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reword

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.
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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria nee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

ent rights. ISO shall not be held responsible for identifying any or all such’patent rights

he I[SO list of patent declarations received. www.iso.org/patents

Stitute an endorsement.

committee responsible for this documentis ISO/TC 21, Equipment for fire protection and f|
committee SC 3, Fire detection and alarm systems.

5 first edition cancels and replaces ISO/TR 7240214:2003.
7240 consists of the following parts, under the general title Fire detection and alarm syst
Part 1: General and definitions

Part 2: Control and indicating equipment

Part 3: Audible alarm devices

Part 4: Power supply equipment

Part 5: Point-type heatdetectors

Part 6: Carbon niohoxide fire detectors using electro-chemical cells

Part 7: Point:type smoke detectors using scattered light, transmitted light or ionization
Part 8: Carbon monoxide fire detectors using an electro-chemical cell in combination with a

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

enance are

ded for the
e with the

ention is drawn to the possibility that some of the elements of this document may be th¢ subject of

Details of

patent rights identified during the development of the document will.be in the Introduction and/or

trade name used in this document is information given for the;eonvenience of users ard does not

re fighting,

Pms:

heat sensor

Part 10: Point-type flame detectors
Part 11: Manual call points
Part 12: Line type smoke detectors using a transmitted light beam

Part 13: Compatibility assessment of system components

Part 14: Design, installation, commissioning and service of fire detection and fire alarm systems in and

around buildings

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

Part 16: Sound system control and indicating equipment
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The follow
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Part 17: Short-circuit isolators

Part 18: Input/output devices

Part 19: Design, installation, commissioning and service of sound systems for emergency purposes

Part 20: Aspirating smoke detectors

Part 21: Routing equipment

Part 22: Smoke-detection equipment for ducts

Part 2]
Part 24
Part 2§

Part 2
smoke

: Visual alarm devices
L: Sound-system loudspeakers

b: Components using radio transmission paths

Part 28: Fire protection control equipment

Part 24

ng partis under preparation:

: Video fire detectors

V: Point-type fire detectors using a scattered-light, transmitted-light or eptical or ionizafion
sensors, an electrochemical-cell carbon-monoxide sensor and a heat sensor.
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Introduction

The installation of a fire detection and alarm system can only be successfully accomplished if the
following conditions are fulfilled:

— materials are of a suitable quality;
— special knowledge in the field of fire detection and fire alarm;

— skilled personnel to carry out the work.

Altlhough the quality of the material can be ensured by proper standards and quality audits,|the overall
effectiveness of an installation depends widely on the quality of work, the experience-of-the designer
and|installer, and regular service.

Thip part of ISO 7240 has been prepared by ISO/TC 21/SC 3. A number of existing national codes and
stamdards were reviewed during the preparation of this edition of this part of SO 7240. Although there
are|minor differences in, for example, detector spacing requirements, each lcode or standgrd has the
samnje objective of early fire detection. This part of ISO 7240 specifies theminimum requiremgnts for fire
detg¢ction and alarm systems using equipment complying with ISO 7246,

© 1S0 2013 - All rights reserved vii
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Fire detection and alarm systems —

Part 14:
Design, installation, commissioning and service of fire
detection and fire alarm systems in and around buildings
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Scope

5 part of ISO 7240 specifies the design, installation, commissioning, and service requir
e detection and alarm system (FDAS) (see ISO 7240-1, Figure 1), which is\primarily i
vide early detection of fire and notification within one or more specified indoor or outdo
protection of lives. The FDAS includes automatic detection of a fire ahd manual initiati
m, with audible and visual warning to people within the detection atrea.

5 part of ISO 7240 also specifies requirements for FDAS capable of providing signals
ning systems in accordance with ISO 7240-19, to initiate the @peration of ancillary technic
0 as fixed fire extinguishing systems, and to other precautions and actions.

cified herein may be used as recommendations for property protection.

Normative references

following documents, in whole or in part, are normatively referenced in this documg

rences, the latest edition of the referenced document (including any amendments) applidg
7240 (all parts), Fire detection‘and alarm systems

8201, Acoustics — Audible emergency evacuation signal

21927 (all parts), Smoke and heat control systems

60331-23, Tests for'electric cables under fire conditions — Circuit integrity — Part 23: Pro(
lirements — Elegtric data cables

60331-25,\Tests for electric cables under fire conditions — Circuit integrity — Part 25: Prog
lirements — Optical fibre cables

60364, Electrical installations of buildings

ements for
ntended to
r areas for
bn of a fire

to audible
al services,

protection of property is outside the scope of this part of ISO 7240. However, the requirements

nt and are

spensable for its application. For dated references, only the edition cited applies. For undated

S.

edures and

edures and

IEC

3

3.1

61672-1:2002, Electroacoustics — Sound level meters — Part 1: Specifications

Terms, definitions, and abbreviated terms

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7240-1 and the following apply.
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3.1.1

alarm zone

DEPRECATED: emergency loudspeaker zone

geographic subdivision of the premises in which one or more alarm devices are installed and for which
a common zonal alarm indication is provided

3.1.2

area of coverage

area, inside and/or outside a building or structure, where the FDAS meets the requirements of this
part of ISO 7240

Note 1 to enftry: Certain parts of an area can be excluded (see 6.7.3).

