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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.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Resettable line-type heat detectors (RLTHD) have been incorporated into fire alarm systems for a
considerable number of years. These detectors are typically used in areas where point-type heat
detectors are presented with challenging environmental characteristics and also where access to the
detectors can significantly influence the fire alarm system design.

This document gives common requirements for the construction and robustness of line-type heat
detectors, as well as for their performance under climatic, mechanical and electrical interference
conditions which are likely to occur in the service environment

Thi

many unique operating principles. It is the intention of this document to define comimon

cha
Stal
poil
Gen
intg
Sys

Facteristics for each type of RLTHD in conjunction with existing ISO 7240 detéctor In

(t-type heat detectors.

erally, there are three functional principles employed by RLTHDX non-integratin
grating systems and ror-only detectors; separate subclasses have 'been created for ea
ems.

5 document defines the minimum system functionality for RLTHD products. RLTHD are lI)ased upon

operating
fernational

ndards, so that resettable line-type heat detectors have a response behaviour‘comparable to that of

P systems,

=

h of these
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ISO 7240-31:2022(E)

Fire detection and alarm systems —

Part 31:
Resettable line-type heat detectors

1

Thi
eith
uni
Sys

Scope

5 document applies to resettable line-type heat detectors consisting of a sensing elemeént
er continuously or discretely at close intervals along its length and connected:to'a sen
, either directly or through an interface module, intended for use in fire deteétion and
ems installed in and around buildings and other civil engineering works. Exampl

technology are an optical fibre, a pneumatic tube, or an electrical sensor cable

Thi
and

Thi

5 document specifies the requirements and performance criteria, the/corresponding teg
provides for the assessment.

5 document also covers resettable line-type heat detectors intended for use in the local p1

plafts and equipment.

Thi
are

2

Thd
con
und

ISO
IEC
[EC
IEC
IEC

IEC
con

5 document does not cover non-resettable line-type heat detectors that can only respon|
based on fixed temperature electrical cables.

Normative references

following documents are referred to.in the text in such a way that some or all of th
stitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest editionof-the referenced document (including any amendmen

7240-1, Fire detection and alarm systems — Part 1: General and definitions
60068-2-1, Environmentalktesting — Part 2-1: Tests — Test A: Cold

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

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

60068-2-2%, 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 c
nections
60068 2F5FEnviromncn teltesting—Part 2 Tests—Fest Eh—Hammer-tests

listributed
sor control
fire alarm
les of such

t methods,

otection of

d once and

Pir content
pplies. For
[s) applies.

bntacts and

7 Lty O iteTicat CCotty

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

IEC 62599-2, Alarm systems — Part 2: Electromagnetic compatibility — Immunity requirements for
components of fire and security alarm systems

3

Terms and definitions

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

app

©IS

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

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

— IEC Electropedia: available at https://www.electropedia.org/

31
environmental group
group used to designate the level of severity, applied during environmental tests

Note 1 to entry: The level should reflect service environment to which the components of specimens under test
are subjectqéd-

3.2
functional unit
part of a line-type heat detector (3.5) in addition to the sensor control unit (3.12) and the sensing element
(3.11) whigh is essential for the function of the line-type heat detector

EXAMPLE Terminating device, filter, switch.

3.3
integrating line-type heat detector
detector fgr which the response to temperature is summed in a certain way (not necessarily lineafly),
along a length of the sensing element (3.11)

Note 1 to enptry: For such detectors, the output to the sensor control unit (3.12) is a function of the temperafure
distributior] along the length of the sensing element.

EXAMPLE Pneumatic systems.

3.4
linear healt detector

linear lind-type heat detector

detector which responds to heat applied to any\point along the length of the sensing element (3.11)

3.5

line-type heat detector
LTHD
detector which responds to heat sensed in the vicinity of a continuous line

Note 1 to er]try: A line-type heat-detector may consist of a sensor control unit (3.12), a sensing element (3.11)[and
functional uhits (3.2).

3.6
multipoint heat detector

multipoint line-type heat detector
detector that contains multiple discrete temperature sensors which are separated by a distance of no
more than |10, embedded within the sensing element (3.11)

3.7

non-integrating RLTHD

non-integrating line-type heat detector

detectors for which the output signal is dependent on local temperature effects but not on the
integration of the whole temperature distribution along the sensing element (3.11)

EXAMPLE Fibre optics systems.

3.8

ror-only detector

line-type heat detector (3.5) which responds to a temperature rise but does not have a fixed operating
temperature

2 © IS0 2022 - All rights reserved
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resettable line-type heat detectors
RLTHD
line-type heat detector (3.5) which is able to return to its quiescent condition after a response

3.10

room protection application
application in which the sensing element (3.11) is installed at a distance from the potential fire hazard
close to the ceiling or roof of the area to be protected

EXAMPLE

Car parks (open or closed), road/rail/metro tunnels, floor/ceiling voids, elevator

shafts, cold

sto

s, warehouses, heritage buildings, aircratts hangars, spray shops, chemical storehouses,

deppts, refineries, silos, etc.

31
se

ing element

heaf sensing part of the line-type heat detector (3.5)

EXA

Not¢
(3.2

3.12

MPLE

A fibre optic cable, a pneumatic tube or an electrical cable

1 to entry: A sensing element may consist of different segments separated for example by fun
or splices.

sensor control unit

uni

that supervises the sensing element (3.11) and cemmunicates to the control and

equlipment

Not
ISO

4

4.1

4.1

In grder to conform to this document, the detector shall meet the requirements of Clause 4,

e 1 to entry: The unit can be remote or an integral part'of the control and indicating equipment a
7240-2.

Requirements

General

1 Conformance

hmmunition

rtional units

indicating

5 defined by

which shall

be yerified by inspectiofniand engineering assessment, and when tested in accordance with the tests
desfribed in Clause &;the detector shall meet the requirements of the tests.
4.12 Heat response classes
4.112.1, (Heat response for Class A integrating and non-integrating RLTHD
ForlClass A application the heat response of RITHD is classified as indicated in Table 1
NOTE Test fires TF6S, TF6 and TF6F are specified in Annex B.
Table 1 — Heat response for Class A
Heat response Typical |Maximum | Minimum | Maximum TF6S TF6 TF6F
class ap;_)llca- ap[_)llca- static static Response time | Response time | Response time
tion tion response | response
Non-inte- | Integrat- | tempera- | tempera- | tempera- | tempera- | Lower | Upper | Lower | Upper | Lower | Upper
grating ing ture ture ture ture value | value | value | value | value | value
RLTHD | RLTHD
S S S S S S
°C °C °C °C
AIN All 25 50 54 65 50 400 30 210 20 130
©1S0 2022 - All rights reserved 3
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Table 1 (continued)

Heat response Typical |Maximum | Minimum | Maximum TF6S TF6 TF6F
class apl_)llca- apl?llca- static static Response time | Response time | Response time
tion tion response | response
Non-inte- | Integrat- | tempera- | tempera- | tempera- | tempera- | Lower | Upper | Lower | Upper | Lower | Upper
grating ing ture ture ture ture value | value | value | value | value | value
RLTHD | RLTHD
s s s s s S
°C °C °C °C
A2N A2] 25 50 54 70 120 600 60 300 40 180

4.1.2.2 Heatresponse for higher application temperatures RLTHD

For higher temperature applications the heat response of the RLTHD is classified as indicated-in.Table 2.

Table 2 — Heat response for higher application temperatures of integrating and non-

integrating RLTHD
Heat response class Typical Maximum Minimum static Maximum static
Non-integifat- Integrating application application response response

ing RLTHD temperature temperature temperature temperature
RLTHD °c °C € °C

BN BI 40 65 69 85

CN CI 55 80 84 100

DN DI 70 95 99 115

EN El 85 110 114 130

FN FI 100 125 129 145

GN Gl 115 140 144 160

4.1.2.3 Heatresponse for ror-only RLTHD

For ror-only RLTHD the heat response is classified as indicated in Table 3.

Table 3 = Heat response for ror-only RLTHD

Heat Fesponse class Typical Maximum TF6 TF6F
application application Response Respons}
temperature temperature time time
°C °C
Non-integrat- Integrating Lower | Upper | Lower | Upper
ing RLTHD value | value | value | value
RLTHD s s s 9
A1NR A1IR 25 50 30 210 20 130
A2NR AZIR 25 56 60 360 %460 T

NOTE Test fires TF6 and TF6F are specified in Annex B.

4.1.2.4 Response classes from typical higher application temperature for ror-only detectors

For higher temperature application ror-only RLTHD the heat response is classified as indicated in
Table 4.
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Table 4 — Heat response, for integrating ror-only RLTHD

4.1

Different environmental groups are necessary to reflect the different sérvice environn

con

Thd
uni

Env
pre
the

Env
pre

Env
env|

4.2

Eac
con
con
fro
vis
sur

Ifm
ind

To ¢

2.5 Environmental groups

ironmental group I covers equipment likely to be installed indoors in commercial
mises but for which the avoidance of extreme environmental conditions can be taken intg
selection of the mounting site.

ironmental group Il covers equipment likely tobe installed indoors in commercial
mises in all general areas.

ironmental group III covers equipment which is intended to be installed outdoors an
ironments such as tunnels.

h sensor control unit shall be provided with an integral red visual indicator, by which
dition of the sensing element can be identified, until the alarm condition is reset.
ditions of the sensor céntrol unit can be visually indicated, they shall be clearly di

I

Heat response class | Typical application temperature Maximum
for ror-only RLTHD °C application
temperature
°C

BIR 40 65

CIR 55 80

DIR 70 95

EIR 85 110

FIR 100 125

GIR 115 140

ponents of a line-type heat detector.

sensing element shall meet the requirements of environmental groups II or III. The sen|
and the functional unit shall meet the requirements of environtental groups I, I or III.

Individual alarm indication

ent of the

Sor control

industrial
accountin

industrial

d in harsh

the alarm

the alarm indication) except when the sensor control unit is switched into a service
| indicator shall\b@visible from a distance of 6 m in the direct line of sight perpendid
ace, in an ambien®light intensity of up to 500 lux.

ore than onesensing element is connected to the sensor control unit, there shall be a sep3
cation for each sensing element.

onfirmthis, the detector shall be assessed in accordance with 5.2.

ere other
guishable
mode. The
ular to the

rate alarm

4.3

Signalling

The line-type heat detector shall signal the alarm and fault status to the control and indicating

equ

ipment.

If more than one sensing element is connected to a sensor control unit, there shall be separate alarm

and

fault signals for each sensing element.

To confirm this, the detector shall be assessed in accordance with 5.3.
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4.4 Repeatability

The ratio of response times of the RLTHD shall be within the limits, even after a number of alarm
conditions, as specified in 5.4.

4.5 Reproducibility

The ratio of response times of several specimens of the RLTHD shall be within the limits as specified in
5.5.

4.6 Conpection of ancillary devices

Where thq RLTHD provides for connections to ancillary devices (e.g. remote indicators; RS B85
interface), ppen or short-circuit failures of these connections shall not prevent the correct.op€ratiopn of
the RLTHD,

Where such connections are present, the detector shall be assessed in accordance with 5.6.

4.7 Manufacturer's adjustments

It shall not|be possible to change the manufacturer's settings except by special means (e.g. the use(of a
key, a code|or a special tool or by breaking or removing a seal).

To confirm| this, the detector shall be assessed in accordance with.5%.
4.8 Software

4.8.1 Gelneral

For RLTHD, which rely on software control to fulfil the requirements of this document, the requiremé¢nts
of 5.8 shalllbe met.

4.8.2 Software design

In order td ensure the reliability of@the RLTHD, the following requirements for software design shall
apply:

a) the sofftware shall have amgdular structure;

b) the design of the interfaces for manually and automatically generated data shall not permit invlid
data tq cause errorinthe program operation;

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

4.8.3 qu storage of programs and data

The program necessary for conformance with this documentand any preset data, such as manufacturer's
settings, shall be held in non-volatile memory. Writing to areas of memory containing this program and
data shall only be possible by the use of a special tool or code and shall not be possible during normal
operation of the RLTHD.

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

To confirm this, the detector shall be assessed in accordance with 5.8.
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4.9 Sensing element fault

The RLTHD shall generate fault conditions as specified in 5.9.

