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d) maximum length of the sampling device (e.g. the maximum pipe length and branch length);
e) aspirator setting (if adjustable).
4.14 Additional requirements for software controlled detectors

4.14.1 General

For detectors that rely on software control to fulfil the requirements of this part of ISO 7240, the requirements
of 4.14.2,4.14.3 and 4.14.4 shall be met.

4.14.2 Software documentation
414.21 The manufacturer shall submit documentation to the testing authority that @ives an pverview of
the [software design. This documentation shall be in sufficient detail to allow inspection of thg design for
comlpliance with this part of 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), including
1) a brief description of the modules and the functions that they perfoerm,

2) the manner in which the modules interact,

3) the overall hierarchy of the program,

4) the manner in which the software interacts with the hardware of the detector,

5) the manner in which the modules are calledgincluding any interrupt processing;

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

c) |designation by which the software and its version can be uniquely identified.
4.14.2.2 The manufacturer shall prepare and maintain detailed design documentation. This shall be
avallable for inspection in a manner that respects the manufacturer's rights of confidentiality. It shall comprise
at lgast the following:

a) |overview of the whele'system configuration, including all software and hardware components;
b) |description of each module of the program, containing at least

1) thesname of the module,

2)" “a'description of the tasks performed,

3) a description 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 a machine-readable form (e.g. ASCIl-code), including global
and local variables, constants and labels used, and sufficient comment to recognize the program flow;

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

This detailed design documentation may be reviewed at the manufacturer's premises.

© 1SO 2010 — All rights reserved 7
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4.14.3 Software design

To ensure the reliability of the detector, the following requirements for software design shall apply.

a)

cause error in the program operation.

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

4.14.4 The

storage of programs and data

The progra
settings, sh
shall be pg
operation o

Site-specifi¢
the detectof,

1 h of powe

5 Tests

5.1

5.1.1 At

Unless othgrwise specified in a test procedure, the testing-shall be carried out after the test specimen

been allow
follows:

temper

relativg

air preg

General

M necessary to comply with this part of ISO 7240 and any pre-set data, such as manufactu
all be held in non-volatile memory. Writing to areas of memory containing this program-and
ssible only by the use of some special tool or code and shall not be possible dufring no
the detector.

data shall be held in memory that can retain data for at least two weeks without<external pows

unless provision is made for the automatic renewal of such data, following loss of power, w|
r being restored.

ospheric conditions for tests

bd to stabilize in the standard atmospheric \conditions for testing described in IEC 60068-1

ature: (15 to 35) °C;

humidity: (25 to 75) %;

sure; (86 to 106) kRa.

The tempe
atmospheri

512 Op

If a test m

ture and humidity shall’be substantially constant for each environmental test where the stan
conditions are applied.

rating conditions for tests

thod requires that a specimen be operational, then the specimen shall be connected to suit

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

rer's
Hata
mal

or to
thin

has
as

dard

able
ess
the

chosen for each parameter shall normally be the nominal value or the mean of the specified range.

plue

Where an a.s.d. has multiple sensitivity settings, the sensitivity of the specimen during all tests in Table 3 (with
the exception of the fire sensitivity test in 5.15) shall be set at the highest sensitivity setting used during the
fire sensitivity test(s).

NOTE It is not intended that the environmental tests be conducted at all possible sensitivity settings, only at the
highest used during the fire sensitivity test. This is particularly relevant where multiple classes and/or multiple
configurations are submitted.
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To allow a check of the flow monitoring function as required before, during and/or after environmental tests,
the sampling device may be simulated by a simpler sampling device [e.g. stub pipe with appropriate orifice(s)]
to provide a typical airflow through the detector.

During the dry heat, damp heat and cold tests, a sufficient length of pipe shall be installed in the chamber to
allow the temperature of the test aerosol entering the specimen to stabilize at the test temperature.

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

5.1.

When necessary, the specimen shall be mounted by its normal means of attachment in aceerdance with the
manufacturer's instructions. If these instructions describe more than one method of mounting, then the
method considered as the most unfavourable shall be chosen for each test.

5.1. Tolerances

Unlgss otherwise specified, the tolerances for the environmental test parameters shall be as given(in the basic
reference standards for the test (i.e. the relevant parts of IEC 60068-2).

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

5.1.6 Measurement of response threshold value

5.1.p.1 General

There are a number of different a.s.d. operating principles, which have different ranges of| sensitivity.
Accprdingly, various methods can be used to measure the r.t.v. The object of any method chosern shall be to
detgrmine a measure of the aerosol concentration that, when passing through the detector, just|causes the
relepse of an alarm. This can generally_ b€ achieved by introducing smoke or an aerosol into the pampled air
stream so that the detector is subjected to a slowly increasing concentration, and recording the cgncentration
at the moment when an alarm is released. The r.t.v. is used only as a relative measurement; therefore,
varipus parameters to measure_theaerosol concentration may be used, providing that the chosen parameter
is egsentially proportional to the_particle-number concentration (i.e. a linear relationship) for the particular test
aergsol. Further information is-provided in Annex A.

5.1.p.2 Typical r.tzv..-measurement procedure

Connect the specimen to measuring apparatus as recommended in Annex A. Control the airflow [through the
detgctor at a typical rate within the manufacturer's specification.

Connect the 'specimen to the supply and monitoring equipment in accordance with 5.1.2 and allow if to stabilize
for gtdeast 15 min unless otherwise specified by the manufacturer.

Before commencing each measurement, purge the measuring apparatus and specimen sufficiently to ensure
that the result is not affected by the previous measurements.

Increase the aerosol concentration at an appropriate rate, depending upon the sensitivity of the specimen.
The rate of increase in aerosol density shall be similar for all measurements on a particular a.s.d. type. It is
recommended that the alarm signal be released at between 2 min and 10 min after the start of the test.

NOTE Preliminary testing can be necessary to determine the appropriate rate for a particular detector type.

The r.t.v. N shall be taken as the aerosol concentration at the moment when the specimen releases an alarm
signal. The particular measuring unit for the aerosol concentration depends on the measuring apparatus used.
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5.1.6 Test of the airflow monitoring facility

In accordance with the requirements in 4.10, the airflow monitoring facility shall be tested as follows.

a) Where the volumetric flow is not maintained at a constant, verify the increase and decrease in flow as

follows

1) Determine the normal volumetric airflow, F,,, expressed in litres per minute, from the sampling
configuration used for the fire tests using suitable instrumentation.

2) For testing the airflow monitoring, set the test flow rate, F;, at the specimen to F, + 10 %. If the

sp

op

noj

3) Fo
4) Fg
An exa
b) Where
the flo

furthes
sensiti

1) Di
elg

2) Br
5.1.7 Pro

Eight speci
sufficient sg

The specim

construction and calibration.

ecimen has a memorized normal flow, enter F; into the memory in accordance with the po
erating instructions. This shall be done only once at the start of each environmental test and-s
[ be done during or after conditioning.

r decreased flow, decrease the volumetric airflow from F; by 20 % (F; — 20 %).

r increased flow, increase the volumetric airflow from F, by 20 % (F} + 20 %).

mple of a possible practical arrangement to achieve this test is given inFAnnex K.

the tests of a) cannot be applied (e.g. where the volumetric flow is maintained at a constant), v
v monitoring facility by the loss of a maximum of 50 % of thesampling points by disabling
| sampling points from the sensing element on the worst-case’ sampling device used in the
ity test(s). Test for loss of the points separately as follows.

bable (i.e. close or block off) a total of 50 % of thezsampling points furthest from the sen
ment.

pak the sampling device such that the same points are disabled by the breakage.