3.1.3
contiguoufs
adjacent to, and mutually accessible

3.14
designatel entry point
location where access is gained to the building in an emergency

3.1.5
detection gone
geographid subdivision of the premises in which one or more poifits are installed and for whi¢h a
common z¢nal detection indication is provided

3.1.6
enclosure
space defirjed by boundary elements

[SOURCE: ISO/TR 13387-6:1999, 3.2]

Note 1 to enjtry: Typical enclosures are walls, floors, and ceilings of buildings and do not refer to cabinets usgd to
house equigment.

3.1.7
escape rowyite
path of eschpe from any part of a building to a final exit

3.1.8
extra-low|voltage
any voltage which cannotexeeed AC 50 Vor DC 120V

3.1.9
fire compartment
reference violume delimited by construction elements for which fire resistance has been chosen according
to the plaupible.fire that could break out within this volume or penetrate into it

[SOURCE: ISO 26802:2010, 3.20]

3.1.10
level surface
surface, roof, or ceiling with a gradient less than or equal to 1 in 8

3.1.11
monitoring service provider
agency or organization that receives FDAS signals

3.1.12
quiescent condition
functional condition characterized by the absence of the alarm, faultwarning and disabled and test conditions

2 © IS0 2013 - All rights reserved
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sloping surface
surface, roof, or ceiling with a gradient greater than 1 in 8

Note 1 to entry: A sloping surface may not be flat and includes barrel-vaulted ceilings.

3.1.

14

sole occupancy unit
room or other part of a building for occupation by one or joint owners, lessees, tenants, or other occupiers
to the exclusion of any other owner, lessee, tenant, or other occupiers

3.2
co

EM
FD/
FAQ
FD(

4

4.1

4.1
rec

4.1

manufacturer’s quality assurance system to satisfy the designer that the components seled

FD/

4.2

4.2
If Iy
nat

4.2
or g
bod

Abbreviated terms
carbon monoxide
) electromagnetic compatibility
.S fire detection and alarm system
[E  fire alarm control and indicating equipment

I[E fire detection control and indicating equipment

Equipment and material

Quality of components

1 Components used as part of the FDAS shall be designed and manufactured in accord:
pgnized quality system.

S are suitable for the application.

Standards

1 Where available; eomponents of the FDAS shall comply with equipment specified i
ternational Standards do not exist, then the equipment shall comply with standards pe
onal requirenients.

hince with a

2 The equipment manufacturer.shall make available to the FDAS designer information about the

ted for the

) [SO 7240.
rmitted by

2 Equipment used in the FDAS shall be certified for compliance with the relevant part

ma

f1S0 7240

ther International Standards, as appropriate, by a testing laboratory that is accredited by a national
y to assess equipment in accordance with the relevant standard. Where assessment hgs not been
eby'an independent party, the designer shall identify the components and describe why 4ssessment

has

4.3

£ ] | ol
IIUL UCTTIT UITUTT LaiNUTl11.

Environmental requirements

Each item of equipment shall be installed within an environment for which it has been certified.
Additional requirements may apply in special cases, e.g.:

©IS

potentially explosive atmospheres;
special EMC requirements;

extreme climatic conditions.

02013 - All rights reserved
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4.4 Additional equipment

4.4.1 Additional equipment (e.g. remote terminals or graphic displays) may be included in the design
of, or connected to the FDAS.

4.4.2 The operation of the FDAS shall not be reliant on the additional equipment.

4.4.3 Failure of any additional equipment shall not affect the correct operation of the FDAS.

4.5

Installation materials

4.5.1 Ins
rating, size

fallation material (e.g. cable clamps, centenary cables, and cable trays) shall be of a suit
, and strength to meet the design load requirements.

4.5.2 Connectors and distribution boxes shall be suitable for the size of cables used in the FDAS.

5 Comyp

atibility

5.1 Responsibility

5.1.1 Th{
independe

5.1.2 Wh
(e.g. remot
assessed a

5.1.3 WH

prepare a s

5.2 Doct

The design
are compa

5.3 Cert

5.3.1 Cer
documentd

5.3.2 WH
component

5.3.3 WH
free relay

 designer shall ensure that equipment complying with ISO 7240 used in the FDAS has b
tly assessed as compatible with the FDCIE, in accordance with ISO 7240-13.

ere the design of the FDAS allows the use of additional equipment connected to the F[J

tion for the FDAS:

ere assessment has not been made by an independent party, the designer shall identify
s and describe why assessment has not been undertaken.