4.10 On-site adjustment of response behaviour

The effective response behaviour of a RLTHD is dependent upon both the sensitivity settings of the
sensor control unit and the heat sensing element. Many types of RLTHD therefore have facilities to
adjust the sensitivity of the RLTHD to suit the application.

If th

a) |for each setting at which the manufacturer claims conformance with this document, the detector
shall conform with the requirements of this document, and access to the adjustiment means shall
only be possible by the use of a code or special tool;

b) [any setting(s) at which the manufacturer does not claim conformance with this document shall
only be accessible by the use of a code or special tool, and it shall be cledrly marked on the detector
or in the associated data, that if these setting(s) are used, the detector does not conf¢rm to this
document.

NOTE These adjustments can be carried out at the sensor controlyunit or at the control andl indicating
equjpment.

To donfirm this, the detector shall be assessed in accordanceswith 5.10.

4.11 Maximum ambient temperature test (sensing element)

Thg RLTHD shall function correctly even if the sensing element is exposed to high ambient tethperatures
as gpecified in 5.11.

4.1 Variation in supply parameters

Thg RLTHD shall function correctlylwithin the specified range(s) of the supply parameters gs specified
in 5{12.

4.13 Low voltage fault

Thg RLTHD shall signala fault condition when its input power supply falls below the minimpm voltage
spefified by the mafuafacturer as specified in 5.13.

4.1 Fire sensitivity for Class A and ror-only RLTHD

Hegt response Class A1N, A1l, A2N and A2I RLTHD shall have an adequate sensitivity to the Heat release
of alrealtest fire as required for general application in fire detection systems as specified in[4.1.2.1 and
testled-as specified in 5.14.

A ror-only RLTHD shall have, depending on its classification, an adequate sensitivity to the heat release
of areal test fire as required for general application in fire detection systems as specified in 4.1.2.3 and
tested as specified in 5.14.

4.15 Static response temperature test

The RLTHD shall have, depending on its classification, an adequate sensitivity to a slow rate of rise of
temperature as specified in 4.1.2.2 and tested as specified in 5.15.

The RLTHD shall also be capable of alarming when temperature rise is very slow and generating the
alarm within a temperature range specified for its class.
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4.16 Response times from typical application temperature for ror-only RLTHD

Ror-only detectors shall have, depending on their classification, an adequate response time starting
from typical application temperature specified in 4.1.2.4 and as tested in 5.16.

4.17 Dry heat (operational) sensor control unit

The sensor control unit of the RLTHD shall function correctly at high ambient temperatures as specified

in5.17.

4.18 Dry

The sensoj
term expos

4.19 Cold

The RLTHI
as specifie

4.20 Cold

The sensory
in 5.20.

4.21 Dan

The RLTHI
as specifie

4.22 Dani
The RLTHI

eatl (endurarmnce) 1or sensor control unit and sensing eliement

control unit and the sensing element of the RLTHD shall be capable of withstandihg 1
ure to high temperature as specified in 5.18.

(operational) for sensing element

ng-

shall function correctly even if the sensing element is exposed to low~ambient temperatyres

lin 5.19.

(operational) for sensor control unit

control unit of the RLTHD shall function correctly at low.ambient temperatures as speci

Ip heat, steady-state (endurance) for sensor control unit and sensing elemen

shall be capable of withstanding long-termzexposure to a high level of continuous humi
lin 5.21.

p heat, cyclic (operational) for(sensing element

shall function correctly even if the sensing element is exposed to a high level of humidit

specified i 5.22.

4.23 Dan

The sensoj
5.23.

4.24 Dan

The sensoj

Ip heat, cyclic (operational) for sensor control unit

control unit of the\RLTHD shall function correctly at a high level of humidity as specifie

|p heat,‘steady-state (operational) for sensor control unit

control unit of the RLTHD shall function correctly at a high level of humidity as specifie

5.24.

fied

ity

y as

d in

d in

4.25 Damp heat, cyclic (endurance) for sensor control unit and sensing element

The RLTHD shall be capable of withstanding the effect of cyclic humidity levels as specified in 5.25.

4.26 Shock (operational) for sensor control unit

The sensor control unit of the RLTHD shall operate correctly when submitted to mechanical shocks as
specified in 5.26.
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4.27 Impact (operational) for sensor control unit

The sensor control unit of the RLTHD shall operate correctly when submitted to mechanical impacts as
specified in 5.27.

4.28 Impact (operational) for sensing element

The RLTHD shall function correctly even if the sensing element is submitted to mechanical impacts as
specified in 5.28.

4.29 Vibration, sinusoidal (operational) 1or sensor control unit

The sensor control unit of the RLTHD shall operate correctly when submitted to sinusgiddl Vibration as
spefified in 5.29.

4.30 Vibration, sinusoidal (operational) for sensing element

Theg RLTHD shall function correctly even if the sensing element is submitted to sinusoidal viibration as
spefified in 5.30.

4.3[1 Vibration, sinusoidal (endurance) for sensor controlunit

The sensor control unit of the RLTHD shall be capable of withstanding the effect of sinusoidgl vibration
as gpecified in 5.31.

4.32 Vibration, sinusoidal (endurance) for séfising element

The sensing element of the RLTHD shall be capable of withstanding the effect of sinusoidal fibration as
spefified in 5.32.

4.3B Sulfur dioxide (SO,) corrosioh*(endurance) for sensing element

The sensing element of the RLTHD shall be capable of withstanding exposure to an SO corrosive
atnjosphere as specified in 5.33;

4.3¢ Sulfur dioxide ($0,) corrosion (endurance) for sensor control unit

The sensor control anit of the RLTHD shall be capable of withstanding exposure to an SO}, corrosive
atmosphere as spécified in 5.34.

4.3b5 Electromagnetic immunity

The RETHD shall operate correctly when submitted to electromagnetic interference as specified in
5.3%.

5 Test methods
5.1 General

5.1.1 Atmospheric conditions for tests

Unless otherwise stated in a test procedure, the testing shall be carried out after the test specimen
has been allowed to stabilize in the standard atmospheric conditions for testing as specified in
IEC 60068-1 as follows:

a) temperature: (15 to 35) °C;
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b)
‘)

If variations in these parameters have a significant effect on a measurement, then such variations
should be kept to a minimum during a series of measurements carried out as part of one test on one

relative humidity: (25 to 75) %;
air pressure: (86 to 106) kPa.

specimen.

5.1.2 Operating conditions for tests

If a test method requires a specimen to be operational, then the specimen shall be connected to suitable

supply an

Unless otherwise specified in the test method, the supply parameters applied to the specimen's
be set within the manufacturer's specified range(s) and shall remain constant throughoutthe t¢

The value
range. If a
then conns
device for

The detailg
test report

5.1.3 Mg

Unless oth
accordancg

of mountinlg, then the method considered to be most unfavourable shall be chosen for each test.

514 To

Unless oth
the basicr

If a specific tolerance or deviation limit is_hot specified in a requirement or test procedure, the

deviation 1
5.1.5 Pr

5.1.5.1 (

The purpo
environme

The specinpen shall be connected to suitable supply and monitoring equipment in accordance with §

P

monitoring equipment, with characteristics as required by the manufacturer's+d

thosen for each parameter shall normally be the nominal value, or the mean of the speci
test procedure requires a specimen to be monitored to detect any alarm-or-fault sigr
ctions shall be made to any necessary ancillary devices (e.g. through wirinig:to an end-of
fonventional detectors to allow a fault signal to be recognized).

of the supply and monitoring equipment and the alarm criteria used“should be given in

unting arrangements

erwise stated, the specimen shall be mounted bylits normal means of attachmen
with the manufacturer's instructions. If these instructions describe more than one met|

lerances

brwise stated, the tolerances for the environmental test parameters shall be as specifie
pference standards for the test (e.g. the relevant part of [IEC 60068 series).

mit of +5 % shall be applied.
pcedure for measurement of response time

leneral

se of this procédure is to establish any deviation in system response time following
ntal tests.

ata.
hall
sts.
fied
als,
line

the

t in
hod

d in

na

1.2

The respor

setime of the RLTHD shall be measured using the heat tunnel described in Annex F.

The orientation of the sensing element in the heat tunnel shall be chosen arbitrarily and shall be the
same for each measurement.

Before the measurement, stabilize the temperature of the air stream and the section of sensing element
to be heated at a typical application temperature according to 4.1.2 unless otherwise specified. The
measurement is then made by increasing the air temperature in the tunnel, linearly with respect to
time and at the rate of rise specified in the applicable test procedure, until the supply and monitoring
equipment indicates an alarm.

During the measurement, the airflow in the tunnel shall be maintained at a constant mass flow,
equivalent to (0,8 = 0,1) m/s at 25 °C. The air temperature shall be controlled to within #2 K of the
nominal temperature required at any time during the test.

10 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=d2d257191f60594ebabc9e5c76ca1335

ISO 7240-31:2022(E)

The response time, t, shall be measured from the moment the temperature starts increasing to the
indication of an alarm from the supply and monitoring equipment.

NOTE

Linear extrapolation of the stabilized and the increasing temperature against time lines

to establish the effective start time of the temperature increase.

NOTE 2

them to and from a stabilized or alarm temperature.

5.1.

5.2 Linear and ror-only heat detectors

can be used

It is important to take care not to subject detectors to a damaging thermal shock when transferring

For
sha

employed. This shall be agreed between the manufacturer and the testing laboratoryz

measurement of the response time of linear heat detectors, the length of sensing element, Ll' which

1 be connected to the sensor control unit shall be chosen to be the worst case for the

fechnology

NOTE1 The effect on the temperature measurement of noise and losses in the sensingyelement is taken into
accqunt.
A s¢ction of (10 + 0,1) m (L., of sensing element shall be wrapped around'a test frame as dpscribed in

Anft

ex C and Annex D and heated in the heat tunnel. This section shall be ‘kept the same for

test

Thd
sha

s to allow the comparison of the response time before, during and after the environment

remaining section of the sensing element (L; - L. not exposed to the intended test td
| remain at ambient temperature (23 + 5) °C during the sMeasurement unless otherwig

h1l relevant
al tests.

mperature
e stated in

thelindividual tests.
NOTE 2 To facilitate the test procedure, it can be necessary to introduce easily detachable fonnections
betyveen different sections of the sensing element. The losses introduced by these connections ar¢ taken into

acCc(

NO1
and

NO1I
test

NO']
the
5.17
des

5.1

For
Ly ¥

teclhnology-employed. This shall be agreed between the manufacturer and the testing labor3

Wh

unt when determining L;.

E3  The manufacturer can specify a minimuntlength of sensing element that needs to be conn
or after the section of the sensing element being heated (L)

E4  To reduce the validation time forintegrating line-type heat detectors, the system setting
in 5.1.5 could be more sensitive than'the system settings used in the performance tests (see 5.14

E5  Forror-only RLTHD thesmanufacturer can choose an alternative ror to the 3 Kmin! agrg
manufacturer and the testing:laboratory. This value shall replace 3 Kmin~! in subclauses 5,

bcted before

used in the
and 5.15).

ed between
4, 5.5, 5.12,

5.18, 5.19, 5.20, 5.21, 5.22,°5.23, 5.24, 5.25, 5.26, 5.27, 5.28, 5.29, 5.30, 5.31, 5.32, 5.33, 5.34 and 5.35. The

ription of the value in this'subclause remains t(3) ,,;, and ¢(3) .«-

5.3 Multipointheat detectors

measurement of the response time of multipoint heat detectors, the length of sensir
vhich shdll'be connected to the sensor control unit, shall be chosen to be the worst ¢

g element,
hse for the
tory.

nt detector

i testing the response time of multipoint detectors, one single sensor of the multipoi

sha

1.1 1 o 4] i £21 n 1 H des La | adkla A A
OCT PIdLTUTIT TIHIT LTI T UL THT TUIHTITT HITASUT IS STULIUIT (T ALLUTUAIILT WILIT AITITA L

). All other

sensors shall be outside the heat tunnel and shall remain at ambient temperature (23 = 5) °C during the
measurement unless otherwise stated in the individual tests.

NOTE

and/or after the section of the sensing element being heated.

5.1.

6 Provision for tests

The manufacturer can specify a minimum length of sensing element that needs to be connected before

Three specimens of sensor control unit, at least three specimens of sensing element and, if applicable,
at least three specimens of each functional unit shall be provided to conduct the tests in 5.1.7. The exact
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number and length of sensing elements shall be agreed between the manufacturer and the testing
laboratory.