Vision for tests

men a.s.d. shall be provided to conduct the tests in the test schedule (see 5.1.8), together
mpling pipes and fittings to set.up.the various sampling device configuration required by the te

ens submitted shall be representative of the manufacturer's normal production with regard to

This implieg

the producfjon mean, and<hat the limits specified in the reproducibility test should also be applicable to
manufacturger's production.

5.1.8 Test schedule

The speci

that the mean r.t2y.\of the eight specimens, found in the reproducibility test, should also repre

ens, shall be tested according to the test schedule in Table 3. The specimens shall be numbg

mal
hall

orify
the
fire

5ing

with
bts.

heir

sent
the

ered

arbitrarily, withrthe exceptton of specimen No. 8.
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Table 3 — Test schedule

Test Subclause Specimen No.?

Repeatability 5.2 1
Reproducibility 53 1to 8b
Variation in supply parameters 54 1
Dry heat (operational) 5.5 1
Cold (operational) 5.6 1
Darlwp heat, steady state (operational) 5.7

Darhp heat, steady state (endurance) 58 2
S0j, corrosion (endurance) 59 B
Shqck (operational) 5.10 4
Impact (operational) 5.1 4
Vibfation, sinusoidal (operational) 512 b
Vibfation, sinusoidal (endurance) 5.13 b
Elegtromagnetic compatibility (EMC) immunity tests 5.14 6and7
Fird sensitivity 5.15 J

a
effig
of a
test
end

b

The schedule shows the specimen numbers recommended for eachrtest. Other arrangements may be used tg
iency or cost of testing, or to reduce the number of specimens damaged by the testing. However, the reproducibility of]
least eight smoke-sensitive parts shall be measured in the reproducibility test. If fewer specimens are being used for
5, then it is necessary to consider the possible damaging effects of subjecting a specimen to a number of teq
irance tests.

The least sensitive specimen shall be designated specimen No. 8 and used in the fire sensitivity tests.

improve the
the sensitivity
the rest of the
ts, especially

5.2| Repeatability
5.2/1 Object
Thel object of this test is fo)show that the detector has stable behaviour with respect to its senditivity, even

afte)

5.2,

p

dq

Me

Des

r a number of alarm ‘conditions.

P Test procedure
sure the.rtlv. of the specimen six times in accordance with 5.1.5.

N,

max @nd the minimum as N,

ignate'the maximum r.t.v. as m

in-

5.2.3 Requirements

The ratio Ny 4y - Nmin shall not be greater than 1,6.
5.3 Reproducibility
5.3.1 Object

The object of this test is to show that the sensitivity of the detector does not vary unduly from specimen to
specimen.
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5.3.2 Test procedure

Test the function of the airflow monitoring facility on each specimen, in accordance with 5.1.6.

Measure the r.t.v. of each of the test specimens in accordance with 5.1.5.

Calculate the mean r.t.v., N.

Designate t

N,

max and the minimum as N,

he maximum r.t.v. as m

in

5.3.3 Requirements

The correct

The ratio N,

The ratio M

fault signals, in accordance with 4.10, shall be given during the airflow monitoring facility test.

Lax - NV shall not be greater than 1,33.

: Nmin shall not be greater than 1,5.

5.4 \Variation in supply parameters

5.4.1 Obj

The object
sensitivity O

This may bg demonstrated by testing in accordance with 5.4.2.1"or by consideration of the electronic desid

a.s.d. and 4

bct

Df this test is to show that within the specified range(s) of the supply parameters (e.g. voltage)
f the specimen is not unduly dependent on these parameters.

ppropriate testing in accordance with 5.4.3.

5.4.2 Standard test procedure

5421 1

Measure th

Test the aifflow monitoring facility-in ;accordance with 5.1.6 under the nominal and extremes of the spec|

supply cong

Designate t

54.2.2 R

The correct

est procedure

e r.t.v. of the specimen in accerdance with 5.1.5.

itions (e.g. nominal,maximum and minimum supply voltage).

and the minimum as N,

he maximum r.tvyas », m

max in*
Requirements

fault signals, in accordance with 4.10, shall be given during the airflow monitoring facility test.

The ratio N,

5.4.3 Alte

max - Vmin Shall not be greater than 1,6.

rnative test procedure

—

he

fied

Where it can be shown by design examination that the sensitivity of the detector and speed of the airflow are
independent of the supply voltage, then appropriate measurements (e.g. of internal voltages and flow rate)

may be use

d to determine whether the specimen fulfills this requirement.

The appropriate measurements should be chosen by discussion between the testing laboratory and the
manufacture.

12

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=d43a6432277c4c4c8a59f7a9a919ea37

ISO 7240-20:2010(E)

5.5 Dry heat (operational)

5.5.1 Object

The object of this test is to demonstrate the ability of the specimen to function correctly at high ambient
temperature that can occur for short periods in the service environment.

5.5.2 Test procedure

5.5.2.1 Reference

Usg the test apparatus and conduct the procedure in accordance with IEC 60068-2-2, TestBp, and with
5.5p.2t05.5.2.6.

5.5.2.2 Initial measurements

Before conditioning, with the temperature stabilizing pipes installed in accordance/with 5.1.2, test the airflow
monitoring facility in accordance with 5.1.6 and measure the r.t.v. in accordance with 5.1.5.

5.5.2.3  State of the specimen during conditioning

Mount the specimen in accordance with 5.1.3 and connect it 4£0yits supply and monitoring equipment in
accprdance with 5.1.2.

5.5.2.4 Conditioning

Apply the following conditioning:

— |temperature: (55 £ 2) °C, starting at an initial air temperature of (23 + 5) °C;
— |duration: 16 h.

5.5.2.5 Measurements during conditioning

Monitor the specimen during thetransition to the conditioning temperature and during the conditigning period
to detect any alarm or fault signals.

During the last hour of.the conditioning period, test the airflow monitoring facility in accordance with 5.1.6 and
measure the r.t.v. in_‘accordance with 5.1.5. For these measurements, install a sufficient length of pipe in the
chamber to allow-he' temperature of the test aerosol to stabilize at the test temperature before ¢ntering the
detgctor in accardance with 5.1.2.

NOTE lt-can also be necessary to have a length of pipe external to the chamber to transport the test aerosol from its
source (€.9¢ a standard smoke tunnel). In this case, the reference detector referred to in Figure A.4 is likely to|be needed.

5.5.2.6 Final measurements

After a recovery period of at least 1 h at laboratory conditions, test the airflow monitoring facility in accordance
with 5.1.6 and measure the r.t.v. in accordance with 5.1.5.

Designate the maximum r.t.v. as N, , and the minimum as N,

5.5.3 Requirements

No alarm or fault signals shall be given during the period that the temperature is increasing to the conditioning
temperature or during the conditioning period, except as required by the tests in the last hour.
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The correct

fault signals, in accordance with 4.10, shall be given during the airflow monitoring facility test.

The ratio Ny, : Nyin shall not be greater than 1,6.
5.6 Cold (operational)
5.6.1 Object

The object of this test is to demonstrate the ability of the specimen to function correctly at low ambient
temperatures appropriate to the anticipated service environment.