erethe-FDAS interfaces to another system (e.g. building-management system) using volt
utputs, then self-assessment may be made by the designer and documented accordingly.

hble

een

CIE
een

ents

e terminals or graphic displays), the designer shallkensure that the equipment has b

5 compatible with the FDCIE, in accordance with 1SO,7240-13.

ere the requirements of [SO 7240-13 do not ditectly apply, then it may be used as a guid to
uitable compatibility assessment procedures

imentation

er shall prepare a list of all comaponents used in the FDAS and identify which compong
ible.

ification

tification of compatibility of equipment used in the FDAS shall be included in the de

ign

the

\ge-

5.3.4 Where the fire detection system interfaces to another system (e.g. fire alarm system) using a
high-level link (e.g. serial data communication), the designer shall prepare a suitable test plan to ensure
reliable interfacing, including the testing of failure and fault modes. This may be done in conjunction
with the equipment manufacturer.

6 Design

6.1 Responsibilities

Design of the FDAS, including components and usage requirements, shall be undertaken in a systematic
process in accordance with a quality system. A document shall be signed by a responsible person

© ISO 2013 - All rights rese
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describing the field of responsibility in such detail that undefined areas and areas overlapping with
other responsibilities are avoided.

6.2

Qualifications

The design of the FDAS shall be undertaken by persons having professional qualifications or experience
relevant to the scope of the particular design requirements. Experience may include

an engineer with proven experience in the field of fire detection and alarm technology,

an experienced consulting company, or

6.3

an experienced FDAS designer.

E National regulations might exist for the registration and recognition of individuals*ith
ifications and experience. The recognition might form part of a recognized competency framewd

Documentation required for the design

1 The designer shall have access to documentation necessary te-design the FDAS, in
h the requirements of this part of ISO 7240. Documentation shall include the following:

plans of the building;

use of the building (where known);

occupancy of the building (where known);

description of the hazard, including proposed use of detection zones and alarm zones;
description of the environmental conditions; such as

— temperature,

— humidity,

— corrosive atmosphere,

— electromagnetic influences (e.g. areas subject to severe thunderstorms);

description of thecenvironment where the equipment is installed (e.g. occupancy of th
hazardous locations);

electricity'supply, fire brigade access, water supply, etc.).

he requisite
rk.

hccordance

e building,

description{ef"the infrastructure of the environment (e.g. traffic conditions, communications,

2 Thedesigner shall state any assumptions made and provide justifications for solutions selected.

6.4

Pired . tal tesion

6.4.1 An FDAS shall be designed in accordance with requirements of this part of ISO 7240. The design
criteria shall satisfy national fire safety objectives and include

©IS

environmental conditions,
type of occupancy,
probability of ignition,
rate of fire growth,

rapid detection of fire,

02013 - All rights reserved
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— timely evacuation of people (including the use of alarm zones, phased evacuation, or other evacuation
strategies), and

minim

NOTE

ization of unwanted alarms.

applies fire safety engineering principles and a risk-based approach to the design.

Where national fire safety objectives or regulations do not exist, it is important that the designer

6.4.2 The design may exclude from the area of coverage defined areas rarely or never occupied by
people or combustible material.

643 W

crecomplete Hre detectioncoverage huith excluded arcasidentified in—— Y isnotrequi

ed,

and as per
design (see€

one or

part of

escap§

NOTE1 [

equipn
NOTE 2

6.4.4 Wh
of manual

6.4.5 Wh
equipment

NOTE
some optioy

Detectors are typically mounted within or adjacent to the equipment cabinet.

National regulations might require the use.of some optional functions or might prohibit the us

mitted by national regulations, the following areas may be included within the scopg‘of]
6.3):

more fire compartment(s);

a fire compartment;

route(s); and

scape route coverage may not detect a fire at the source of the fire.

hent within a building.

ere automatic detection is not required, and as permitted by national regulations, a sys
fall points may be installed (see 6.9).

ere the design of the FDAS includes the use-af optional functions specified in the reley
standards, the use of the option and the reason shall be included in the design documentaf]

al functions.

design shall consider any nationalregulations that place other limitations on the design, sud
e of detection zones and alarin zones;

ximum number of pointsinstalled in a detection zone;

ions of circuits including automatic and manual initiating devices;

ce requirements to a sound system for emergency purposes;

requirements for circuits having both detectors and alarm devices;

requirements for the combination of initiating and alarm circuits;

the

fem
rfant
ion.

e of

h as

6.4.6 Thg
a) thesiz
b) the m3
c) limitat
d) interfq
e) specia
f) specia
g) requir
h)

i)

£ £ 1 h 1 - . -
CIICILS 1O TITC dIdl'IIT dallU TaUult Wdal'lllllg LI aIISIITISSTOIT S Y SLEIILS,

use of installation material, such as shielded cable, conduits, etc;

installations in explosive atmospheres.