NOTE 1 Ifthere are different types of sensor control units, sensing elements and/or functional units (e.g. with
different environment groups), at least three specimens can be provided for each type.

The specimens submitted shall be deemed representative of the manufacturer's normal production
with regard to their construction and calibration.

NOTE 2  This implies that the mean response time of the three specimens as found in the reproducibility test
can also represent the production mean. The limits specified in the reproducibility test can also be applicable to

e nraduaction

the manufagturerspreduction-
5.1.7 Tejt schedule
The specinjens shall be tested according to the following test schedule (see Table 5).
Table 5 — Test schedule
Testd Sub- Specimen Number?
clause Sensor Sensing Functional
control units)| elements units
Individual 4larm indication 5.2 One specimen, — —
chosen
arbitrarily
Signalling 5.3 | Onespecimen, — —
chosen
arbitrarily
Repeatability 54 One specimen, | One speci- One spe¢i-
chosen men, chosen | men (of epch
arbitrarily arbitrarily |type), chosen
arbitrarly
Reproduciljility® 5.5 1to3 1to 3P 1 to 3H
Connection of ancillary devices 5.6 One specimen, — —
chosen
arbitrarily
Manufacturer's adjustments 5.7 One specimen, — —
chosen
arbitrarily
Requirements for softwaré-controlled detectors 5.8 One specimen, — —
chosen
arbitrarily
Sensing element fault 59 2 2 2
a2 The sch¢dulesshows the specimen numbers recommended for each test. Other arrangements can be used by agreenpent
between the|vatious parties (e.g. approval body, testing laboratory, manufacturer, etc.) in order to improve the efficiendy or

cost of testing, or to reduce the number of specimens damaged by the testing. However, the reproducibility of the sensitivity
of atleast three specimens shall be measured in the reproducibility test. If fewer specimens are to be used for the rest of the
tests then the possible damaging effects of subjecting a specimen to a number of tests, especially endurance tests, have to
be considered.

b Assigned arbitrarily to the sensor control units. If more than 2 sensing elements may be connected to the sensor
control unit (single ended or loop configuration) and/or there are sensing elements for different environment groups, then
the number of tests shall be agreed between the manufacturer and the testing laboratory.

¢ For the reproducibility test, only combinations of sensor control units with functional units and sensing elements that
are used in 5.4 to 5.16 shall be used.

d  The test order remains open to allow optimization of the test program to minimize test time and cost.

e Subclause 5.15 does not apply to ror-only RLTHD.
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Table 5 (continued)
Testd Sub- Specimen Number?
clause Sensor Sensing Functional
control units | elements units
On-site adjustment of response behaviour 5.10 | One specimen, — —
chosen arbi-
trarily
Maximum ambient temperature test (sensing element) 5.11 2 3 3
Variation in supply parameters 5.12 1 1 1
Loy voltage fault 5.13 2 2 2
Fir¢ sensitivity for Class A and ror-only RLTHD 5.14 1 1 1
Static response temperature teste 5.15 1 2 2
Redponse times from typical application temperature 5.16
for for-only RLTHD
Dry heat (operational) sensor control unit 5.17
Dry heat (endurance) sensor control unit and sensing 5.18
element
Colfl (operational) sensing element 5.19
Colfl (operational) for sensor control unit 5.20
Damp heat, steady-state (endurance) for sensor control | 5.21
unif and sensing element
Damp heat, cyclic (operational) for sensing element 5.22
Daljpp heat, cyclic (operational) for sensor control unit 5.23
Darlqp heat, steady-state (operational) for sensor con= 5.24
troj unit
Damnp heat, cyclic (endurance) for sensor controbunit 5.25 2 3 3
and sensing element
Shdck (operational) for sensor control unit 5.26 2 2 2
Impact (operational) for sensor control unit 5.27 2 2 2
Impact (operational) for sensing-element 5.28 2 2 2
Vibfation, sinusoidal (operational) for sensor control 5.29 2 2 2
unif
Vibfation, sinusoidal (operational) for sensing element 5.30 2 2
Vibfation, sinusoidal(endurance) for sensor control 5.31
unif
Vibfation, sintisoidal (endurance) for sensing element 5.32
Sulfur diexide (SO,) corrosion (endurance) for sensing 5.33
element
a |The schedule shows the specimen numbers recommended for each test. Other arrangements can be used Hy agreement

between the various parties (e.g. approval body, testing laboratory, manufacturer, etc.) in order to improve the efficiency or
cost of testing, or to reduce the number of specimens damaged by the testing. However, the reproducibility of the sensitivity
of atleast three specimens shall be measured in the reproducibility test. If fewer specimens are to be used for the rest of the
tests then the possible damaging effects of subjecting a specimen to a number of tests, especially endurance tests, have to
be considered.

b Assigned arbitrarily to the sensor control units. If more than 2 sensing elements may be connected to the sensor
control unit (single ended or loop configuration) and/or there are sensing elements for different environment groups, then
the number of tests shall be agreed between the manufacturer and the testing laboratory.

¢ For the reproducibility test, only combinations of sensor control units with functional units and sensing elements that
are used in 5.4 to 5.16 shall be used.

d  The test order remains open to allow optimization of the test program to minimize test time and cost.

¢ Subclause 5.15 does not apply to ror-only RLTHD.
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Table 5 (continued)

Testd Sub- Specimen Number?
clause Sensor Sensing Functional
control units | elements units
Sulfur dioxide (SO,) corrosion (endurance) for sensor 5.34 3 3 3
control unit
Electromagnetic compatibility (EMC), immunity tests 5.35 2 2 2

(operational)

a2 The schedule shows the spec1men numbers recommended for each test. Other arrangements can be used by agreement
between the[va ; r r
cost of testir]g, or to reduce the number of spec1mens damaged by the testlng However the reproduc1b111ty of the sensitiyvity
of atleast thfee specimens shall be measured in the reproducibility test. If fewer specimens are to be used for therestof the
tests then the possible damaging effects of subjecting a specimen to a number of tests, especially endurance tests, haye to
be considerdd.

b Assignefl arbitrarily to the sensor control units. If more than 2 sensing elements may be conneeted to the sefpsor
control unit [single ended or loop configuration) and/or there are sensing elements for different envirenmment groups, fhen
the number pf tests shall be agreed between the manufacturer and the testing laboratory.

¢ For the feproducibility test, only combinations of sensor control units with functional unifs‘and sensing elements fhat
are used in 3.4 to 5.16 shall be used.

d  The testlorder remains open to allow optimization of the test program to minimize te$t time and cost.

e Subclauge 5.15 does not apply to ror-only RLTHD.

5.2 Indiyidual alarm indication

The visualfindicator shall be visually inspected to confirm it.imeets the requirements of 4.2.

5.3 Signalling

An enginedring assessment shall be carried out foxthe correct signalling of the alarm and fault signal(s).
The follow|ng test methods shall apply to generdte the alarm or fault status:

a) sensing element faults (see 5.9);

b) low voltage (see 5.13);

c) procedure for measuring response time (see 5.1.5).

NOTE if there is more thanone sensing element, the assessment is carried out for every sensing element].
5.4 Repeatability

5.4.1 Object ofithe test

To show thptthe RLTHD is stable with respect to its sensitivity, even after a number of alarm conditipns.

5.4.2 Test procedure

The response time of the specimen to be tested shall be measured as described in 5.1.5, three times
each at rates of rise of temperature of 3 Kmin-1 and 20 Kmin1.

A recovery period as specified by the manufacturer shall be allowed between consecutive tests.

At the 3 Kmin™ rate, the maximum response time shall be designated t(3),,,, and the minimum
response time £(3) ;-

At the 20 Kmin™! rate, the maximum response time shall be designated ¢(20),,,, and the minimum
response time t(20),,;,-
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5.4.3 Requirements

The ratio of the response times t(3),,.4:t(3) i, Shall be not greater than 1,3.

The ratio of the response times t(20),,,,4:t(20),,;, shall be not greater than 1,6.

5.5 Reproducibility

5.5.1 Object of the test

To shewthatthesen 6 e—aetectorao Rrot—vary-HratHy—Hrem—SpecHReRr—+e-59
estgblish response time data for comparison with the response times measured after the eny
tests.

5.5{2 Test procedure

response time of the specimen to be tested shall be measured as descrihed in 5.1.5 at 1
bmperature of 3 Kmin and 20 Kmin=1.

covery period as specified by the manufacturer shall be allowed between consecutive te

he 3 Kmin! rate, the maximum response time shall be designated t(3),,,, and thd
ponse time t(3) -

he 20 Kmin! rate, the maximum response time shallbe designated t(20),,,, and thq
ponse time t(20) ;.-

3 Requirements
ratio of the response times t(3),,,4:t(3) ,srShall be not greater than 1,3.

ratio of the response times ¢(20),,,,+£t(20),,;, shall be not greater than 1,6.

5.6 Connection of ancillary devices

Op4gn- and short-circuit shall peapplied at the connections for ancillary devices.

An
4.6,

bngineering assessment-shall be carried out for the correct operation of the detector as §

5.7| Manufacturer's adjustments

Avi

for manufacturer adjustments as specified in 4.7.

#men and to

ronmental

htes of rise

Sts.

minimum

minimum

pecified in

sual inspection of a specimen shall be conducted to verify that the detector meets the requirements

5.8l Requirements for software-controlled detectors — |

For detectors that rely on software for their operation, a visual inspection of documentatio

n provided

by the manufacturer shall be conducted to verify that the device conforms to the requirements specified

in 4.8.
5.9 Sensing element fault

5.9.1 Object of the test

To ensure that faults on the sensing element which may prevent the proper function of the RLTHD are

monitored and signalled.

© IS0 2022 - All rights reserved
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5.9.2 Sensing element operational continuity

A fault condition corresponding to an interruption of the sensing element(s) in operation shall be
generated while the RLTHD is monitored.

If a sensing element consists of more than one conductor/optical fibre/tube, each of them shall also be
interrupted individually.

5.9.3 Requirements

The fault condition shall be detected and signalled within 300 s.

No alarm s

5.10 On-¢

A visual in
adjustmen

5.11 Max

5.11.1 Ob

To demons
high ambie

5.11.2 Mg

The maxinjum length of sensing element shall be motunted in a heat chamber in a way that allowy

to be heat
sensing ele
laboratory|

5.11.3 Te
The sensory

Starting fr|
increased v
(see 4.1.2).

Immediate
between nj

5.11.4 Re

ignal shall be triggered.

ite adjustment of response behaviour

spection shall be conducted to verify that the detector meets the requiréments for on{
f of response behaviour as specified in 4.10.

imum ambient temperature test (sensing element)

ject of the test

trate the ability of the RLTHD to function correctly even if the sensing element is expose
nt temperature appropriate to the anticipated service temperature.

unting of the sensing element

bd up such that the temperature difference between any two points at the surface of
ment is not more than 5 K. A suitable test arrangement shall be agreed between the tes
and the manufacturer and shall be Supplied by the manufacturer.

5t procedure
control unit is in operation’and remains at normal ambient conditions (23 + 5) °C.

pm the typical application temperature the temperature inside the heat chamber shal
vith a rate of riseoftemperature of < 0,1 Kmin~! up to the maximum application temperat
This temperatu€ level shall be maintained for 16 h.

ly after theexposure period the sensing element shall be stimulated by a means, agy
anufacturer and testing laboratory, to trigger an alarm signal.

quiréments

site

d to

s it
the
[ing

Il be

ure

eed

No alarm or fault signal shall be given during the initial temperature increase and the 16 h stabilization

period.

The RLTHD shall give an alarm signal by stimulation after the exposure period.

5.12 Variation in supply parameters

5.12.1 Object of the test

To show that within the specified range(s) of the supply parameters (e.g. voltage), the sensitivity of the
RLTHD is not unduly dependent on these parameters.

16
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5.12.2 Test procedure

The response time of the specimen to be tested shall be measured as described in 5.1.5 at a rate of rise
of temperature of 3 Kmin1 and at the upper and lower limits of the supply parameter (e.g. voltage)
range(s) specified by the manufacturer.

A recovery period as specified by the manufacturer shall be allowed between consecutive tests.
The maximum response time shall be designated ¢(3),,,,, and the minimum response time t(3),,;,-
NOTE For conventional RLTHD the supply parameter is the dc voltage applied to the sensor control unit.