5.6.2 Tes

5.6.21 R

Use the te
5.6.22to5

5.6.22 |

Before con
monitoring 1

9

L

5.6.2.3

Mount the
accordance

5.6.24 (

Apply the fg

temper

duratio

If the detect

a) thecol

l procedure

Reference

5t apparatus and conduct the procedure in accordance with IEC 60068-2-1,>Test Ab and
6.2.6.

hitial measurements

litioning, with the temperature stabilizing pipes installed in accardance with 5.1.2, test the air
acility in accordance with 5.1.6 and measure the r.t.v. in accordance with 5.1.5.

tate of the specimen during conditioning

specimen in accordance with 5.1.3 and connect<it to its supply and monitoring equipmer
with 5.1.2.

fonditioning

llowing conditioning:
ature: (-10 £ 3) °C;
n: 16 h.

pr cannot operate at a temperature below 0 °C, then

i test shall be conducted at (+ 5 + 3) °C;

b) the d

c) thema

ctor shall give a fault warning if the temperature falls below 0 °C; this shall be tested by redu

e
the teererature to (- 5+ 3) °C;

hufactarer's information shall state that the detector cannot operate below 0 °C.

with

flow

cing

5.6.2.5 Measurements during conditioning
Monitor the specimen during transition to the conditioning temperature and during the conditioning period to
detect any alarm or fault signals.

During the last hour of the conditioning period, test the airflow monitoring facility in accordance with 5.1.6 and
measure the r.t.v. in accordance with 5.1.5. For these measurements, install a sufficient length of pipe in the
chamber to allow the temperature of the test aerosol to stabilize at the test temperature before entering the
detector in accordance with 5.1.2.
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5.6.2.6 Final measurements

After a recovery period of at least 1 h at laboratory conditions, test the airflow monitoring facility in accordance
with 5.1.6 and measure the r.t.v. in accordance with 5.1.5.

and the minimum as N,

Designate the maximum r.t.v. as N, min-

max

5.6.3 Requirements

No alarm or fault signals shall be given during the period in which the temperature is decreasing to the

HH H rS 4 &l H 4o PRHH H Ho | 4 H o F 4 E'S H o 1 t h
Con JILI\JIIIIIH Wiporaturc Ul uullllu ure UUIIUI[IUIIIIIH MUTTUU, TALTULU Ao TTUUITTU Uy UIC IColo 1T 1T 1A Our.

Thej correct fault signals, in accordance with 4.10, shall be given during the airflow monitoring facility test.

Theratio Ny 54 : Nmin Shall not be greater than 1,6.

5.7| Damp heat, steady state (operational)

5.71 Object

Thel| object of this test is to demonstrate the ability of the detector to funetion correctly at high relatjve humidity
(without condensation), which can occur for short periods in the anticipated service environment.

5.7 Test procedure

5.7.1 Reference

Use the test apparatus and conduct the procedurée’ in accordance with IEC 60068-2-78, Test Cab and with
57p.2t05.7.2.6.

5.7.2.2 Initial measurements

Before conditioning, with the temperature stabilizing pipes installed in accordance with 5.1.2, test the airflow
monitoring facility in accordance-With 5.1.6 and measure the r.t.v. in accordance with 5.1.5.

5.7..3  State of the specimen during conditioning

Moynt the specimenCin® accordance with 5.1.3 and connect it to its supply and monitoring equipment in
accprdance with 5.4.2.

5.7.2.4 Conditioning

Apply the following conditioning:

— lemperature: @02 C;
— relative humidity (93 £ 3) %;
— duration: 4 days.

5.7.2.5 Measurements during conditioning

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

During the last hour of the conditioning period, test the airflow monitoring facility in accordance with 5.1.6 and
measure the r.t.v. in accordance with 5.1.5. For these measurements, install a sufficient length of pipe in the
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chamber to allow the temperature of the test aerosol to stabilize at the test temperature before entering the
detector in accordance with 5.1.2.

NOTE
conditioning

5.7.2.6

environment.

Final measurements

For practical reasons, it is accepted that the test aerosol is not at the same relative humidity as the

After a recovery period of at least 1 h at laboratory conditions, test the airflow monitoring facility in accordance

with 5.1.6 a

Designate t

nd measure the r.t.v. in accordance with 5.1.5.

and the minimum as N,

he maximum r.t.v. as », m

max in-

5.7.3 Redquirements

No alarm o

fault signals shall be given during the period that the temperature is increasing to\the conditio

temperaturg or during the conditioning period, except as required by the tests in the last hour.

The correct

The ratio N,

5.8 Dam

5.8.1
The object
humidity in
involving m

5.8.2 Tes

5.8.21 H

Use the tes
5822to5

58.2.2 |
Before cong

g

\

5.8.2.3

Mount the §

fault signals, in accordance with 4.10, shall be given during the airflow mionitoring facility test.

ax - Vmin shall not be greater than 1,6.

p heat, steady state (endurance)

Object

of this test is to demonstrate the ability of the specimen to withstand the long-term effect
the service environment (e.g. changes in electrical properties of materials, chemical react
Disture, galvanic corrosion).

l procedure

Reference

t apparatus and conduct-thel procedure in accordance with IEC 60068-2-78, Test Cab, and
8.2.5.

nitial measurements
itioning, measure the r.t.v. in accordance with 5.1.5.
tate ofithe specimen during conditioning

pecimen in accordance with 5.1.3 but do not supply it with power during the conditioning.

ning

s of
ons

with

The sampling ports shall be open during the test.

5.8.2.4

Conditioning

Apply the following conditioning:

— temperature: (40 £ 2) °C;
— relative humidity: (93 £ 3) %;
— duration: 21 days.

16
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5.8.2.5 Final measurements

After a recovery period of at least 1 h at laboratory conditions, test the airflow monitoring facility in accordance
with 5.1.6 and measure the r.t.v. in accordance with 5.1.5.

and the minimum as N,

Designate the maximum r.t.v. as &, min-

max
5.8.3 Requirements

The correct fault signals, in accordance with 4.10, shall be given during the airflow monitoring facility test.

Theratio Ny 44 : Nmin Shall not be greater than 1,6.

5.9| Sulfur dioxide (SO,) corrosion (endurance)

5.9.1 Object

The object of this test is to demonstrate the ability of the detector to withstand the corrosive effefts of sulfur
dio¥ide as an atmospheric pollutant.

5.9. Test procedure

5.9..1 Reference

Usg the test apparatus and procedure in accordance~with IEC 60068-2-42, Test Kc, but cqrry out the
congitioning in accordance with 5.9.2.4.

5.9.2.2 Initial measurements

Before conditioning, measure the r.t.v. in accordance with 5.1.5.

5.9.2.3 State of the specimen during conditioning
Mount the specimen in accordancge*with 5.1.3. Do not supply it with power during the conditioning,|but equip it
withl untinned copper wires, of the appropriate diameter, connected to sufficient terminals, to allow|making the
fina| measurement without-making further connections to the specimen.

Thel sampling ports shallbe open during the test.

5.9.2.4 Conditioning

Apply the felfowing conditioning:

— |temperature: (25 £ 2) °C;

— relative humidity: (93 £ 3) % (no condensation);
— SO, concentration: (25 £ 5) pll;

— duration: 21 days.

© 1SO 2010 — All rights reserved 17


https://standardsiso.com/api/?name=d43a6432277c4c4c8a59f7a9a919ea37

ISO 7240-20:2010(E)

5.9.2.5 Final measurements

Immediately after the conditioning, subject the specimen to a drying period of 16 h at (40 + 2) °C, < 50 % RH,
followed by a recovery period of at least 1 h at laboratory conditions. After this recovery period, test the airflow
monitoring facility in accordance with 5.1.6 and measure the r.t.v. in accordance with 5.1.5.

and the minimum as N,

Designate the maximum r.t.v. as N, min-

max

5.9.3 Requirements

Th tl' 14 H ] + <l 440 ball H <l H . 1=fl H S H £ HH 4+
e Correc auit OIHIIC‘IID7 mracvourudrive willt =. TU, ol'lidil VU sIVUII Uulllly uare airmmuouvy IIIUIIILUIIIIH IﬂUIIILy Col.