6.5 Detection zones

6.5.1 General

The building shall be divided into detection zones so that the origin of the alarm can be quickly
determined from the indications at the FDCIE and on the detectors.

© ISO 2013 - All rights rese
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6.5.2 Detection zone limitations

6.5.2.1 A detection zone shall be limited to no more than 2 000 m2 of contiguous floor area or 2 000 m2
of non-contiguous floor area with no entrances to adjacent areas being separated by more than 10 m
and visible from each other. The longest dimension shall not exceed 100 m and shall be confined to one
storey. Areas with no access from inside the building shall be displayed as separate detection zones
from those having internal access. For an example of detection zone allocation, see Figure 1.

© IS0 2013 - All rights reserved 7
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Dimensions in metres

Area 2000 m? max

Zone 1 Zone 1 > >
one 2— _
Hﬂ'm m enclosure 1= ¢
10 m max
— T |
Z‘ome 9:7 \ o}
e — NETT™
max
10 m max
I Zone 2— I
gone 1 enclosure 'n'H €
Key
—2 remgdte indicator (required only when doors kept locked)
—O remgdte indicator
(a) Industrial
Zone 1 Zone 2 Zone 3
Zone 4
o S N T W R
Zone 8 \\
T 5
Zone 6 Zone 6 Zone 6 Zone 5
o
Zone 7 Zone 7 Zone 7 4
| Nl o
N O O O .
u 1 u 1 \_| 1 Zone 5
Zone 7 Zone 7 Zone 7
N

8 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=6d8ab5fe986d1f4986b242cb1f44c267

ISO 7240-14:2013(E)

Key

—_ remote indicator required when access is restricted

6.5

(b) Retail/Commercial

Figure 1 — Example detection zone allocation for contiguous and non-contiguous

2.2 A mezzanine level, open to and accessible from the floor with which it is associat

areas

ed, may be

tredted as part of the detection zone for that floor.

6.5
zon

6.5

2.3 Detectors protecting concealed spaces not exceeding 500 m2 may be connected to th
e on the same floor, provided that the total number of detectors does not exceed'40.

2.4 Detection zones may be subdivided, such that signals from individualdevices, of

devijices, may also be indicated at the FDCIE, thus providing more detailed information on the
an gvent, in addition to the indication of the affected detection zone.

6.5
rep

6.5

6.6

6.6
incl
the

resenting the only detector within an enclosure.

2.6 A single detection zone shall not intersect more than,gné alarm zone.

Fire detector selection, sensitivity, and response

uding the fire risk, proposed mounting height,area of coverage, and environmental condif
building.

NOTE In situations where the use of smokedetectors might result in unwanted alarms, other app

be ¢

a)
b)

9
6.6

pnsidered, for example:
relocation of the detector;

use of other types of detectors;including multisensor detectors. The use of heat detectors to repl3
smoke detectors is not reeommended but might be required in some environments;

use of dependency on'‘more than one alarm signal.

2 Where the.r€elevant part of ISO 7240 allows more than one sensitivity class d

manufacturer has\equipment that allows sensitivity settings, the sensitivity for detecto

spe

6.6
spe

a)
b)

)
d)

e)

f)
g)

©IS

rified for egeh detector installed in the building.

Cified'in ISO 7240-2. Where used, the following equipment shall not be configured to use th

b detection

groups of
location of

2.5Detectors displayed individually shall not be identified as“separate detection zones unless

1 Thetype and sensitivity of detectors shall beselected to meet the design objectives fofr the FDAS,

ionsinside

roaches can

cerequired

r where a
's shall be

3 TheFDAS response may be delayed by the use of dependency on more than one alari signal, as

e function:

TITaTUat catt poiTts;
FDCIE connected to other FDCIE;
detectors installed in hazardous areas;

fire suppression systems;

line-type smoke detectors using a transmitted optical beam, where a beam-interrupt fault overrides

the alarm state;

detection zones using static response heat detectors;

detection verification algorithms that will cause a subsequent delay in the detector alarm response

of more than 60 s;

02013 - All rights reserved
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h) detectors that may take more than 60 s to become functional after a reset.

NOTE Since alarm dependency delays the initiation of an alarm signal, it is important to first try other efforts
to eliminate unwanted alarm signals.