For pthertypes-ofd or-sispaHevels-and = d-to-be-considered: AEY;
lested to provide suitable supply equipment to allow the supply parameters to be changed as-fequi

5.12.3 Requirements

Thd ratio of the response times t(3),,.4:t(3) i, shall be not greater than 1,3.
5.13 Low voltage fault

5.18.1 Object of the test

To ghow that the sensor control unit is able to signal a fault condition when its input power gupply falls
belgw the minimum voltage specified by the manufacturer (see’5.3).

5.18.2 Test procedure

Theg specimen shall be mounted as described in 5.1.3 and shall be connected to supply and monitoring
equipment as described in 5.1.2. The sensor control unit shall be operated at its maximum lpading and
at the lower voltage specified by the manufacturer (as tested in 5.3).

The supply voltage to the sensor controhunit shall then be lowered by 15 %.

NOTE Maximum loading can includejoptional cards, power consuming sensor cables, etc.

5.1B.3 Requirements

The sensor control unit shall'signal a fault condition within 100 s following the voltage being lowered.
5.14 Fire sensitivity for Class A and ror-only RLTHD

5.14.1 Objeectof the test

To showithat the RLTHD (for room protection application) has, depending on its classification, an
adepuate ‘sensitivity to the heat release of a real test fire as required for general application in fire
detéction systems

5.14.2 Principle

A part of the sensing element of the RLTHD is mounted in accordance with Annex A and is exposed to
three defined test fires in accordance with Annex B. That part of the sensing element not installed in
the fire test room shall remain in stable environmental conditions, as specified in 5.14.5.

5.14.3 Fire test room

The fire sensitivity tests shall be conducted in a rectangular room with a flat horizontal ceiling, and the
following dimensions:

— length: 9mto11m;
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6mto8m;

3,8 mto 4,2 m.

The fire test room shall be equipped with a temperature probe arranged as indicated in Annex A.

5.14.4 Test fires

The sensing element of the specimen shall be subjected to the test fires TF6F, TF6 and TF6S. The TF6S
test fire is not required for ror-only detectors.

The type, luantity and arrangement of the fuel and the method of ignition are described 1IN ADNE

along with

In order to
in Annex H
arrangeme

5.14.5 Mg

A length of
ceiling in t
has at leas

in accordajnce with the manufacturer's instructions. If these instructions describe more than
mounting then the method considered to be most unfayourable shall be chosen for each fest.

method of

Sensing elg
fire testro
in the test

The part of

That part
remain at g

the end of test condition and the required profile curve limits.

be a valid test fire, the development of the fire shall be such that the test validity crit
| are fulfilled. It is permissible, and can be necessary, to adjust the quantity,‘eondition
nt of the fuel to obtain valid test fires.

unting of the specimens
(10 * 0,2) m of the sensing element of the specimen shall be meounted on the fire test

a horizontal distance of 2 m from the centre of the test fire;The specimen shall be mour

ments of multipoint RLTHD shall be installed so that at least 1 sensor is arranged within|

rfoom then one sensor shall be located on the 3im radius (Position D).
the sensing element in the fire test room shall have a spacing from the ceiling of (3 + 2)

bf the sensing element not installed in the fire test room and the sensor control unit s
n air temperature of T = (23 * 5)-°C;-and the air movement negligible.

The lengt}
installed i
manufact

The positid
sensitive r

The RLTHID shall be conarected to its supply and monitoring equipment, as described in 5.1.2, and s

be allowed

of the sensing element under test (10 m) plus the length of the sensing element
the fire test room shall be ,the maximum length of the sensing element in accordance
er’s specification.

n of the part of the Sensing element under test shall be chosen such that it represents the |

to stabilize(in its quiescent condition before the start of the test fire.

NOTE
sometimes
sought in s

r
he designated area (in accordance with Annex A) in such a mamnner that the sensing eler:r

psponse behaviotirof the RLTHD. A typical example of a test setup is shown in Figure A.2}

bx B

bria
and

om
ent
ted
one

the

bm. This sensor shall be located on the 3 m radius.(Position D). If there is more than 1 serjsor

C11].

hall

not
vith

past

hall

etectors which dynamically modify their sensitivity in response to varying ambient conditi
equire special reset procedures and/or stabilization times. The manufacturer's guidance ca
ch-cases to ensure that the state of the detectors at the start of each test is representative of

normal quiescent state.

5.14.6 Initial conditions

Before each test fire the room shall be ventilated with clean air until it is free from fire products and so
that the conditions listed below can be obtained.

The ventilation system shall then be switched off and all doors, windows and other openings shall
be closed. The air in the room shall then be allowed to stabilize and the following conditions shall be
obtained before the test is started:

18

air temperature:

(23 £ 5) °C;
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— air movement: negligible.

5.14.7 Recording of the fire parameters and response times

During each test fire the temperature, 7, (in °C, measuring defined in Annex B on the 3 m circle) shall be
recorded continuously or at least once per second.

The alarm signal given by the RLTHD shall be taken as the indication that a specimen has responded to
the test fire.

The time of response of each specimen shall be recorded along with the test fire temperature T at the
moinent of response.

5.14.8 Requirements

Theg RLTHD shall generate an alarm signal, in its assigned response class, aceording to the response
timp in Table 6.

Table 6 — Response times for Class A and ror-only RLTHD

Response times
Heatresponse TF6S TF6 TF6F
classes Lower Upper Lower Upper Lower Upper
value value value value value value
S S S S S S

A1N, A1l 50 400 30 210 20 130

A2N, A21 120 600 60 300 40 180

A1NR, A1IR No test No test 30 210 20 130

A2NR, A2IR No test | No-test 60 300 40 180

5.15 Static response temperature test

5.15.1 Object of the test

To ghow that the RLTHD has} depending on its classification, an adequate sensitivity to a slow rate of
risg of temperature.

NOTE Not applicable for ror-only detectors.
5.15.2 Test procedure for non-integrating linear and multipoint RLTHD

5.15.2.1 \Principle

A partofthe sensing elementofthe RLTHD is mounted ina heat tunnelinaccordance with - Alnnex C and

Annex E and is exposed to a static temperature test.

5.15.2.2 Test procedure for non-integrating linear RLTHD

5.15.2.2.1 Mounting of the sensing element

For measurement of the sensitivity of the non-integrating linear RLTHD, the length of sensing element,
L,, that shall be connected to the sensor control unit shall be chosen to be the worst case for the
technology employed. This shall be agreed between the manufacturer and the testing laboratory.

NOTE1 The worst case can be determined taking into account the effect on the temperature measurement of
noise and losses in the sensing element.
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test) Of the sensing element shall be wrapped around a test frame as descri
and heated in the heat tunnel.

bed

The position of the part of the sensing element under test shall be chosen such that it represents the least
sensitive response behaviour of the RLTHD. A typical example of a test setup is shown in Figure C.1.

NOTE 2

To facilitate the test procedure, it could be necessary to introduce easily detachable connections

between different sections of the sensing element. The losses introduced by these connections can be taken into
account when determining L;.

NOTE 3
and after th,

caction oftbha cancing alarnann

The manufacturer can spec1fy a mlnlmum length of sensmg element that needs to be connected before

5.15.2.2.2

Before the
typical am

uuuuuuuuuuuuuuuuuuuuuu S CTCTICTTIT u\.nua et er k“test!

Initial conditions

measurement, the temperature of the air stream and the section of sensing @lement at
bient temperature for the appropriate response class as specified in 4.1.2 shall be stabiliz

For non-infegrating linear RLTHD, the remaining section of the sensing element (L} ~L,.,J) not expg
to the intefded test temperature shall be stabilized at an ambient temperature(©f)(23 + 5) °C during
measurement.

The sensof control unit shall be operated at an ambient temperature-of (23 + 5) °C during
measuremgent.

5.15.2.2.3| Measurement of response temperature

The measyrement shall then be done by increasing the airtémperature in the tunnel from the in

condition 3
as specifie
maximum
alarm.

During the
equivalent
nominal te

t a rate of rise of 1 Kmin1 until the applicableimaximum application temperature is reac
d in 4.1.2 according to the appropriate class. Thereafter the test shall be continued
rate of rise of air temperature of 0,2 Kmin-! until the sensor control unit annunciateg

measurement, the airflow in the-tunnel shall be maintained at a constant mass f
to (0,8 £ 0,1) m/s at 25 °C. The-air temperature shall be controlled to within +2 K of
mperature required at any titme'during the test.

The measufred temperature at the moment the sensor control unit indicates an alarm shall be recor

5.15.2.3 1

5.15.2.3.1

For measu
is to be co
employed.

est procedure for multipoint RLTHD

Mounting 6fthe sensing element

rement ‘Of the sensitivity of the multipoint RLTHD, the length of sensing element, L;,

This'shall be agreed between the manufacturer and the testing laboratory.

the
ed.

sed
the

the

tial
hed
ht a
an

ow,
the

led.

that

hnected to the sensor control unit shall be chosen to be the worst case for the technology

NOTE

of noise and losses in the sensing element.

The worst case can be determined by taking into account the effect on the temperature measurement

When testing the response temperature of multipoint detectors, one single sensor within a 10 m section
of the sensing element, L., shall be placed in the tunnel measuring section as described in Annex E.

The position of the part of the sensing element under test (L

tes

o shall be chosen such that it represents

the least sensitive response behaviour of the RLTHD. A typical example of a test setup is shown in

Figure E.1.

20
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5.15.2.3.2 Initial conditions

Before the measurement, the temperature of the air stream and the section of sensing element, L.,
at the typical ambient temperature for the appropriate response class as specified in 4.1.2 shall be
stabilized.

The remaining section of the sensing element (L; - L.;) not exposed to the intended test temperature
shall be stabilized at an ambient temperature of (23 + 5) °C during the measurement.

The sensor control unit shall be operated at an ambient temperature of (23 +* 5) °C during the
measurement.

5.15.2.3.3 Measurement of response temperature

The
con
as s
maj
alar

Dur
€q
no

The

5.1

5.1
Thd

5.1

The
hea
the

5.1

Bef
the

Thd
med

measurement shall then be done by increasing the air temperature in the tunnel from
dition at a rate of rise of 1 Kmin~1 until the applicable maximum application temperatured
pecified in 4.1.2 according to the appropriate class. Thereafter the test shall be con
kimum rate of rise of air temperature of 0,2 Kmin~! until the sensor,cobtrol unit anni
m.

ing the measurement, the airflow in the tunnel shall be maintained at a constant
ivalent to (0,8 + 0,1) m/s at 25 °C. The air temperature shall(he controlled to within 3
inal temperature required at any time during the test (in ad€ordance with Annex E).

measured temperature at the moment the sensor controlunit indicates an alarm shall b
5.3 Test procedure for integrating linear RLTHD

5.3.1 Principle

5.3.2 Mounting of the sensing element

sensing element shall bemounted in a heat chamber in a way that allows the sensing elg
fed homogeneously. A stiitable test arrangement shall be agreed between the testing labg
manufacturer and siall be supplied by the manufacturer.

5.3.3 Initial conditions

bre the measurement, the temperature in the heat chamber at the typical ambient temp
appropriate response class as specified in 4.1.2 shall be stabilized.

sehsor control unit shall be operated at an ambient temperature of (23 %+ 5) °C

the initial
isreached
inued at a
Inciates an

mass flow,
2 K of the

b recorded.

maximum length of the sensing element of the integrating linear RLTHD as speciffied by the
manufacturer is exposed to the heat.

ment to be
ratory and

erature for

during the

jsurement.

5.15.3.4 Measurement of response temperature

The measurement shall then be done by increasing the air temperature in the heat chamber from the
initial condition at a rate of rise of < 0,5 Kmin~! until the applicable maximum application temperature
is reached as specified in 4.1.2 according to the appropriate class. Thereafter the test shall be continued
at a maximum rate of rise of air temperature of 0,2 Kmin-! until the sensor control unit annunciate an
alarm.

The air temperature shall be controlled to within +2 K of the nominal temperature required at any time
during the test.

The measured temperature at the moment the sensor control unit indicates an alarm shall be recorded.
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5.15.4 Requirements

The detector tested shall respond between the minimum and maximum static response temperatures
shown in 4.1.2, according to the class of the detector.