The ratio N{,,, : Ny, shall not be greater than 1,6.

5.10 Sho¢k (operational)

5.10.1 Object

The object pf this test is to demonstrate the immunity of the detector to mechanieal shocks that are likely to
occur, albeit infrequently, in the anticipated service environment.

5.10.2 Test procedure

5.10.2.1 Reference

Use the test apparatus and procedure in accordance withilEC 60068-2-27, Test Ea, but carry out|the
conditioning in accordance with 5.10.2.4.

5.10.2.2 Ipitial measurements
Before condlitioning, measure the r.t.v. in accordance with 5.1.5.

5.10.2.3 State of the specimen during conditioning

Mount the gpecimen in accordance (with 5.1.3 to a rigid fixture, and connect it to its supply and monitgring
equipment jn accordance with 5.1,2:

5.10.2.4 (Conditioning

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 specimen's mass, expressed in kilograms;

— number of directions:  6;
— pulses per direction: 3.

No test is applied to specimens with a mass > 4,75 kg.

5.10.2.5 Measurements during conditioning

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

After the conditioning, test the airflow monitoring facility in accordance with 5.1.6 and measure the r.t.v. in
accordance with 5.1.5.

and the minimum as N,

Designate the maximum r.t.v. as N, min-

max

5.10.3 Requirements

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

Thej correct fault signals, in accordance with 4.10, shall be given during the airflow monitoring fagility test.

The] ratio N,

max - NVmin Shall not be greater than 1,6.

5.11 Impact (operational)

5.11.1 Object

Thel| object of this test is to demonstrate the immunity of the specimen t&.mechanical impacts upon its surface
that]it can sustain in the normal service environment and that it can reasonably be expected to withstand.

5.11.2 Test procedure

5.11.2.1 Reference

Us¢ the test apparatus and procedure in accordancewith IEC 60068-2-75, Test Ehb.

5.11.2.2 Initial measurements

Before conditioning, measure the r.t.v. in.accordance with 5.1.5.

5.11.2.3 State of the specimen during conditioning

Mount the specimen in accordance with 5.1.3 to a rigid structure, as required by IEC 60068-2-75, and connect
it to]its supply and monitoring-equipment in accordance with 5.1.2.

5.11.2.4 Conditioning

Apply impacts toyall accessible surfaces of the specimen. For all such surfaces, three blows shall be applied to
any|point(s).onsidered likely to cause damage to or impair the operation of the specimen.

Carg shall'be taken to ensure that the results from a series of three blows do not influence subsequent series.
In chselof doubt, disregard the defect and apply a further three blows to the same position on a neiv specimen.

Use the following test parameters during the conditioning:
— impact energy: (0,5+0,04) J;

— number of impacts per point: 3.

5.11.2.5 Measurements during conditioning

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

After the conditioning, test the airflow monitoring facility in accordance with 5.1.6 and measure the r.t.v. in
accordance with in 5.1.5.

Designate t

N,

max and the minimum as N,

he maximum r.t.v. as m

in-

5.11.3 Requirements

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

The correct

The ratio N,

5.12 Vibration, sinusoidal (operational)

5.12.1 Obj

The object
appropriate

5.12.2 Tes

5.12.21 R

Use the te
5.12.2.2to

5.12.2.2 |
Before cong

9

b

5.12.2.3

Mount the
equipment

Apply the v|
perpendicu

5.12.2.4 (

Apply the fqg

fault signals, in accordance with 4.10, shall be given during the airflow monitoring facility test.

Lax - Vmin shall not be greater than 1,6.

23

>

ct

of this test is to demonstrate the immunity of the specimen to vibration at levels consids
to the normal service environment.

l procedure

Reference

5t apparatus and conduct the procedure in accordance with IEC 60068-2-6, Test Fc, and
b.12.2.6.

hitial measurements

itioning, measure the r.t.v. in accofdance with 5.1.5.

tate of the specimen during.conditioning

specimen on a rigid fixture” in accordance with 5.1.3 and connect it to its supply and monitg
n accordance with 5:1.2

bration in each{of three mutually perpendicular axes, in turn, and so that one of the three axe
ar to the normal-mounting plane of the specimen.

Londitioning

llowing conditioning:

ered

with

ring

s is

sweep

frequency range:
acceleration amplitude:

number of axes:

number of sweep cycles:

(10 to 150) Hz;
5m/s2 (= 0,5 g);
3

rate: 1 octave/min;

1 per axis.

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

next axis. It

20

is then necessary to make only one initial and one final measurement.
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5.12.2.5 Measurements during conditioning

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

5.12.2.6 Final measurements

After the conditioning, test the airflow monitoring facility in accordance with 5.1.6 and measure the r.t.v. in
accordance with in 5.1.5.

Designate the maximum r.t.v. as N,,, and the minimum as N,;,.

5.12.3 Requirements
No alarm or fault signals shall be given during the conditioning.
Thel correct fault signals, in accordance with 4.10, shall be given during the airflow monitoring facility test.

Thelratio Ny 5y : Nin Shall not be greater than 1,6.

5.18 Vibration, sinusoidal (endurance)

5.13.1 Object

Thel| object of this test is to demonstrate the ability of the specimen to withstand the long-term effects of
vibration at levels appropriate to the service environment.

5.13.2 Test procedure

5.13.2.1 Reference

Use the test apparatus and conduct the procedure in accordance with IEC 60068-2-6, Test Fc, and with
5.13.2.2t05.13.2.5.

5.13.2.2 Initial measurements

Before conditioning, measure the r.t.v. in accordance with 5.1.5.

5.13.2.3 State of the-specimen during conditioning

Mount the spegimen on a rigid fixture in accordance with 5.1.3, but do not supply it with power during
conflitioning.

Apply the'\wibration to each of three mutually perpendicular axes, one of which is perpendicular tq the normal
mounting axis of the specimen.

5.13.2.4 Conditioning

Apply the following conditioning:

— frequency range: (10 to 150) Hz;
— acceleration amplitude: 10 m/s2 (= 1,0 g);
— number of axes: 3;

— sweep rate: 1 octave/min;

— number of sweep cycles: 20 per axis.
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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 then necessary to make only one initial and one final measurement.

5.13.2.5 Final measurements

After the conditioning, test the airflow monitoring facility in accordance with 5.1.6 and measure the r.t.v. in

accordance

Designate the maximum r.t.v. as

with 5.1.5.