6.7 Fire detector location

6.7.1 General

Detector locations and spacing shall include evaluation of room geometry and risk, such as

— ceilingheight,

— ceilingstructure,
— furnityre,

— occupdncy, and

— application (e.g. computer room).
6.7.2 Log¢ations requiring fire detectors

6.7.2.1 (eneral

6.7.2.1.1 The following considerations shall apply in détermining the location of detectorf to
be installed.

a) Smoke| detectors using scattered light or transmittéd light (refer to ISO 7240-7, ISO 7240-15, pnd
[SO 7210-27), or CO fire detectors and heat sensars’(refer to ISO 7240-8 and ISO 7240-27) shalll be
installpd in all sleeping areas.

b) Smoke|ldetectorsusingscattered light or transmitted light shall be installed in all exits, passagewpys,
corridgrs, hallways, or other similar agéas'that are part of a path of travel to an exit.

c¢) Wherdanareaisdivided into sections by walls, partitions, or storage racks, reaching within 300 mm
of the ¢eiling (or the soffits of the joists where there is no ceiling), each section shall be treated ps a
room gnd shall include detectors.

d) Acleayspace of atleast 100)mm radius, to a depth of 600 mm, shall be maintained from the deteftor
or sanmipling point.

e) Detectior alarm indicators shall be visible from the path of normal entry to the area.

f) Detectpors shallbe installed so that the “on” or “off” condition of the alarm indicator shal| be
discernible from a trafficable area.

NOTE dditional daotactorc night bhao vraiead viybhara v cnacial ot ot o] foqtienc o oo ditionc avict
reeteeharae SFSHHEnroefreqtHreawnereahRy-5pe€ HetetHarreatdes Heteteh t

6.7.2.1.2 Where detectors incorporating more than one sensor are installed and the detector is
adjusted for use with one sensor, installation requirements for the operational sensor shall apply.

6.7.2.2 Accessible service tunnels

Non-fire-isolated accessible service tunnels that provide communication between buildings or sections
thereof shall have detectors installed (see also 6.7.2.8).

6.7.2.3 Air-handling systems

6.7.2.3.1 Smoke detection equipment for ducts (refer to ISO 7240-22) shall be used for monitoring
air in ducts.
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6.7.2.3.2
a)

Within air-handling systems, detectors shall be provided in the following locations:

return-air system — Buildings with a return-air-handling system serving more than one enclosure,
not provided with smoke detection within the occupied space, shall have smoke detectors installed
adjacent to the return/relief/economy air inlet or use smoke detection equipment for ducts to

sample air from the common return air inlets.

NOTE 1
entering the duct from a single return air grill.

NOTE 2

The effect of dilution might prevent operation of a common return-air detector if smoke is only

In areas where the air handling systems result in high (e.g. > 1 m/s) airflows within the enclosure

b)

L L = h . | - des £ adades Y Aade = R h P ) .
l_bu\,ll adS LUlll}JuLcl T'UUIILS 4dllU LTICTCUIIIIITUITICAUIUILS lClLlllLlCDJ, d UTLTULLUL WIlIl d lllsll SCTIISILIV]]

required to detect smoke which may not be detected by ceiling-mounted detectors.

supply-air ducts — Air-handling plant supplying air to more than one storey within the b
have a smoke detector installed as close as practicable to the plant to detect smoke d
from the supply air fan.

NOTE Shutting down the air-handling equipment upon the operation of any detector associa
air-handling systems within the building will help prevent the spread of smoke throughout the |
and the like shall have at least one detector at the furthest practicable downstream point

NOTE Detectors for this application need to be carefully selected to suit the environn

y might be

ilding shall
wnstream

ked with the
uilding.

exhaust ducts — Ducts that are used for exhausting cooking fumesy)flammable vapours, lifht material,

of the duct.

ent so that

unwanted alarms are minimized. A fully sealed heat detectorwould normally be used.

6.7.
det

2.3.3 Each detector mounted within an air-handling system shall be indicated as
ection zone at the FDCIE.

a separate

6.7.
labg¢

2.3.4 Detectors installed in air-handling systems shall be provided with permanent indelible

Is, stating detection zone designation, affixed adjacent to the detectors.

6.7.2.3.5
clegrly visible. Where this condition.cannot be met, remote indicators shall be installed a
appjropriately (see 6.7.2.4.3).

Integral alarm indicatorsion smoke detectors located in air-handling systeims shall be
hd labelled

6.7{2.4 Concealed spaces

6.7{2.4.1 General

6.7.2.4.1.1 in6.7.3

Detectors shall be installed in all concealed spaces. Exemptions are provided

6.7.
Wh
450

2.4.1.2 Access for maintenance of detectors installed within concealed spaces shall bg provided.
bre personnel entry to the concealed space is required, the access dimensions shall be n¢t less than
mm %350 mm.

6.7

2.4 2 Electrical pqnipmpnf

6.7.2.4.2.1 Where a concealed space contains electrical lighting or power equipment that is fully
within the concealed space and is connected to an electrical supply in excess of extra-low voltage, a
detector shall be mounted on the ceiling of the concealed space within 1,5 m measured horizontally
from the equipment. Where the mounting surface is a sloping surface, the detector shall be mounted on
the high side of the equipment.

6.7.2.4.2.2 Detection is not required when light fittings are not rated above 100 W, power equipment
with moving parts is not rated above 100 W, or other power equipment is not rated above 500 W.