5.16 Response times from typical application temperature for ror-only RLTHD

5.16.1 Object of the test

To show that the ror-only RLTHD has, depending on its classification, an adequate sensitivity to selected

rate of rise

5.16.2 Te

The specimpens shall be tested as described in 5.1.5 at rates of rise of air temperature of 200Kmin-1

30 Kmin-1

specified i Table 4 according to the class marked on the specimen. The response time for each rate

rise of air ]

5.16.3 Re|

The respor
in Table 7.

5.17 Dry

5.17.1 Ob

To demons
appropriat

5.17.2 Re

The testap

ortemperature.

5t procedure

Before each test the specimen shall be stabilized to the typical application temperature

emperature shall be recorded for each specimen.

quirements

se times of the detectors shall lie between the lower and uppér response time limits speci

Table 7 — Response time limits

Rate of rise | Lower limit of response time*t Upper limit of response time
of air
temperature
Kmin-1 min S min s

20 0 30 2 20

30 0 20 1 40
heat (operational) test for sensor control unit
ject of the test

e to the anticipated service environment.

ference

paratus and procedure shall be as described in IEC 60068-2-2, Test Bb or Bd, and as indicz:

hnd

of

fied

trate the ability-0fthe sensor control unit to function correctly at high ambient temperatyres

ted

below.

5.17.3 State of the specimen during conditioning

The specimen shall be mounted as described in 5.1.3 and shall be connected to supply and monitoring

equipment

as described in 5.1.2.

The length of sensing element used in the test shall correspond to the most unfavourable operating
condition of the RLTHD technology under test. The configuration shall be the same as chosen in 5.1.5.

The sensin

22

g element shall be maintained at normal atmospheric conditions (see 5.1.1).
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The conditioning shall be applied to the sensor control unit in accordance with the applicable

environmental group shown in Table 8.

Table 8 — Conditions for dry heat (operational) test for sensor control unit

Environmental group Temperature Duration
°C h
I 40+2 16
I 552 16
111 70 2 16
NOTE If a sensor control unit is specified for more than one environmental group, the test
need only be carried out for the most severe group.

5.17.5 Measurements during conditioning

The specimen shall be monitored during the conditioning period to detectany fault or alarn] condition.
Duijing the last hour of the conditioning, stimulate an alarm condition by means agreefl with the
manufacturer.

5.17.6 Final measurements

Aftér the conditioning and a recovery period of at least Th; the functional test as described in 5.1.5 shall
be donducted at a rate of rise of 3 Kmin~1 and the response time recorded.

The greater response time value measured in thisitest and that measured for the same specjmen in the
repfoducibility test, shall be designated ¢(3),,4-dnd the lesser shall be designated (3) ;.-

5.17.7 Requirements

No alarm or fault signal shall be giver during the period in which the temperature is incredsing to the

stalbpilization temperature or during the stabilized period.

An
An
Thd

5.1

5.1

hlarm shall be generatedwhen stimulated according to 5.17.5.
hlarm shall be generated during the functional testin 5.17.6.

ratio of the respense times t(3),,,,4:t(3) min Shall be not greater than 1,3.
8 Dry heat (endurance) for sensor control unit and sensing element

B.14.0bject of the test

To demonstrate, 1f applicable, the ability of the RLTHD sensor control unit and sensing element to
withstand long-term ageing effects.

5.18.2 Principle

The test consists of exposure of the sensor control unit and the sensing element specimens to the high
temperature, for a long period to accelerate ageing effects.

The test shall be conducted consecutively for the sensor control unit and the sensing element. However,
in case the temperature conditioning for the sensor control unit and the sensing element is the same,
testing may be conducted simultaneously.
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5.18.3 Reference

The test apparatus and procedure shall be as described in [EC 60068-2-2.

5.18.4 State of the specimen during conditioning

The sensor control unit and the sensing element specimens shall not be supplied with power during
conditioning and tests for non heat-dissipating specimens shall apply (Test Bb).

The length of sensing element used in the test shall correspond to the most unfavourable operating
condition of the RLTHD technology under test. The configuration shall be the same as chosen in 5.1

The length| of sensing element to be exposed to the heat shall be the 10 m section, L., which(s,t
used for thle response test (see 5.1.5.).

NOTE The section of the sensing element to be exposed to the dry heat can be disconnégted from

remainder
necessary.

5.18.5 Copditioning

Conditioni

5.

f the sample and its open ends can be sealed in accordance with the manufacturens instructio

g shall be applied to the specimen as indicated in Table 9 and TFable 10.

Table 9 — Conditions for dry heat (endurance) testfor sensing elements

be

the
hs if

Environnjental group Class Temperature Duration
°C days
II A1l, A2, BI, A1N, A2N, BN, No test
A1IR, A2IR, BIR, AINR
and A2NR
class CI, CN and CIR 802 21
class DI, DN and DIR 9512
class EI, EN and EIR 110+ 2
class FI, FN and FIR 125+2
class GI, GNyand GIR 140 £ 2
M1 A1l, A21, BILA1N, A2N, BN, 70 2 21
A1IRJA2IR, BIR, AINR
and A2NR
elass CI, CN and CIR 80 +2 21
class DI, DN and DIR 95+ 2
class EI, EN and EIR 110+ 2
class FI, FN and FIR 125+2
class GI, GN and GIR 140+ 2
Table 10 — Conditions for dry heat (endurance) test for sensor control unit
Environmental group Class Temperature Duration
°C days
[and I all No test
11 all 70 + 2 21

5.18.6 Final measurements

After the conditioning and a recovery period of at least 1 h, the functional test as described in 5.1.5 shall
be conducted at a rate of rise of 3 Kmin! and the response time recorded.

24
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The greater response time value measured in this test and that measured for the same specimen in the
reproducibility test, shall be designated ¢(3),,,, and the lesser shall be designated ¢(3) ;-

5.18.7 Requirements

No alarm or fault signal shall be given after powering the sensing element at the end of the conditioning
and recovery periods.

The ratio of the response times t(3),,,4:t(3) i, Shall be not greater than 1,3.

5 1 L ald L - 1D_E£, a2 1 'y
. LUIU (UPTILatlvulldl ) 101 STIISIIIg TITIIITII

5.19.1 Object of the test

To demonstrate the ability of the RLTHD to function correctly even if the sensing'element is fexposed to
lowlambient temperatures appropriate to the anticipated service environment.,

5.19.2 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-1, Test Ab.

5.19.3 State of the specimen during conditioning

The specimen shall be mounted as described in 5.1.3 and;shall be connected to supply and monitoring
equiipment as described in 5.1.2.

Theg length of sensing element used in the test shall correspond to the most unfavourablg operating
congdition of the RLTHD technology under test. The*configuration shall be the same as choseq in 5.1.5.

Thq sensor control unit shall be maintained-at hormal ambient conditions defined in 5.1.1.

5.19.4 Conditioning

Conditioning shall be applied to the.specimen as indicated in Table 11.

Table 11 — Conditions for cold (operational) test for sensing element

Environntental group Temperature? Duration
°C h
I1 -10+3 16
111 -25+3 16
A4 In countries with very cold outside temperatures test condition of (=40 * 3) °C should
be used.
NOTE If the sensor control unit and the sensing element belong to the same environmental grpup the test

can be performed concurrently with 5.20.

5.19.5 Measurements during conditioning

The specimen shall be monitored during the conditioning period to detect any fault or alarm condition.

5.19.6 Final measurements

After the conditioning and a recovery period of atleast 1 h, the functional test as described in 5.1.5 shall
be conducted at a rate of rise of 3 Kmin~! and the response time recorded.

The greater response time value measured in this test and that measured for the same specimen in the
reproducibility test shall be designated ¢(3),,,,, and the lesser shall be designated ¢(3),,,-
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5.19.7 Requirements

No alarm or fault signal shall be given during the period that the temperature is decreasing to the

stabilization temperature or during the stabilized period.

The ratio of the response times (3) ,,,:t(3) nin Shall be not greater than 1,3.

5.20 Cold (operational) for sensor control unit

5.20.1 Object of the test

To demongtrate the ability of the RLTHD sensor control unit to function correctly at low amblent

temperatu

es appropriate to the anticipated service environment.

5.20.2 Reference

The test agparatus and procedure shall be as described in [EC 60068-2-1.

The tests With gradual changes in temperature shall be used. Test Ad shall be used for heat-dissipa

specimens

(as defined in [EC 60068-2-1) and Test Ab for non heat-dissipating specimens.

5.20.3 St3ate of the specimen during conditioning

The specinen shall be mounted as described in 5.1.3 and shall be cénnected to supply and monito
equipment|as described in 5.1.2.

The lengtH of sensing element used in the test shall correspond to the most unfavourable opera

condition d

The sensin

5.204 Co

Conditioni

NOTE I
can be perf

g element shall be maintained at normal ambient conditions defined in 5.1.1.
nditioning
g shall be applied to the specimen as indicated in Table 12.

Table 12 — Conditions for cold (operational) test for sensor control unit

f the RLTHD technology under test. The configuration shall be the same as chosen in 5.1J5.

Environmental group Temperature Duration
°C h
| -5%3 16
11 -10+3 16
11 -25%3 16

rimed concurrently with 5.19.

If thé sénsor control unit and the sensing element belongs to the same environmental group the

[ing

ing

[ing

test

5.20.5 Measurements during conditioning
The specimen shall be monitored during the conditioning period to detect any fault or alarm condition.

During the last hour of the conditioning, simulate an alarm condition by means agreed with the
manufacturer.

5.20.6 Final measurements

After the conditioning and a recovery period of atleast 1 h, the functional test as described in 5.1.5 shall
be conducted at a rate of rise of 3 Kmin~! and the response time recorded.
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The greater response time value measured in this test and that measured for the same specimen in the
reproducibility test shall be designated ¢(3),,,,, and the lesser shall be designated ¢(3),,,-

5.20.7 Requirements

No alarm or fault signal shall be given during the period that the temperature is decreasing to the
stabilization temperature or during the stabilized period.

An alarm shall be generated during the functional test in 5.20.5.

The ratio of the response times t(3),.....:t(3)...;. shall be not greater than 1,3.

5.2[1 Damp heat, steady-state (endurance) for sensor control unit and sensing element

5.21.1 Object of the test

To ¢dlemonstrate the ability of the RLTHD (sensor control unit and sensingcelément) to withstand the
long-term effects of humidity in the service environment (e.g. changes\in electrical prpperties of
matlerials, chemical reactions involving moisture, galvanic corrosion, ete)!

5.21.2 Reference

The test apparatus and procedure shall be as described in [EG'60068-2-78, Test Cab.

5.2]1.3 State of the specimen during conditioning

The specimen shall be mounted as described in 5.153 but shall not be supplied with power|during the
conditioning.

The length of sensing element used in the test shall correspond to the most unfavourablg operating
congdition of the RLTHD technology under test. The configuration shall be the same as chosef in 5.1.5

5.21.4 Conditioning

Conditioning shall be applied toithe specimen as indicated in Table 13.

Table 13=--Conditions for damp heat, steady-state (endurance) test

Environmental Temperature Relative Duration
group °C humidity
% days
[, Il and III 40 %2 93+3 21

5.21.5"Final measurements

After the conditioning and a recovery period of at least 1 h at standard laboratory conditions, the
functional test as described in 5.1.5 shall be conducted at a rate of rise of 3 Kmin=! and the response
time recorded.

The greater response time value measured in this test and that measured for the same specimen in the
reproducibility test shall be designated ¢(3),,,,, and the lesser shall be designated ¢(3),,,-

5.21.6 Requirements

No alarm or fault signal shall be given after powering the RLTHD at the end of the conditioning and
recovery periods.

The ratio of the response times (3),,,,:t(3)min Shall be not greater than 1,3.
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5.22 Damp heat, cyclic (operational) for sensing element

5.22.1 Object of the test

To demonstrate the ability of the RLTHD to function correctly even if the sensing element is exposed to
high relative humidity which can occur for short periods in the anticipated service environment.

5.22.2 Principle

The lower severity (Wlth an upper temperature of 40°C)is 1ntended for areas Where llght condensatlon
can infrequrer ' yeg '
temperatufe control).

The higherf severity (with an upper temperature of 55 °C) is intended for areas where heavy anc
frequent cgndensation can occur (e.g. outdoors or in wet rooms, etc.)