N,

max and the minimum as N,

in-

5.13.3 ReJuirements

The correct{fault signals, in accordance with 4.10, shall be given during the airflow monitoring facilitytest.
The ratio N} .y : Nin shall not be greater than 1,6.
5.14 Electromagnetic compatibility (EMC) immunity tests
5141 The following EMC immunity tests shall be conducted® in accordance with
EN 50130-4:1995 + Amendment 1:1998 + Amendment 2:2003:
a) mains $upply voltage variations, if the aspirating detector incorporates'a mains supply;
NOTE The mains supply voltage variations test can be combined<with the variation in supply parameters| test
(see 5.4).
b) mains supply voltage dips and short interruptions, if the-aspirating detector incorporates a mains supply;
c) electrogtatic discharge;
d) radiatefd electromagnetic fields;
e) condudted disturbances induced by electromagnetic fields;
f)  fast trapsient bursts;
g) slow high energy surges.
5.14.2 Forlthe EMC immunity‘tests, the following shall apply.
a) The funpctional test,called for in the initial and final measurements, shall be as follows:
— test of the~airflow monitoring facility in accordance with 5.1.6;

measure the rt v _in accardance with 51 8

b) The required operating condition shall be in accordance with 5.1.2.

c) The acceptance criteria for the functional test after the conditioning shall be as follows:
— the correct fault signals, in accordance with 4.10, shall be given during the airflow monitoring facility
test;
— the ratio Ny gy : Nmin shall not be greater than 1,6, where N, and N, are, respectively, the
maximum and minimum of the r.t.v. measured in the initial and final measurements.
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5.15 Fire sensitivity

5.15.1 Object

The object of this test is to show that the specimen has adequate sensitivity to a broad spectrum of smoke
types as required for general application in fire detection systems for buildings and other applications as
applicable to the class of detector.

5.15.2 Principle

The
incd
the
the
the
the

NOT

5.18

5.18

5.15
the

5.15
Ann

rporating the “worst-case” arrangement with respect to dilution and transport times, all in acco
manufacturer's recommendations. The test fires are those used for assessing point sméke dg
number of sampling points in the fire test room shall be that recommended by the manufactu
same area as a point smoke detector. Sample points not in the fire test room shall draw in cleg
ests.

E The coverage area of a point smoke detector is determined by national installation requirements.
.3 Test procedure

.3.1 Fire test room

.3.1.1 The fire sensitivity tests shall be conducted in a rectangular room with a flat horizontal
following dimensions:

length: 9mto 11 m,
width: 6 mto8m,
height: 3,8mto4,2m.

.3.1.2 The fire test room shall(be"equipped with the following measuring instruments as
ex I:

measuring ionization champer (MIC);

obscuration meter.

tection and
rdance with
tectors and
rer to cover
n air during

ceiling, and

ndicated in
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5.15.3.2 Test fires

The specimens shall be subjected to test fires (as defined in Annexes B to H) in accordance with Table 4.

Table 4 — Fire test requirements for multi-class detectors

Detector class

Combination of configurations

Configuration to

Test fires to apply

use (see Annexes B to H)
A only Config. A2 Config. A TF2A, TF3A, TF4, TF5A
B only Config. BP Config. B TF2B, TF3B, TF4, TF5B
C only Config. C¢ Config. C TF2, TF3, TF4, TF5
BandC Config. B = Config. C¢ Config. B/C TF2B, TF3B, TF4, TF5B
Band C Config. B # Config. C¢ Config. B TF2B, TF3B, TF5B
Config. C TF2, TF3, TF4, TF5
A, BandlC Config. A = Config. B = Config. C Config. A/B/C TF2A, TF3A, TF4! TF5A
A, B and|C Config. A = Config. B # Config. C Config. A/B TF2A, TF3A,(TR4, TF5A
- — Config. C TF2, TF3N\TE4, TF5
A, B and|C Config. A # Config. B = Config. C Config. A TF2A, TF3A, TF5A
— — Config. B/C TF2B, TF3B, TF4, TF5B
A, B and|C Config. A # Config. B # Config. C Config. A TF2A, TF3A, TF5A
Config. B TF2B, TF3B, TF5B
Config. G TF2, TF3, TF4, TF5

testing is

is differen

a8  “Config. A" means the worst-case configuration for the class A tesfing.
b “Con ig. B” means the worst-case configuration for the class C\testing.
¢ “Config. C” means the worst-case configuration for the class C testing.

d =" peans that configurations are the same (e.g.'Config. A = Config. B means that the configuration used for the class A
he same as that for the class B testing).

€  “¢" nfeans that configurations are different {e.g: Config. B # Config. C means that configuration used for the class B testing
from that used for the class C testing):

The type, guantity and arrangement of the fuel and the method of ignition are described in Annexes B to Hl for
each test flre, along with thejend-of-test conditions and the required profile curve limits. The end-of

conditions are summarizedhin Table 5.

Table'5 — Summary of end-of-test obscuration, m, values for the test fires

test

Tert fire End-of-test obscuration values
dBr”;m
Class A Class B Class C
TF2 0,05 0,15 2
TF3 0,05 0,15 2
TF4 n/a n/a 1,27 < end-of-test < 1,73 (actually, y = 6)2
TF5 0,1 0,3 0,92 < end-of-test < 1,24 (actually, y = 6)
a y is the smoke density (ionization).

24
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The development of the test fire shall be such that the profile curves, specifically m against time and m against
v (when specified), fall within the specified limits, up to the time when all of the specimens have released an
alarm signal or the end-of-test condition is reached, whichever is the earlier. If these conditions are not met,
then the test is invalid and shall be repeated. It is permissible, and can be necessary, to adjust the quantity,
condition (e.g. moisture content) and arrangement of the fuel to obtain valid test fires.

5.15.3.3 Mounting of the specimens

The design of the sampling device shall incorporate the “worst-case” allowable with respect to the dilution
(i.e. the maximum number of sampling points) and transport time (i.e. maximum pipe lengths). This sampling

pips

network shall be installed with the worst-case sampling point(s) expased to the test fires. Th

number of

san]
recq
be

sani
long
be 3

5.18

Befi
spe

Swi
stal

The
for {
that
sou
be i
the

5.18

Dur

pling point(s) in the fire test room shall not exceed the minimum number of points that the
mmends to cover the same area as a point smoke detector. The sampling points in the fire tes
mounted in the designated area as defined in the respective annexes and shall be the
pling points with respect to the system performance in the tests. These may be.those poi
est transport time or those points with the lowest effective sensitivity. The rest of-the/sampling
rranged outside the fire test room and shall draw in clean air during the tests.

.3.4 Initial conditions

bre each test fire, ventilate the room with clean air until it is free<from smoke, so that thq
Cified below are obtained.

ch off the ventilation system and close all doors, windows afd other openings. Allow the air in
ilize, and measure the following conditions before the testiis started:

air temperature, T: (23 ig) °C;

air movement: negligible or-stable where the re-circulation fan is operational;

smoke density (ionization): y < 0,05;

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

stability of the air and temperature affects the smoke flow within the room. This is particular]
he test fires that produee.fow thermal lift for the smoke (e.g. TF2 and TF3). It is therefore req
the difference between the temperature near the floor and the ceiling be <2 °C, and tha
rces that can cause.convection currents (e.g. lights and heaters) be avoided. If it is necessary f

h the room at the)beginning of the test fire, they should leave as soon as possible, taking care
minimum disturbance to the air.

.3.5 _Recording of fire parameters and response values

ng-each fire test, record the fire parameters in Table 6 continuously or at least once per second

anufacturer
t room shall
worst-case”
nts with the
points shall

conditions

the room to

y important
ommended

[ local heat

br people to
to produce

Monitor the alarm signal given by the specimen, such that the time of response for the specimen to each test

fire

is recorded along with the fire parameters y, and m, at the moment of response.

Table 6 — Parameters to be recorded during test fires

Parameter Symbol Unit
Temperature change AT K
Smoke density (ionization) Y Dimensionless
Smoke density (optical) m dB/m

© 1SO 2010 — All rights reserved
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5.15.4 Requirements

The aspirating smoke detector shall generate an alarm signal, in each test fire, before a time T, after the
specified end-of-test condition is reached, where the correction time 7} is the transport time for the sampling
point(s) in the fire test room, up to a maximum of 60 s.