NOTE1 For the purpose of this part of ISO 7240, electrical wiring and any enclosures of light fittings not
deemed combustible, which protrude into a concealed space, are not regarded as electrical equipment.
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protection of the concealed space.

The detector used in the protection of the electrical equipment does not necessarily constitute

6.7.2.4.3 Remote indicators for fire detectors
6.7.2.4.3.1 Where adetector indicator is not visible from anormally occupied area, remote indicators
shall be used to indicate a detector in alarm (see 6.7.2.4.3.6 for exceptions).
6.7.2.4.3.2 Remote indicators for rooms, cupboards, or similar areas shall be installed adjacent to
the door giving access to the detector(s).
6.7.2.4.3.3 Remote indicators for concealed spaces shall be installed in an accessible area as close as
practicablg to the detector.
6.7.2.4.3.4 Where a detector is mounted under removable flooring such as in a computer,¥oom pnd
the detectgr location is not indicated at the FDCIE, a label shall be affixed to the ceiling ‘ot ceiling grid
immediate]y above the detector indicating the location of the detector below.
6.7.2.4.3.5 A common remote indicator for multiple detectors, or multiple sampling holes of a sihgle
aspirating detector, within a single room or sole occupancy unit may be used,
6.7.2.4.3.6 Remote indicators are not required where
a) the detector location is indicated at the FDCIE, or
b) the concealed space is accessible and

1) hals a height exceeding 2 m and is trafficable by personnel, or

2) is peneath removable flooring (such as computerflooring).
6.7.2.5 Qupboards
6.7.2.5.1 Any cupboard thathasa capacity exceeding 3 m3 shall have detectorsinstalled. Cupbodrds
divided by |partitions or shelves into separateareas of less than 3 m3 capacity do not require detectgrs.
6.7.2.5.2 Cupboards containing electrical or electronic equipment having voltages greater than exftra-
low voltagg shall be protected internally if in excess of 1 m3 [the requirements of 6.7.2.1.1 €) need not apply].
NOTE For electrical cubicles Hotjrequiring protection, see 6.7.3.
6.7.2.6 Intermediate horizontal surfaces
6.7.2.6.1 Protection shall be provided under intermediate horizontal surfaces such as dycts,

loading platforms,and storage racks in excess of 3,5 m in width and whose under-surface is in exces

800 mm aH
6.7.2.6.2

ove thefloor.

s of

less

Where the distance from the underside of the intermediate surface to the ceiling is

than 800 mm, the underside of the intermediate surface may be considered as the ceiling and does not
require detectors above the intermediate surface.

6.7.2.6.3

structures,

6.7.2.6.4
ducts abov

12

If the side of the duct or structure is in excess of 800 mm from the wall or other duct
detectors shall be provided at the highest accessible point on the ceiling.

sor

Where a concealed space is formed above or below the intermediate surface, such as

e false ceilings, 6.7.3 shall apply.
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6.7.2.7 Open grid ceilings

6.7.2.71 Detectors may be omitted from the underside of open grid portions of the ceiling which
have not less than two-thirds of the total ceiling area open to the free flow of air and have detectors
installed on the ceiling above the open grid.

6.7.2.7.2 Where any solid portion of the ceiling has a minimum dimension in excess of 3,5 m,
6.7.2.6 shall apply.

6.7.2.7.3 Where flame detectors are used, they shall be installed above and below the open
grid ceiling.

6.7.2.7.4 The space above the open grid ceiling shall be protected, if required by this part chISO 7240.

6.7]2.8 Restricted fire service access

Where detectors are installed in areas to which fire service access is restricted, each areq shall be a
sepprate detection zone or have a suitably labelled remote indicator installed outside the entry to the

area (see Figure 1).

NOTE Examples of restricted access might include the following locked areas: shops (in arcadeg, malls, and
plazas), vaults, strong rooms, lift motor rooms, lift shafts, cool rooms, freezers, eupboards, and electrical syvitch rooms.

6.712.9 Sole occupancy units
6.7.2.9.1 Alarm indication from each sole occupangy;unit shall be
a) |anindividual identification at the FDCIE, or

b) |a common detection zone indication at the;EDCIE, provided that a remote indicator is provided
adjacent to the entry to the sole occupaney unit.

6.7.2.9.2 Where a sole occupancy unitincorporating a sleeping area consists of one maij room and
watler closet/shower/bathroom (which'is not used for other purposes, e.g. laundry), one smoke detector
or dne multisensor detector located.in the main room may be installed, provided that the t¢tal area of
thewhole unit is less than 50 m2The water closet/shower/bathroom and the ceiling space cpntaining a
fanicoil unit (where installed)meed not be protected.

NOTE It is important thatthe airflows are considered when choosing the detector location.

6.7{2.10 Stairwells

Smoke detectorsiusing scattered light or transmitted light shall be installed within the stlairwells at
each floor legel'having access to the stairwell.