5.22.3 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-30, using the Variant 2 test cjcle

and controlled recovery conditions.

the
the
The

NOTE T
appropriate
high tempe
rates of incr

he test consists of exposing the specimen to cyclic temperature/variations between 25 °C and
upper temperature (40 °C or 55 °C). The relative humidity is4maintained at (93 * 3) % during
Fature phase and above 95 % during the low temperature and temperature changing phases.
ease of temperature are such that condensation can occur en‘the surface of the specimen.

5.22.4 Stjte of the specimen during conditioning

The specimen shall be mounted as described in 5.123" and shall be connected to the supply and

monitoring

The length
condition g

The sensoq

equipment as described in 5.1.2.

of sensing element used in the testlshall correspond to the most unfavourable opera
f the RLTHD technology under test=The configuration shall be the same as chosen in 5.1

control unit shall be maintained at normal ambient conditions defined in 5.1.1.

[ing

5.22.5 Copditioning

Conditioning shall be applied tothe specimen as indicated in Table 14.

Table 14 — Conditions for damp heat, cyclic (operational) test for sensing element

Number off
cycles

Lower
temperature
°C

mental
1p

Environ
gro

Upper
temperature
°C

Relative humidity
%

At lower
temperature

>95
>95

At upper
temperature

933
93+3

I1
111

25+
25+

40 +
55+2

NOTE 1 If the sensor control unit and the sensing element belong to the same environmental group the test
can be performed concurrently with 5.23.

NOTE 2  For RLTHD class Al and A2 system under environmental group III the minimum static response
temperature is 54 °C so it can be possible that the system triggers an alarm if it works at the lower end of the
tolerance. Therefore, the minimum static response temperature needs to be greater than 55 °C plus the tolerance
of 2 °C.
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5.22.6 Measurements during conditioning

The specimen shall be monitored during the conditioning period to detect any fault or alarm condition.

5.22.7 Final measurements

After the conditioning and a recovery period of atleast 1 h, the functional test as described in 5.1.5 shall
be conducted at a rate of rise of 3 Kmin~1 and the response time recorded.

The greater response time value measured in this test and that measured for the same specimen in the
reproducibility test, shall be designated ¢(3),... and the lesser shall be designated £(3),.....

5.22.8 Requirements
No alarm or fault signal shall be given during the conditioning and the following eCovering period.

The ratio of the response times (3),,,,:t(3)min Shall be not greater than 1,3.
5.28 Damp heat, cyclic (operational) for sensor control unit

5.28.1 Object of the test

To flemonstrate the ability of the RLTHD sensor control ufip to function correctly at high relative
humidity which can occur for short periods during the anticipated service environment.

5.28.2 Principle

The lower severity (with an upper temperature 0fi40 °C) is intended for areas where light condensation
can|infrequently occur for short periods (e.g. dufing the warming up of storage areas with limited or no
temperature control).

The higher severity (with an upper temperature of 55 °C) is intended for areas where hepavy and/or
frequent condensation can occur (eg. outdoors or in wet rooms etc.)

5.2B.3 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-30 using the Variant P test cycle
and controlled recovery eonditions.

NOTE The test,consists of exposing the specimen to cyclic temperature variations between 2% °C and the
appflopriate uppef)temperature (40 °C or 55 °C). The relative humidity is maintained at (93 * 3) % during the
high temperatute-phase and above 95 % during the low temperature and temperature changing phases. The
rates of increase of temperature are such that condensation ought to occur on the surface of the spedimen.

5.2B.4 ‘State of the specimen during conditioning

The specimen shall be mounted as described in 5.1.3 and shall be connected to the supply and
monitoring equipment as described in 5.1.2.

The length of sensing element used in the test shall correspond to the most unfavourable operating
condition of the RLTHD technology under test. The configuration shall be the same as chosen in 5.1.5.

The sensing element shall be maintained at normal ambient conditions defined in 5.1.1.

5.23.5 Conditioning

Conditioning shall be applied to the specimen as indicated in Table 15.
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Table 15 — Conditions for damp heat, cyclic (operational) test for sensor control unit

Environmental Lower Upper Relative humidity Number of
group temperature temperature % cycles
Atlower At upper
°C °C temperature | temperature

I No test

11 252 40 £ 2 295 933
I11 25+2 55+2 =295 93+3

NOTE 1 If the sensor control unit and the sensing element belong to the same environmental group the|test

can be perf

NOTE 2
(operationa

5.23.6 Mg

The specinpen shall be monitored during the conditioning period to detect any-fault or alarm condit

During thg

manufactulrer.

5.23.7 Final measurements

After the c
be conduct]

The greate
reproducih

5.23.8 Re|

If the sensor control unit is classified in environmental group I then the damp heat, st€ady-S

rmed concurrently with 5.22.

) test for sensor control units is conducted instead.

asurements during conditioning

last hour of the conditioning, simulate an alarm condition-by means agreed with

bnditioning and a recovery period of at least 1 h, thefunctional test as described in 5.1.5 s
ed at a rate of rise of 3 Kmin™ and the responsedime recorded.

I response time value measured in this test@nd that measured for the same specimen in
ility test, shall be designated ¢(3),,,, and the lesser shall be designated t(3),,;,-

quirements

No alarm

r fault signal shall be given during the conditioning and the following recovering period.

tate

101

the

hall

the

An alarm shall be generated during the last hour of conditioning in 5.23.6 and functional test in 5.28.7

The ratio

5.24 Damp heat, steady-state (operational) for sensor control unit

5.24.1 Object of the,test

To demongtrate\the ability of the sensor control unit to function correctly at high relative humi
(without c¢ndensation) which can occur for short periods in the service environment.

the response times&(8) ,,.x:t(3) min shall be not greater than 1,3.

ity

5.24.2 Principle

The test consists of exposing the specimen to a constant temperature and a constant high relative
humidity, in such a manner that condensation does not occur on the specimen.

The period of exposure is chosen to allow surface effects due to adsorption to be identified.

5.24.3 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-78, Test Cab.

30
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5.24.4 State of the specimen during conditioning

The specimen shall be mounted as described in 5.1.3 and shall be connected to the supply and
monitoring equipment as described in 5.1.2.

The length of sensing element used in the test shall correspond to the most unfavourable operating
condition of the RLTHD technology under test. The configuration shall be the same as chosen in 5.1.5.

The sensing element shall be maintained at normal ambient conditions defined in 5.1.1.

5.24.5 Conditioning

Conditioning shall be applied to the specimen as indicated in Table 16.

Tjable 16 — Conditions for damp heat, steady-state (operational) test for sensor confrol unit

Environmental Temperature Relative Duration
group humidity
°C % days
I 40 %2 93+3 4
I1, 111 No test
NOTE If the sensor control unit is classified in environmental*group II or III then the damp|heat, cyclic

(opgrational) test for sensor control units is conducted instead.

5.24.6 Measurements during conditioning
Theg specimen shall be monitored during the conditioning period to detect any fault or alarm] condition.

Durjing the last hour of the conditioning, simulate an alarm condition by means agreefl with the
manufacturer.

5.24.7 Final measurements

After the conditioning and a recdvery period of atleast 1 h, the functional test as described in} 5.1.5 shall
be donducted at a rate of rise©f3 Kmin-1 and the response time recorded.

The greater response tinte value measured in this test and that measured for the same spec{men in the
repfoducibility test shalkbe designated t(3),,,, and the lesser shall be designated ¢(3),,,-

5.24.8 Requirenients
No flarm ordault signal shall be given during the conditioning and the following recovering period.

An alapmishall be generated during the conditioning in 5.24.6 and the functional test in 5.24{7.

acKy fFipoanc £ £ challlba ot oot t oo

et £ o PEw-) 3 12
Thb Tt UT TIC T CS PUTTSTTIIC S T I J 1 3 ' P Jmin S air O IO T ST CateTtTarT 15,97

5.25 Damp heat, cyclic (endurance) for sensor control unit and sensing element

5.25.1 Object of the test

To demonstrate the ability of the RLTHD to withstand the long-term effects of high humidity in the
service environment (e.g. changes in electrical properties of materials, chemical reactions involving
moisture, galvanic corrosion, etc.).
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5.25.2 Principle

The conditioning to this test is applicable to the sensing element and/or sensor control unit of
environmental group III.

5.25.3 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-30 using the Variant 2 test cycle
and controlled recovery conditions.

NOTE The test consists of exposing the specimen to cyclic temperature variations between 25 °C and 55 °C.
The relativg humidity is maintained at (93 #+ 3) % during the high temperature phase and above 95 % dufing
the low temiperature and temperature changing phases. The rates of increase of temperature are such’fthat
condensatidn ought to occur on the surface of the specimen.

5.25.4 St3jte of the specimen during conditioning

The specilIen shall be mounted as described in 5.1.3 but shall not be supplied with power during|the
conditioning.

The lengtH of sensing element used in the test shall correspond to the most‘unfavourable operafing
condition qf the RLTHD technology under test. The configuration shall be the same as chosen in 5.1{5.

The part of the RLTHD which is not exposed to conditioning shall-be) maintained at normal ambjent
conditions|defined in 5.1.1.

5.25.5 Copditioning

Conditioning shall be applied to the specimen as indicated in Table 17.

Table 17 — Damp heat, cyclic (endurance)

Environmental Lower Upper Relative humidity Number off
gropjip temperature termperature % cycles
At lower At upper
°C °C temperature | temperature
[and I No test
I11 252 552 295 93+3 6

5.25.6 Final measurenients

After the ¢onditioning and a recovery period of at least 1 h at standard laboratory conditions,|the
functional [test as-deScribed in 5.1.5 shall be conducted at a rate of rise of 3 Kmin-1 and the respdnse
time recorfleds

resnonsetimoavaluo moacuroad in thictoct and that moacurad faortho camo cnaocimaon in
The greaterresponse time value measuredinthistest and thatmeasured for the same spec the

reproducibility test, shall be designated ¢(3),,,, and the lesser shall be designated £(3) ;-

5.25.7 Requirements

No alarm or fault signal shall be given after powering the RLTHD at the end of the conditioning and
recovery periods.

The ratio of the response times t(3),,.4:t(3) i, Shall be not greater than 1,3.
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5.26 Shock (operational) for sensor control unit

5.26.1 Object of the test

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

5.26.2 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-27, Test Ea, except that the
conptitfomng sitatt be as described i the foltowing Subctauses:

5.26.3 State of the specimen during conditioning

Theg specimen shall be mounted as described in 5.1.3 to a rigid fixture and shalbbe conngcted to its
supply and monitoring equipment as described in 5.1.2.

The length of sensing element used in the test shall correspond to the most unfavourablg operating
confdition of the RLTHD technology under test. The configuration shallbe the same as chosef in 5.1.5.

5.26.4 Conditioning

For|specimens with a mass <4,75 kg, conditioning shall heyapplied to the specimen as ipdicated in
Table 18. For specimens with a mass >4,75 kg no test shall:be‘applied.

Table 18 — Shock (operational)'test for sensor control unit

Environmental | Pulse type | Pulse dura- | Maximum acceleration Number of Nymber of
group tion related to the specimen shock pylses per
ms mass M (kg) directions djrection
ms™
I No test
[T and III Half sine 6 1000 - (200 x M) 6 (i.e. 2 per 3
axis)

5.26.5 Measurements during conditioning

The specimen shall be'monitored during the conditioning period and for a further 2 min to[detect any

chapge.

5.26.6 Finalmeasurements

After thereonditioning and the further 2 min, the functional test as described in 5.1.5 shall bg conducted

at a|rateof rise of 3 Kmin~! and the response time recorded.

The greater response time value measured in this test and that measured for the same specimen in the
reproducibility test shall be designated ¢(3),,,,, and the lesser shall be designated ¢(3),,,-

5.26.7 Requirements

No alarm or fault signal shall be given during conditioning and the further 2 min.

The ratio of the response times (3) ,,,,:t(3) iy Shall be not greater than 1,3.
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5.27 Impact (operational) for sensor control unit

5.27.1 Object of the test

To demonstrate the immunity of the RLTHD sensor control unit to mechanical impacts upon its surface,
which it can potentially sustain in the normal service environment, and which it can reasonably be
expected to withstand.

5.27.2 Re

ference

The test agpara

5.27.3 Stg

te of the specimen during conditioning

The specingen shall be mounted as described in 5.1.3 to a rigid structure, as required by IEC 60068-2

and shall b

The length
condition ¢

5.27.4 Co

Impacts sh
shall be ar
specimen.