5.16 Mechanical strength of pipe

Sampling pipes that are not classified and marked in accordance with IEC 61386-1 to at least class 1131 shall
be tested in accordance with Table 7 for the classes in Table 2, or the manufacturer shall provide evidence

that the sa 1p|mg pipes have been tested and meet the rnqnwnmonfe of this subclause.

NOTE An example of suitable evidence that the pipe meets this requirement is a test report, approval certificate|or a
declaration gf conformity from the manufacturers of the pipe, even though it is not marked in accordance with IEC 613186-1.

Table 7 — Mechanical tests for sampling pipe

Test Subclause of Class Severity
IEC 61386-1:2008

Compreskion test 10.2 1 125N
Impact tefst 10.3 1 0,5 kg, 100 mm height to fall
Resistan¢e to heat 12.2 31 -15°C to +60 °C

The impact|test shall be conducted at the minimum temperatureicé. —15 °C).

The pipe is|deemed to have passed the resistance to heatdest if any crushing of the pipe does not reducq the
internal diameter to less than 80 % of its original value.

6 Testfeport

The test regort shall contain, as a minimuni;.the following information:
a) identifigation of the specimen tested;

b) reference to this part of ISO77240 (i.e. ISO 7240-20:2010);

c) results|of the test: thevindividual response values and the minimum, maximum and arithmetic njean
values | where appropriate;

d) details [of the-supply and monitoring equipment and the alarm criteria;

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

f)  details of the method used by the manufacturer for determining the classification of any installed system;
g) details of the method used by the testing authority to determine the r.t.v.;

h) reference to the commercial datasheet(s) relevant to 4.13 of this part of ISO 7240.
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Annex A
(informative)

Apparatus for response threshold value measurements

A.1 General

To measure the r.t.v. of an a.s.d., it is essential to be able to generate an aerosol in a preciselly controlled
marnner so that the detector can be subjected to sampled air with a slowly and consistently-increasing aerosol
congentration, and to be able to obtain a measure of the concentration, which is essentially.proportional to the
parficle-number concentration.

To fest the wide range of types and classes of a.s.d., either it should be possiblé to0 adjust the tedt apparatus
to glve a wide range of airflow rates and aerosol concentrations, or different sets of test apparatus should be
utilized to suit the various types and classes of a.s.d.

It is|essential that the test apparatus used be capable of generating repeatable results.
Thel following three examples are provided for the guidance of the test houses. All three consist ¢f four main
fungtional blocks: aerosol generation, aerosol dilution, aerosol measurement and the spegimen (see
Figure A.1).

Megsurement of the aerosol concentration entering the specimen is not mandatory but is recommended.

1 2 3
4
Key,|
1 aer@sol generator
2 |dilution stage
3  specimen
4  aerosol measurement

Figure A.1 — Functional block diagram for measuring r.t.v.

© 1SO 2010 — All rights reserved 27


https://standardsiso.com/api/?name=d43a6432277c4c4c8a59f7a9a919ea37

ISO 7240-20:2010(E)

A.2 r.t.v. measurement apparatus — Example 1

The apparatus described below allows wide adjustment of the aerosol concentration and direct measurement
of the concentration entering the specimen. As such, it is particularly suited to generating and measuring the
low aerosol concentrations needed for testing the more sensitive aspirating smoke detectors.

The apparatus uses compressed air to provide a highly controlled dilution stage and a c.p.c. to directly
measure the very low concentration of aerosol entering the specimen (see Figure A.2).

™)

o

Key
aerosol|generator

controllable aerosol dilution 5

aerosol|measurement 3 4 6

c.p.c.

junction|
vent

restrictipn
specimgn 9
a.s.d. upder test c 8

© 00 N O g b~ WON =

Q

Comprgssed-air supply.

b Aerosollwaste.
¢ c.p.c. exhaust.

d  a.s.d. ekhaust. y

Figure A.2 — Block diagram of the apparatus — Example 1 for measuring r.t.v.

The aerosol generator generates a polydisperse paraffin mist as specified in ISO 7240-7:2003, Annex B. The
aerosol passes into a dilution system where it is mixed with clean air in a manner that allows precisely
adjustable dilution. The diluted aerosol is then presented to the specimen and a c.p.c., which measures the
aerosol at the same concentration as that entering the specimen. The flow rate through the aerosol
generator/dilution system is set so that it just exceeds the sum of the flows required by the specimen and the
c.p.c. with the excess flowing out of the vent (see Figure A.2, key item 6). This allows the specimen and the
c.p.c. to draw the aerosol from the same point, which is at approximately atmospheric pressure. Both the c.p.c.
and the specimen operate with their own aspirating pumps. The restriction (see Figure A.2, key item 7) is
added to simulate the pressure drop of the sampling pipe system and to allow the flow through the specimen
to be within the manufacturer's specifications. The distances from the junction (see Figure A.2, key item 5) to
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the c.p.c. and to the specimen should be short, so that the c.p.c. and specimen effectively measure the same
aerosol density at the same time.

Figure A.3 shows further details of a suitable test apparatus.

a

1 H 2

[
[

3

[:l i:]4 L - é
5
7
12

T

I
8
9
Key,| 10 | |

pressure reduction (200 kPa)
pressure reduction (600 kPa) 11
aerosol generator
principal fresh-air valve 11
mixing nozzle

fresh-airflow meter
secondary fresh-air valve 13 E:xﬂ

particle filter

flow controller

© 0 N O O b W N~

RN
= O

orifice meter
14
flow meter

-
N

dilution

-
w

aerosol wastealve
pump S ¢
c.p.c: | | |
aspirating smoke detector 15 16

-—
N

-
(&)}

N
(e}

[

Compressed-air (800 kPa).
Waste aerosol. [~

\ A~

o

Figure A.3 — Detailed arrangement of the apparatus — Example 1 for measuring r.t.v.

Although the set-up appears rather complex, it has been designed to be able to produce a wide range of
overall flow rates, ranges of aerosol concentrations and rates of increase of aerosol concentration. The
principal fresh-air valve (see Figure A.3, key item 4) is used to set the clean airflow rate, which effectively sets
the overall flow rate since this is large when compared to the aerosol flow rate. Adjustment of the secondary
fresh-air valve (see Figure A.3, key item 8) and the aerosol waste valve (see Figure A.3, key item 13) allows
setting the overall range of aerosol concentration. These valves can all be set to appropriate positions for a
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particular type of aspirating detector and should not normally be adjusted during a series of measurements.
The flow controller (see Figure A.3, key item 6) is an electronically controlled mass-flow controller, which is
used to control the dilution. By adjusting this flow controller, the aerosol concentration presented to the
specimen can be controlled from effectively zero to a maximum value, depending on the settings of the valves

(see Figure A.3, key items 4, 8 and 13).

A.3 r.t.v. measurement apparatus — Example 2

The apparatus described in Figure A.4 uses the smoke tunnel described in ISO 7240-7:2003, Annex A, as the

aerosol generator and first stage of dilution__The aerasol cancentration in the tunnel is measured lleing

the

instrumenty described in 1ISO 7240-7:2003, Annex C. A second stage of dilution is arranged using
appropriate| sampling device, which mixes clean air drawn from the laboratory environment with test aer

drawn from|the smoke tunnel.