6.72.11 ‘Transportable enclosures

Any enclosure with an internal volume greater than 10 m3, that is manufactured to be transportable,
used for storage or offices, and located within the building shall be protected as if part of building.

6.7.2.12 Vertical shafts and openings

6.7.2.12.1 Vertical risers, lift shafts, and similar openings between storeys that exceed 0,1 m2 in
area shall be protected within the riser at the top as follows.

a) Where vertical shafts penetrate any storey and are not fire-isolated from other areas, a detector
shall be located on the ceiling of each storey not more than 1,5 m horizontally distant from where
the vertical shaft that penetrates the storey above.
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b) Any ceiling that contains openings exceeding 9 m2 and permitting free travel of fire between storeys
shall have detectors located within 1,5 m of the edge of the opening and spaced not more than 7,2 m
apart around the perimeter of the opening. Such detectors may be regarded as part of the general
protection for the area below the opening. If the opening is less than 0,5 m from a wall, detectors are
not required between the wall and the opening.

6.7.2.12.2

The requirements of 6.7.2.1.1 e) need not apply.

6.7.2.13 Additional requirements for flame detectors

6.7.2.13.1

Flame detectors shall be located so that the detector’s field of view is not blocked by

structural

6.7.2.13.2
of particle
detector’s

6.7.3 Lo¢
Detectors §

a) air loc
in ares
cupbo

b) concea

1) les
us

2) to
3) to
4) les

c) openc
roof af

d) cupbod

e) exhaug
faciliti

f) areasp

g) sanitar

members of buildings or other objects.

Where flame detectors are placed in environments that are likely to lead to thefdeposi
5 on the lens, appropriate baffles or purging equipment shall be fitted to enswre that
bensitivity range is maintained between service periods.

cations not requiring detectors
ire not required in the following locations:

ks — opening on both sides into protected areas, provided that they are less than 3,5
, do not contain electrical equipment, are not used for the-storage of goods or for acceg
irds, and are not used as washrooms;

led spaces — as follows

s than 800 mm high, do not contain electrical<lighting and power equipment, and are
ed for storage,

which there is no access and that arelless than 350 mm high, irrespective of construction,
s than 3 m3, do not contain electrical lighting and power, and are not used for storage;

pvered areas — verandas, baleonies, colonnades, open-sided covered walkways, overhang
eas, and the like and notused for the storage of goods or as a car park;

rds containing water-heaters — if solely for the use of a water heater and not in excess of 3

t ducts — in ducts exhausting from toilets, or rooms containing single ironing and laun
PS;

rotected\with a sprinkler system;

[y spaces — any water closet or shower-recess or bathroom, with a floor area of less

[ing
the

m2
S to

not

which there is no access and that are fire-isolated with a minimum fire-resistance level 60 min,

and

Ping

m3;

han

3,5 m?

and opening off a protected area;

h) skyligh
1) wi

ts — as follows

th an opening on the ceiling of less than 1,5 m2 and not used for ventilation,

2) installed in areas not requiring detection (such as sanitary spaces),

3) thathave less than 4,0 m2 area, have a recess height of not more than 800 mm, and are not used
for ventilation,

4) with an opening on the ceiling of less than 0,15 m2 (regardless whether used for ventilation or not);

i) switchboards — any non-recessed or freestanding switchboard or switchboard cubicle protected by
detectors installed in the area within which it is contained.

14
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6.8 Fire detector spacing

6.8.1 Smoke detectors and carbon monoxide detectors

6.8.1.1 Point-type

6.8.1.1.1 General

The opening to the sensing element for ceiling-mounted point-type detectors shall be not less than

25

m and normally not more than 300 mm below the ceiling, roof, or apex. For ceiling heigh

s between

4 mland 15 m, the sensing element shall not be more than 600 mm below the ceiling roof org

NOTE

Where the ceiling or roof height is more than 15 m from the floor, the detectof)type §
might require additional engineering considerations of the smoke plume within the building envirg
recqmmended that integrating type detectors, for example aspirating detectors (see ISO7240-20)
smdke detectors using a transmitted optical beam (see ISO 7240-12), be considered,\with a sensit

apptopriate to the height being protected (see 6.8.1.2 and 6.8.1.3).

6.8{1.1.2 Spacing of detectors for level surfaces

For|level surfaces, the distance from any point on the level surface to the nearest detectd
exceed 7,2 m and the distance between any detector and the nédrest detector shall not excg

(sed

6.8

Figure 2).

|
5,1
5.1 5 10,2 5 10,2 S
N/
10,2

Figure 2 — Maximum detector spacing — Level surfaces

1.1.3 Spaeing of detectors for sloping surfaces

pex.

nd location
nment. It is
por line-type
vity setting

r shall not
bed 10,2 m,

hs in metres

Detpctorsshall be installed between 0,5 m and 1,5 m from the apex and spaced longitudinally at a
maximtm of 10,2 m between detectors. Lower rows of smoke detectors shall be no more than 10,2 m
apaft/measured horizontally from adjacent rows, the outside wall, or partition. The spacirg between

detectors within lower rows may extend to 20,4 m provided that the detectors are offset equally between
the detectors on the adjacent rows (see Figure 3).