Care shoul
series.In c
same posit

Conditioni

5.27.5 Mg

e connected to its supply and monitoring equipment as described in 5.1.2.

of sensing element used in the test shall correspond to the most unfavourable opera

nditioning

all be applied to all accessible surfaces of the specimem;FEer all such surfaces three bl
plied to any point(s) considered likely to cause damage'to or impair the operation of

hse of doubt, the defect shall be disregarded and a further three blows shall be applied to|
jon on a new specimen.

g shall be applied to the specimen as indicated in Table 19.

Table 19 — Impact (operational) test for sensor control unit

Environmental Impact Number of
group energy impacts per
] point
[0 and 11 0,5+0,04 3

asurements.during conditioning

The specinpen shallbe/monitored during the conditioning period and for a further 2 min to detect

change.

fthe RLTHD technology under test. The configuration shall be the sanie as chosen in 5.1J5.

75,

[ing

DW'S
the

1 be taken to ensure that the results from a serie$.0f three blows do not influence subseqyent

the

any

5.27.6 Filpal measurements

After the conditioning and the further 2 min, the functional test as described in 5.1.5 shall be conducted

at arate of

rise of 3 Kmin~! and the response time recorded.

The greater response time value measured in this test and that measured for the same specimen in the
reproducibility test shall be designated ¢(3),,,,, and the lesser shall be designated ¢(3),,,-

5.27.7 Re

quirements

No alarm or fault signal shall be given during conditioning and the further 2 min.

The ratio o

34

f the response times t(3) . t(3)min Shall be not greater than 1,3.
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5.28 Impact (operational) for sensing element

5.28.1 Object of the test

To demonstrate the ability of the RLTHD to function correctly even if the sensing element is exposed to
mechanical impacts upon its surface, which it can potentially sustain in the normal service environment,

and

which it can reasonably be expected to withstand.

5.28.2 Test apparatus

Th

5.2
The

equiipment as described in 5.1.2.

Thd
con

5.2

A sé
und
The
of t

The
sen

Aftd
of t
righ

Con

testapparatus siait be as STowTT T ATInEexX 1.

B.3 State of the specimen(s) during conditioning

specimen shall be mounted as described in 5.1.3 and shall be connected to its supply and

length of sensing element used in the test shall correspond to the most unfavourablg

B.4 Conditioning

ction of the sensing element shall be placed on the base ofjthe apparatus described in An|
er a round-edged intermediate piece or, at a right angle, under the chisel-edged interme

e specimen.

first part of the conditioning is to be conducted using the round edged intermediate pie
cing element placed beneath it. Allow the haiimer to fall from a height of (200 + 10) mm.

br a period of at least 2 min the second part of the conditioning is to be applied to a differe
e sensing element, using the chisel-edged intermediate piece with the sensing element
t angle beneath it. Allow the hapmmer to fall from a height of (200 + 10) mm.

ditioning shall be applied to the'specimen as indicated in the Table 20.

Table'20 — Impact (operational) test for sensing element

Environmental | Intermediate | Fall height | Hammer Number of im-
group piece mm weight pacts
8
Il and I1I Round-edged | 20010 500 £ 10
ITand III Chisel-edged 200 £ 10 500 £ 10

monitoring

operating

dition of the RLTHD technology under test. The configuration shallbe the same as chosef in 5.1.5.

hex [ either
liate piece.

section of the sensing element shall be chosen as thiatmost likely to impair the normal flunctioning

re with the

nt position
placed in a

5.2

B5) Measurements during conditioning

The specimen(s) shall be monitored during the conditioning period and for a further 2 min to detect

any

alarm or fault signals.

5.28.6 Final measurements

After the conditioning and the further 2 min, the functional test as described in 5.1.5 shall be conducted

ata

rate of rise of 3 Kmin~! and the response time recorded.

The greater response time value measured in this test and that measured for the same specimen in the
reproducibility test, shall be designated ¢(3),,,, and the lesser shall be designated (3) ;-
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5.28.7 Requirements

No alarm or fault signal shall be given during conditioning and the further 2 min.

Although there can be visible distortion to the sheath of the sensing element where it was impacted,

there shall be no visible cracking or cutting of the sheath.

The ratio of the response times t(3),,.4:t(3) i, Shall be not greater than 1,3.

5.29 Vibration, sinusoidal (operational) for sensor control unit

5.29.1 Object of the test

To demongtrate the immunity of the RLTHD sensor control unit to vibration at levels .conside
appropriate to the normal service environment.

5.29.2 Reference

The test agparatus and procedure shall be as described in IEC 60068-2-6.

5.29.3 Stgte of the specimen during conditioning

The specimen shall be mounted on a rigid fixture as described in,5.1)3 and shall be connected tc
supply and monitoring equipment as described in 5.1.2. The vibration shall be applied in each of t}
mutually perpendicular axes, in turn. The specimen shall be mounted so that one of the three axd
perpendicylar to its normal mounting plane.

red

its
ree
s is

The lengtH of sensing element used in the test shall correspond to the most unfavourable operafing
condition qf the RLTHD technology under test. The configuration shall be the same as chosen in 5.1{5.
5.29.4 Copditioning
Conditioning shall be applied to the specimentas indicated in Table 21.
Table 21 — Vibration, sinusoidal (operational) test for sensor control unit
EnvironIlental Frequency Acceleration |Number of Sweep rate Number of sweep
groyp range amplitude axes octaves x min1 cycles per axis
Hz ms~2 {gn}
I 10 £0'150 1,0 {=0,1}
II and III 10'to 150 5,0 {=0,5}
NOTE The vibration operational and endurance tests can be combined such that the specimen is subjefted
to the operdtiopalitest conditioning followed by the endurance test conditioning in one axis before changing to
the next axip.Qnly one final measurement needs to be made.

5.29.5 Measurements during conditioning

The specimen shall be monitored during the conditioning period to detect any fault or alarm condit

5.29.6 Final measurements

After the conditioning, the functional test as described in 5.1.5 shall be conducted at a rate of ris
3 Kmin~! and the response time recorded.

The greater response time value measured in this test and that measured for the same specimen in
reproducibility test shall be designated ¢(3),,,,, and the lesser shall be designated t(3),,,-
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5.29.7 Requirements
No alarm or fault signal shall be given during conditioning.

The ratio of the response times (3) ,,,,:t(3)nin Shall be not greater than 1,3.
5.30 Vibration, sinusoidal (operational) for sensing element

5.30.1 Object of the test

TO FemreRStrate tho bl ~Ff+ b o DITIIN +0 £ ooy oo oty Ao 0o cnmcing alasa it 1o Xposed to

e ehSstrate-tne AUTITCY OT CHCTIND T 1T COU TUTICTIOUTT COTTC Tty TV T I CrC-SCITSTITS CTICTIICTIC TS

vibration at levels considered appropriate to the normal service environment.

5.30.2 Reference

The test apparatus and the procedure shall be as described in IEC 60068-2-6@nd in accorflance with

5.30.3 State of the specimen during conditioning

The length of sensing element used in the test shall correspond to*the most unfavourablg operating
confdition of the RLTHD technology under test. The configuration'shall be the same as choseq in 5.1.5.

A section of approximately 2 m of the sensing element shall be mounted on the test apjparatus as
desfribed in Annex H and shall be connected to its supply'and monitoring equipment as d¢scribed in
5.1.p. The vibration shall be applied in the vertical axis:

For|multipoint sensing elements a sensor shall be\within the 2 m section under test located centrally
betjveen two of the three mounting brackets.

5.30.4 Conditioning

Conditioning shall be applied to thespecimen as indicated in Table 22.

Table 22 — Vibration, sinusoidal, (operational) for sensing element

Epvironmental | Frequeney | Acceleration |Numberof| Sweep rate Number of sweep cycles
group range amplitude axes octaves x min1 per axis
Hz ms~2 {gn}
I and III 10 to 150 5,0 {=0,5} 1 1 1
NOTE The.wibration operational and endurance tests can be combined such that the specimen fis subjected

to the operadtional test conditioning followed by the endurance test conditioning. Only one final measurement
needls to he.made.

5.38-5—Measurementsduringconditiening

The specimen shall be monitored during the conditioning period to detect any fault or alarm condition.

5.30.6 Final measurements

After the conditioning, the functional test as described in 5.1.5 shall be conducted at a rate of rise of
3 Kmin~1 and the response time recorded.

The greater response time value measured in this test and that measured for the same specimen in the
reproducibility test shall be designated t(3),,,,, and the lesser shall be designated ¢(3),,;,-
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No alarm or fault signal shall be given during conditioning.

The ratio o

f the response times (3),,.:t(3) nin Shall be not greater than 1,3.

5.31 Vibration, sinusoidal (endurance) for sensor control unit

5.31.1 Object of the test

To demon
vibration a

5.31.2 Re|

The test ap

5.31.3 Stg

The specimen shall be mounted on a rigid fixture as described in 5.1.3, but'shall not be supplied v

power dur
in turn. Th
mounting 4

The length
condition d

5.31.4 Co

Conditioni

levels appropriate to the service environment.

ference

paratus and procedure shall be as described in [EC 60068-2-6.

te of the specimen during conditioning

ng conditioning. The vibration shall be applied in each of threemutually perpendicular a
e specimen shall be mounted so that one of the three axesds perpendicular to its nor
xis.

of sensing element used in the test shall correspand'to the most unfavourable opera

nditioning
hg shall be applied to the specimen as indicated in Table 23.

Table 23 — Vibration, sinusoidal (endurance) for sensor control unit

fthe RLTHD technology under test. The configuration shall be the same as chosen in 5.1J5

s of

vith
Xes,
mal

[ing

Environtpental | Frequency | Acceleration | Number of Sweep rate Number of sweep ¢y-
groyp range amplitude axes octaves x min~1 cles per axis
Hz ms—2 {gn}
| 10 to 150 5,0 {~0,5} 20
Il and 111 10 to 150 10,0 {~1,0} 1 20
NOTE The vibration eperational and endurance tests can be combined such that the specimen is subjefted

to the opers3
the next axi

tional test eonditioning followed by the endurance test conditioning in one axis before changir
5. Only onéfinal measurement needs to be made.

5.31.5 Fi

allmeasurements

g to

After the conditioning, the functional test as described In 5.1.5 shall be conducted at a rate of rise of
3 Kmin~! and the response time recorded.

The greater response time value measured in this test and that measured for the same specimen in the
reproducibility test shall be designated ¢(3),,,,, and the lesser shall be designated £(3),;,.

5.31.6 Re
No alarm o

The ratio o

38

quirements
r fault signal shall be given after powering the RLTHD at the end of the conditioning.

f the response times ¢(3),,.4:t(3) i, Shall be not greater than 1,3.
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5.32 Vibration, sinusoidal (endurance) for sensing element

5.32.1 Object of the test

To demonstrate the ability of the RLTHD sensing element to withstand the long-term effects of vibration
at levels appropriate to the service environment.

5.32.2 Reference

The test apparatus and the procedure shall be as described in [EC 60068-2-6 and as described in the

foll

5.3
A sé
in A
int

For
bet

The
con

5.3

Con

WITTg SUDCIAUSES.

P.3 State of the specimen during conditioning

ction of approximately 2 m of sensing element shall be mounted on the test apparatus a
nnex H and shall not be supplied with power during the conditioning. The yibration shall
he vertical axis.

multipoint sensing elements, a sensor shall be within the 2 m section under test locate
veen two of the three mounting brackets.

length of sensing element used in the test shall correspord to the most unfavourable

.4 Conditioning

ditioning shall be applied to the specimen as indjcated in the Table 24.

Table 24 — Vibration, sinusoidal (endurance) for sensing element

described
be applied

d centrally

operating

dition of the RLTHD technology under test. The configuration shall be the same as choseq in 5.1.5.

x|

Number d
cycles p

Number
of axes

Acceleration
amplitude
ms~2 {gn}

nvironmental
group

Frequency
range
Hz

Sweep rate
octaves x min~!

f sweep
br axis

[T and III 10 to 150 10,0 {=1,0} 1 1 2(

NOT
tot
nee

5.3

Aftg
3 K]

The

E The vibration operational and endurance tests can be combined such that the specimen
he operational test conditiohing followed by the endurance test conditioning. Only one final m
Is to be made.

.5 Final measurements

br the conditioning, the functional test as described in 5.1.5 shall be conducted at a rat
min~! andthe response time recorded.

greater response time value measured in this test and that measured for the same spec

is subjected
easurement

e of rise of

men in the

rep

roducibility test, shall be designated £(3) . and the lesser shall be designated £(3) .