2
R
)
)
a — 00000000 00]
A 4
6 7 o8

R
J——
J——

N

\

10

/

7,

an
psol

1 supply and monitoring equipment
2  specimen

3  reference detector (optional)

4  fine filter (optional)

5 dilution:

1 sampling point in the smoke tunnel
n sampling points outside

a N aerosol concentration.
Air flow.

= O 0 N O

aerosol generator

aerosol measurement

working volume

fan

smoke tunnel (see ISO 7240-7)

Figure A.4 — Arrangement of the apparatus — Example 2 for measuring r.t.v.
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It is important to keep in mind that the aerosol concentration measured in the smoke tunnel is not a direct
measurement of the aerosol concentration entering the specimen. As such, it is essential that other
parameters that can affect the measurement remain constant. The dilution achieved with the sampling device
should be consistent and repeatable. The following are some considerations for achieving repeatable, reliable
results using the apparatus shown in Figure A.4.

— ltis essential that the tunnel does not leak and potentially contaminate the clean air entering the sampling
device.

— It is recommended that the same physical sampling device be used in all measurements so that minor
variations in the sampling device do not affect the measurements recorded.

— | It is recommended that the sampling device be arranged such that it is as short as is practically possible
to minimize the transport time.

Thel rate of rise of the aerosol concentration in the tunnel should be consistent and sufficiently slow to ensure
that| the delays inherent to the detector (including the transport delay of the sampling devicg and other
progessing delays) do not affect the results. Figure A.5 illustrates the fact that.the delays, ¢4, with variability,
Iy, efr» MeANSs that a fast rate of rise in the tunnel results in a higher and less accurate r.t.v. measufement than
a slpw rate of rise.

Y A

A
—
|
|
A . fd err
(Q\
X
Key|
X time
Y smoke.concentration, y or m
errof/variability in r.t.v measurement using a fast rate of rise
2 error/variability in r.t.v measurement using a slow rate of rise
ty a.s.d. inherent delay

lyerr  €rror/variability in measuring delay time

Figure A.5 — Graph showing effect of rate of rise on r.t.v. accuracy

Due to the possible inaccuracies in the test apparatus shown in Figure A4, as a precaution, it is
recommended that, where possible, a “reference sample” of the specimen be arranged in series or parallel
with the specimen (as appropriate to the particular design of a.s.d.). Such a reference sample provides
confirmation that any changes in the measured r.t.v. are a function of the experiment (hot, cold, damp heat,
etc.) as opposed to the test apparatus and conditions. Where the specimen does not have an output that is
essentially proportional to aerosol concentration, it is recommended that another suitable instrument be used,
such as an alternative a.s.d. device.
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B.1 Fuel

Annex B
(normative)

Smouldering (pyrolysis) wood fire (TF2)

The fuel cd
dimensions

B.2 Hotp

The hotplat
3 mm betw
the edge. T

The temperfature of the hotplate shall be measured by a sensor attached to thé fifth groove, counted from

edge of the

B.3 Arra

Arrange thg
such that th

B.4 Heatf

The hotplat

B.5 End

The end-of-

B.6 Test

No flaming
such that th

-of-test condition

nsists of approximately 10 dried beechwood sticks (moisture content = b
of 75 mm x 25 mm x 20 mm.

%), each stick ha

late
e shall have a 220 mm diameter grooved surface with eight concentric groeves with a distang

he hotplate shall have a rating of approximately 2 kW.

hotplate, and secured to provide a good thermal contact.

ngement

sticks radially on the grooved hotplate surface, with the 20 mm side in contact with the sur
e temperature probe lies between the sticks andis not covered, as shown in Figure B.1.

ing rate

b shall be powered such that its temperature rises from ambient to 600 °C in approximately 11

test condition, mg,.shall be when m =2 dB/m.

validity-criteria

ving

e of

ben grooves. Each groove shall be 2 mm deep and 5 mm wide, with the-euter groove 4 mm from

the

face

Mmin.

shall eeur before the end-of-test condition has been reached The development of the fire sha

respectively

signal, whlchever is the earher
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Key
1 [grooved hotplate
femperature sensor
3 wooden sticks

Figure B.1 = Arrangement of sticks on the hotplate

Y4 Y4
2 2
0,6
0,1 1,23 2,06 X 150 400 570 840 X
Key Key
X y-value X  time, t, expressed in seconds
Y  m-value, expressed in decibels per metre Y  m-value, expressed in decibels per metre

Figure B.2 — Limits for m against y, fire TF2 Figure B.3 — Limits for m against time, ¢, fire TF2
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Annex C
(normative)

Reduced smouldering pyrolysis wood fires (TF2A and TF2B)

C.1 Fuel

The fuel consists of three or more dried beech wood sticks (moisture content ~5 %), each stick hal/ing
dimensions|of approximately 75 mm x 25 mm x 20 mm.

C.2 Hotplate
The hotplatg shall have a 220 mm diameter grooved surface with eight concentric grooves with a distange of
3 mm betwgen grooves. Each groove shall be 2 mm deep and 5 mm wide, with.the outer groove 4 mm from
the edge. The hotplate shall have a rating of approximately 2 kW.

The temperature of the hotplate shall be measured by a sensor attachedo the fifth groove, counted from the
edge of the|hotplate, and secured to provide a good thermal contact.

C.3 Arrapgement

Arrange the sticks radially on the grooved hotplate surface, with the 20 mm side in contact with the surface
such that the temperature probe lies between the sticks and is not covered, as shown in Figure C.1.

1 2 3

Key

1  grooved hotplate

2  temperature sensor

3 3 (or more) wooden sticks

Figure C.1 — Arrangement of the sticks on the hotplate
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C.4 Heating rate

The hotplate shall be powered such that its temperature rises from ambient to 500 °C in approximately 11 min.

NOTE For the TF2 test (used for class C a.s.d.), the target temperature is 600 °C.

C.5 End-of-test condition

The end-of-test condition, mg, for class A using TF2A shall be when m = 0,05 dB/m.

Thej end-of-test condition, mg, for class B using TF2B shall be when m = 0,15 dB/m.

C.q Test validity criteria

No flaming shall occur before the end-of-test condition. The development of the fire shall be suich that the
cunJes of m against time for TF2A and TF2B fall within the limits shown in Figures C.2 and C.3, respectively,
up fo the time when m equals the end-of-test condition or the specimen‘has generated an alarm signal,
whi¢hever is the earlier.

Y A
0,05
Key| 0,01
X fime, ¢, expressed in seconds \\ >
Y |m-value, expressed in decibels per metre 480 780 960 1440 X

Figure C.2 — Limits for m against time, ¢, fire TF2A

Y A
0,15
Key
X time, ¢, expressed in seconds 0,01 I >
Y  m-value, expressed in decibels per metre 480 780 1140 2000 X

Figure C.3 — Limits for m against time, ¢, fire TF2B
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Annex D
(normative)

Glowing smouldering cotton fire (TF3)

D.1 Fuel

The fuel copiSISTs of approximately 90 pieces of braided cotion wicK, each of length approximately 80 cm]and
weighing approximately 3 g. The wicks shall be free from any protective coating and shall be washed [and
dried, if negessary.

D.2 Arrapngement

Fasten the wicks to a ring approximately 10 cm in diameter and suspended approximately 1 m above a non-
combustiblg plate, as shown in Figure D.1.

Dimensions in métres

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

Ignite the lower end of each wick so that the wicks continue to glow. Blow out any flaming immediately. Start

the test time when all wicks are glowing.

D.4 End-of-test condition

The end-of-test condition, mg, shall be when m = 2 dB/m.