Y

5.32.6 Requirements

No alarm or fault signal shall be given after powering the RLTHD at the end of the conditioning.

The ratio of the response times (3) ,,,,:t(3)nin Shall be not greater than 1,3.
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5.33 Sulfur dioxide (SO,) corrosion (endurance) for sensing element

5.33.1 Object of the test

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

5.33.2 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-42, Test Kc, except that the
conditionigigsiattbe asdescribed mthe fottowmg subctanses———————————— ]

5.33.3 Stg

The length
condition d
except that

te of the specimen during conditioning

of sensing element used in the test shall correspond to the most unfavourable opera
f the RLTHD technology under test. The configuration shall be the same as.chosen in 5]

the length of the sensing element to be exposed shall be the 10 m sectiot, L;,;, which is t

used for the response test (see 5.1.5). In order to conduct the test, the section of-the sensing elemer

be exposed
open ends

5.33.4 Co

Conditioni

shall be sealed in accordance with the manufacturer’s instructians.
nditioning

g shall be applied to the specimen as indicated in Table\25.

Tlable 25 — Sulfur dioxide (SO,) corrosion (endurance) test for sensing element

[ing
1.5.
b be
tto

to the corrosive atmosphere shall be disconnected from the remainder of the sample and its

Envirofmental group Sulfur dioxide Temperature Relative Duration
content °C humidity days
ul/1 %
Il and 111 25+5 252 93+3 21

NOTE
can be perfq

IIf the sensor control unit and the sensing element belong to the same environmental group, the

rmed concurrently with 5.34.

5.33.5 Final measurements

Immediate
(40 +2)°C,

After ther
and the fu
response t

The greate

ly after the conditioning, the specimen shall be subjected to a drying period of 16
<50 % RH, followed by a recovery period of at least 1 h at the standard laboratory conditi

hctional 4est as described in 5.1.5 shall be conducted at a rate of rise of 3 Kmin~! and
me recorded.

r response time value measured in this test and that measured for the same specimen in

test

N at
DNS.

pcovery period, the section L, shall be reconnected to the remainder of the sensing elenent

the

the

L2 ph S £L20

reproduci

5.33.6 Re

Sy ol 111 | H o £ 1 1 1 111 | H ol
Iy TTSU SIIdIT UL UTSIgIIditTU bLJJmaX dIIU LIIT ITSSTT STIdIN UT UTSIgIIdiTU Lkd)min-

quirements

No alarm or fault signal shall be given after powering the RLTHD at the end of the conditioning and
recovery periods.

The ratio o

40

f the response times t(3),,.,:t(3) niy Shall be not greater than 1,3.
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5.34 Sulfur dioxide (SO,) corrosion (endurance) for sensor control unit

5.34.1 Object of the test

To demonstrate the ability of the RLTHD sensor control unit to withstand the corrosive effects of sulfur
dioxide as an atmospheric pollutant.

5.34.2 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-42, Test Kc, except that the

con

5.3

The
con

Thd
con

5.3

ttiommg statt be as described i the following Subctauses-

1.3 State of the specimen during conditioning

specimen shall be mounted as described in 5.1.3. It shall not be supplied with power
ditioning.

length of sensing element used in the test shall correspond to the most unfavourablg

1.4 Conditioning

during the

operating

dition of the RLTHD technology under test. The configuration shallbe the same as chosef in 5.1.5.

Conditioning shall be applied to the specimen as indicated in-fable 26.
Table 26 — Sulfur dioxide (SO,) corrosion (endurance) test for sensor control ynit
Environmental group Sulfur dioxide Temperature Relative Dfiration
content °C humidity days
pl/1 %
[ No test
[Tand III 25 £5 252 93+3 21

NOTI
can

5.3

Imn
(40

Aftg
3 K]

Thd

E If the sensor control unit andthe sensing element belongs to the same environmental grj
be done concurrently with 5.33;

1.5 Final measurements

hediately after thé-conditioning, the specimen shall be subjected to a drying period
+ 2) °C, <50 % RH;followed by a recovery period of atleast 1 h at the standard laboratory

r the recovery period, the functional test as described in 5.1.5 shall be conducted at a ra
min~! and the response time recorded.

greater response time value measured in this test and that measured for the same spec

pup the test

of 16 h at
conditions.

Fe of rise of

men in the

rep

roducibility test shall be designated ¢(3),,,, and the lesser shall be designated (3) ;..

5.34.6 Requirements

No alarm or fault signal shall be given after powering the RLTHD at the end of the conditioning and
recovery periods.

The ratio of the response times t(3),,,,:t(3)nin Shall be not greater than 1,3.

©IS

02022 - All rights reserved

41


https://standardsiso.com/api/?name=d2d257191f60594ebabc9e5c76ca1335

ISO 7240-31:2022(E)

5.35 Electromagnetic compatibility (EMC), immunity tests (operational)

5.35.1 General

The following EMC immunity tests as specified in [EC 62599-2 shall be carried out:
a) electrostatic discharge;

b) radiated electromagnetic fields;

c) conducted disturbances induced by electromagnetic fields;

d) fasttransient bursts;

e) slow hjgh energy voltage surges.

5.35.2 Stgte of the specimen during conditioning

The lengtH of sensing element used in the test shall correspond to the most unfavourable opera

condition qf the RLTHD technology under test. The configuration shall be the,sanie as chosen in 5.1{5.

5.35.3 Final measurements

After the donditioning, the functional test as described in 5.1.5 shallkbe conducted at a rate of ris
3 Kmin~! apd the response time recorded.

The greatefr response time value measured in this test and that measured for the same specimen in|
reproducihility test shall be designated £(3),,,, and the lessér shall be designated ¢(3),,;,.

5.35.4 Rejguirements
For these tpsts the criteria for conformance specified in IEC 62599-2 and the following shall apply:
a) no alarm or fault signal shall be given during conditioning;

b) the ratfio of the response times t(3) 3 :t(3) i, Shall be not greater than 1,3.

min

6 Testgeport

The test report shall contaifi-as a minimum the following information:

a) identiffication of the]RLTHD tested and the version number(s) of any software contained within|
sensor]control unit;

[ing

e of

the

the

c) the regults of the test: the individual response
arithmetic mean values where appropriate;

d) the conditioning period and the conditioning atmosphere;
e) the temperature and the relative humidity in the test room throughout the test;

f) details of the supply and monitoring equipment and the alarm criteria;

and

g) details of any deviation from this document or from the International Standards to which reference

is made, and details of any operations regarded as optional.
h) any unusual features observed;

i) the date of the test.
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7 Marking

7.1 General

The marking of resettable line-type heat detectors shall be visible during installation and shall be
accessible during maintenance.

The marking shall not be placed on easily removable parts like screws.

Where any marking on the device uses symbols or abbreviations not in common use then these shall be
exp, ained in the data anp]ipd with the device

NOTE Where regulatory marking provisions require information on some or all items listed,in| this clause,
the requirements of this clause concerning those common items are deemed to be met.

7.2| Marking of sensor control unit

The sensor control unit shall be clearly marked with the following information:
a) |the number and date of this document (i.e. ISO 7240-31:2022);

b) |the heat response class(es) of the RLTHD (e.g. A1N, A2N, BN, CNyor A1l - GI or A1IR, A2IR).
c) |aclear statement “Rate-of-Rise only” (only for A1IR, AZIR:BIR ... GIR);
d) [the environmental group (I, IT or III);

e) |the name or trademark of the manufacturer or supplier;

f) |the model designation (type or number);

g) |the wiring terminal designations;

h) |a mark(s) or code(s) (e.g. serial number or batch code) by which the manufacturer cqn identify,
at least, the date or batch and(place of manufacture, and the version number(s) of anly software
contained within the sensor,control unit.

7.3| Marking of sensing eléement

Each sensing element (batch) shall be marked with the following information:
a) |the name or tragde€mark of the manufacturer or supplier;

b) |the model'designation (type or number);

c) |the envitonment group (II or III);

d) |d-mark(s) or code(s) (e.g. serial number or batch code) by which the manufacturer can identify,
at least, the date or batch and place of manufacture, and the version number(s) of any software
contained within the sensing element, if applicable.

e) amarking of sensor location and orientation (if applicable, e.g. for multipoint heat detector);

If it is not possible to mark directly on the sensing element, then the marking shall be affixed to the
coil or other packaging used to protect the sensing element during transport and the use of at least one
label securely fixed to the sensing element once installed is permitted.

7.4 Marking of functional units

Each functional unit shall be marked with the following information:

a) the number and date of this document (i.e. ISO 7240-31:2022);
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8

8.1 Hardware documentation

To ensure
available, i

8.2 Soft

8.2.1 Th
This docuy
this docun

a)

b)

<)
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the name or trademark of the manufacturer or supplier;

the model designation (type or number);

the environment group (I, I or I1I);

the wiring terminal designations (if applicable);

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

Data

RLTHI
enable
detect

To und
the pr
of thes
sensor

For inf
maxin
which

a funct
follow

1) alf
2) th

correct operation of resettable line-type heat detectors, manufacturers should m
h addition to the marking information listed in Clause 7, the following data.

should either be supplied with sufficient technical, installation‘dnd maintenance dat
their correct installation and operation or, if all of these datafare not supplied with €
b1, reference to the appropriate data sheet should be given witheach RLTHD.

erstand correct operation of the detectors, additional data should be available that desc
cessing of the signals from the detector. This may be in the form of a full technical specifica
e signals, a reference to the appropriate signalling protocol or a reference to suitable typg
control unit and/or control and indicating equipment, etc.

egrating and ror-only RLTHD, the manufagturer should declare the relation between
um application temperature and the corresponding sensing element length for each clasg
conformance is claimed.

wvare documentation

e manufacturer shall submit:documentation that gives an overview of the software deg
hentation shall be in suffieient detail for the design to be inspected for conformance v
ent and shall include-at I€ast the following:

ional description 0f the main program flow (e.g. as a flow diagram or schema) including
ng:

rief description of the modules and the functions that they perform,

e way-in which the modules interact,

3) th

ake

h to
ach

ribe
Fion
s of

the
for

ign.
vith

the

e ‘gverall 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;

a description of which areas of memory are used for the various purposes (e.g. the program, sites

specifi

c data, and running data);

a designation, by which the software and its version can be uniquely identified.
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8.2.2 The manufacturer shall prepare and maintain detailed design documentation. This shall be
available for inspection in a manner that respects the manufacturers' rights for confidentiality. It shall
comprise at least the following:

a)
b)

an overview of the whole system configuration, including all software and hardware components;

a description of each module of the program, containing at least:
1) the name of the module,

2) adescription of the tasks performed,

d)

NOT

3) adescription of the interfaces, including the type of data transfer, the valid data rallge and the

checking for valid data.

full source code listings, as a hard copy or in machine-readable form (e.g. ASCllcode), in

Cluding the

global and local variables, constants and labels used, and sufficient comment for the prgogram flow

to be recognized;

details of any software tools used in the design and implementation phase (e.g.
compilers).

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

[ASE-tools,
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Annex A
(normative)

Arrangement of the sensing element in the fire test room

A.1 General

This anne)];pecifies the arrangement of the sensing element for the fire tests (see 5.14).

A.2 Firgtest room arrangement

A part of spnsing element shall be mounted as shown in Figure A.1 in a fire test x00m as describef in
1SO 7240-7

Dimensions in mdtres

11

A

- ©|
Key
a startinfg point of'the sensing element
b locatign of thetemperature probe (distance from ceiling (50 + 10) mm)
¢ locatign(oefithe test fire (centre of the floor)
d in case of a multipoint sensing element: location of one sensor
e thermal insulation in case of a fire test room exceeding the minimum dimensions
NOTE The inner rectangle shows the arrangement of sensing element in the smallest permissible size of the

fire test room. The outer rectangle shows the arrangement of sensing element in the largest permissible size of
the fire test room.

Figure A.1 — Arrangement of the sensing element in the fire test room
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A.3 Sensing element outside the fire test room

The remaining part of the sensing element shall be arranged in a stable environment at (23 * 5) °C as
shown in Figure A.2.

Dimensions in metres

L -10 10

y
A

Key
sensing element

sensor control unit

fire test room as in Figure A.1

Figure A.2 — Arrangement of sensing elenient outside the fire test room
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