D.§ Test validity criteria

Thel development of the fire shall be such that the curves of m against y and of m against.time, ¢, fa
limifs shown in Figures D.2 and D.3, respectively, up to the time when m equals the_enhd-of-test
the ppecimen has generated an alarm signal, whichever is the earlier.

Il within the
condition or

Y A Y
2 2
0.1 _ 0,05
1 3,2 5,33 X 120 280 750 X
Key| Key
X |y-value X  time, ¢, expressed in seconds
Y |m-value, expressed in decibelsper metre Y m-value, expressed in decibels per metre
Fijgure D.2 — Limits for 7 against y, fire TF3 Figure D.3 — Limits for m against time, ¢, [fire TF3
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Annex E
(normative)

Reduced glowing smouldering cotton fire (TF3A and TF3B)

E.1 Fuel

The fuel copsists of approximately 30 or 40 pieces of braided cotton wick, each of length approximately.8Q cm
and weighing approximately 3 g. The wicks shall be free from any protective coating and shall be washed|and

dried, if negessary.

E.2 Arrahgement

Fasten the wicks to a ring approximately 10 cm in diameter and suspended appréximately 1 m above a non-
combustiblg plate. Position the wicks adjacent to one another and complete the open part of the arc using a

curved shegt of non-combustible material to achieve a complete “chimney”, as ‘shown in Figure E.1.

—
SRR
\m\n\

Dimensions in mégtres

Key
1 curved sheet of non-combustible material
2 cotton wicks

Figure E.1 — Arrangement of the cotton wicks
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Ignition

ISO 7240-2

0:2010(E)

Ignite the lower end of each wick so that the wicks continue to glow. Blow out any flaming immediately. Start

the t

E.4

est time when all wicks are glowing.

End-of-test condition

The end-of-test condition, mg, for class A using TF3A shall be when m = 0,05 dB/m.

Th Tl Id Uf tCOt CUI Id;t;ull, IILE, fUI \/:GDD B uD;IIy T:_SB oha:: bc VVhGII = 0,15 dBIIIII.
E.§ Test validity criteria
No flaming shall occur before the end-of-test condition. The development of the fire shall be sych that the
cunJes of m against time for TF3A and TF3B fall within the limits shown in Figures’E.2 and E.3, respectively,
up fo the time when m equals the end-of-test condition or the specimen has. generated an alarm signal,
whighever is the earliest.
Y
0,05
Key 0,01
X fime, ¢, expressed in seconds >
Y |m-value, expressed in decibels per metre 360 660 1200 X
Figure E.2=Limits for m against time, ¢, fire TF3A
Y
0,15
Key) 0,01
X fime, ¢, €xpressed in seconds >
Y |m-value, expressed in decibels per metre 240 660 12000 X
Figure E.3 — Limits for m against time, ¢, fire TF3B
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F.1 Fuel

Annex F
(normative)

Flaming plastics (polyurethane) fire (TF4)

The fuel co
approximat
the quantity

F.2 Con¢

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

F.3 Arra

Place the 1
provide a tr

F.4 Ignit

The mats s
adjusted to
may be use

F.5 End-

The end-of-

F.6 Test

nsists of mats of soft polyurethane foam, without flame-retardant additives and having a dénsi
bly 20 kg/m3. Three mats, approximately 50 cm x 50 cm x 2 cm, are usually sufficient: Howg
and dimensions of the fuel may be adjusted to obtain valid tests.

litioning

ngement

hats one on top of another on a base formed from aluminium foil with the edges folded u
Y.

on

nall normally be ignited at a corner of the lower mat; however, the exact position of ignition ma
obtain a valid test. A small quantity of‘a clean-burning material (e.g. 5 cm3 of methylated s
d to assist the ignition.

of-test condition

test condition, yg, shall-be when y = 6.

validity criteria

The develo
limits show

specimen hgs generated an alarm signal, whichever is the earlier.

bment-of.the fire shall be such that the curves of m against y, and of m against time, ¢, fall withir]
in"kigures F.1 and F.2, respectively, up to the time when m equals the end-of-test condition o

y of

ver,

p to

y be

birit)

the
the
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Y} Y
1,73 1,73
1,27

0.2 @y 085 E=== O

0,1 6 X 40 80 140 180 X
Key Key
X |y-value X  time, t, expressed in seconds
Y |m-value, expressed in decibels per metre Y  m-value, expressed in decibels’per metre
Fjgure F.1 — Limits for m against y, fire TF4 Figure F.2 — Limits-for m against time, 4, ffire TF4
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G.1 Fuel

The fuel ¢
approximat

G.2 Arra

Burn the
33 cm x 33

G.3 Ignit

Ignition sha

G.4 End-

The end-of-

G.5 Test

The develo

limits shown in Figures G.1 and G.2,(respectively, up to the time when y equals the end-of-test condition o

20:2010(E)

Annex G
(normative)

Flaming liquid (n-heptane) fire (TF5)

onsists of approximately 650 g of a mixture by volume of n-heptane (purity > 99 %)
ely 3 % of toluene (purity > 99 %). The precise quantities may be varied to obtain valid tests.
hgement

heptane/toluene mixture
cm x 5 cm.

in a square steel tray with dimensions of approximg

on

| be by flame or spark.

of-test condition

test condition, yg, shall be when y = 6.

validity criteria

bment of the fire shall be such that the curves of m against y, and of m against time, ¢, fall within

with

tely

the
the

specimen hias generated an alarny Signal, whichever is the earlier.
Y | Y

1,24 1,24

0,92

01 &y 0.2 @y

0,1 6 X 10 120 240 X
Key Key
X y-value X  time, ¢, expressed in seconds
Y  m-value, expressed in decibels per metre Y m-value, expressed in decibels per metre
Figure G.1 — Limits for m against y, fire TF5 Figure G.2 — Limits for m against time, ¢, fire TF5
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Annex H
(normative)

Reduced flaming liquid (n-heptane) fire (TF5A and TF5B)

Fuel

The]
The]

NOT
mod

H.2 Arrangement

For
100
350

For
175
350

Key,|

The
qua

H.3

fuel consists of approximately 200 ml (TF5A) or 300 ml (TF5B) of n-heptane (purity > 99'%)),
precise quantities may be varied to obtain valid tests.

E The use of toluene in the n-heptane is not accepted, since the presence of toluene,in the fue)
ifies the behaviour of the fire, giving an initial peak burn, which is not suitable for reduced test fires.

TF5A, the n-heptane shall be burnt in a square, 2 mm thick, steel(fray with dimensions of ap
mm x 100 mm x 100 mm placed on a 2 mm thick sheet metal{base with dimensions of ap
mm x 350 mm, as illustrated in Figure H.1.

TF5B, the n-heptane shall be burnt in a square, 2 mméthick, steel tray with dimensions of ap

mm x 175 mm x 100 mm placed on a 2 mm thick sheet metal base with dimensions of ap
mm x 350 mm, as illustrated in Figure H.1.
1 2
/|
fray
base plate

Figure H.1 — Arrangement of the tray for test fires TF5A and TF5B

base plate may be the tray used in TF5 and is needed to act as a heat sink to avoid boiling
htities of fuel.Used in the reduced test fires.

Ignition

by volume.

significantly

proximately
proximately

proximately
proximately

of the small

Ignition shall be by flame or spark, etc.

H.4 End-of-test condition

The end-of-test condition, mg, for class A using TF5A shall be when m = 0,1 dB/m.

The end-of-test condition, mg, for class B using TF5B shall be when m = 0,3 dB/m.
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