© IS0 2013 - All rights reserved
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O,S—l

10,2 max.

o

10,2 max.(see Note 3)

Dimensions in metres

space (see
Note 2)

NOTE1 Alternate rows are offset.

For concealed

]

(Note 1)

20,4

(

]

5] 204

20,4

|

]

s

NOTE 2 Refer to 6.8.1.1.7 and 6.8.1.4.

NOTE3  See 6.8.1.1.3 and Figure 6 for apex detector requirements.

Figure 3 — Example of point-type and aspirating smoke detector locations for sloping surfaces

6.8.1.1.4 Spacing from walls, partitions, or air supply openings

6.8.1.1.4.1 The distance from the nearest row of detectors to any wall or partition shall not exceed
5,1 m or be less than 500 mm (see Figure 2).

6.8.1.1.4.2 Detectors shall not be installed closer than 400 mm to any air-supply opening.

16
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1.1.4.3

outside the circumference of the blades of the fan.

6.8.

1.1.5 Areas of high airflows

Where ceiling fans are installed, detectors shall not be installed closer than 400 mm

For areas of high airflow with mechanical ventilation, such as computer rooms and clean rooms, reduced
spacing of detectors shall be in accordance with Table 1.

Table 1 — Smoke detector spacing based on air-change rate

Airehangesperhotr——Distance bebween-detectors{n—Bistaneefremwallserpargitions (m)
15-<20 7,2 3,6
20-<30 6,0 3,0
30-<60 4,8 24
> 60 3,6 1,8

6.8

Wh
fred

f)

1.1.6 Location of smoke detectors on level surfaces with deep beams

bre level surfaces are compartmented by structural features that coeuld have the effect of res
flow of smoke, the detectors shall be located so that early detegction is ensured, subject to th

For areas with the beam depth d < 300 mm (see Area 1/Eigure 4), the spacing of detect
in accordance with 6.8.1.1.2 and 6.8.1.1.4.

For areas with the ceiling height h <2 m and the beam depth d > 300 mm (see Area 2, Fij
spacing of detectors shall be in accordance with'6:8.1.1.2 and 6.8.1.1.4.

For areas with the ceiling height 2 m < h <#m, the beam depth d > 300 mm (see Area 3
and the interbeam area < 4 m2, detectors shall be mounted on the underside of the
spaced in accordance with 6.8.1.1.2 and6.8.1.1.4.

For areas such as 6.8.1.1.6 c), wheérethe interbeam area = 4 mZ2, at least one detector sha
in each interbeam area and the spacing shall be in accordance with 6.8.1.1.2 and 6.8.1.1.

tricting the
e following.

rs shall be

bure 4), the

, Figure 4),
beams and

1 be placed
.

For areas with the ceilingheight h > 4 m, the deep beam depth d > 300 mm (see Area 4, Fid
the interbeam area < 9m¢#, detectors shall be mounted on the underside of the beams an
accordance with 6.81)1.2 and 6.8.1.1.4.

For areas with the'ceiling height h 2 4 m, the deep beam depth d 2 300 mm (see Area 4, Figd
the interbeamtarea = 9 m2, detectors shall be placed in the interbeam areas and the spac
in accordance with 6.8.1.1.2 and 6.8.1.1.4.

ure 4), and
 spaced in

ure 4), and
ng shall be

©IS
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'&/ n

nterbeam
h area -d
20
h
Area 1
Area 4
4
Area 3
2_
Area 2
300
d
Key
h  ceiling height (m)
d beam depth (m)
Figure|4 — Design criteria for point-type’smoke detectors and aspirating smoke detector
systems in structures with deep beams
6.8.1.1.7 |Spacing in concealed $paces requiring smoke detectors
Where detpctors are required-in accordance with 6.7.2.4, spacing and location shall be in accordgnce
with 6.8.1.]1.2 to 6.8.1.1.6, subject to the following.
a) Withlgvel upper surfaces in excess of 2 m high, detectors shall be spaced in accordance with 6.8.1.1.2
and 6.8.1.1.4.
b) With l¢veLupper surfaces not exceeding 2 m high and having downward projections, such as beams
and ducts, not exceeding 300 mm from the upper surface of the space, spacing between detecfors
Shall nletexecee A0 o o d +ha dicton oo batoaani Sy ol o o bibi o b0t n o c + dotactor o al]

T CATTCTTr Lu I oo cCoc urStanc ot Tyww eI alry vy all Ul pal CIrouTT co e TICar o ST OtToTTOT

not exceed 10,2 m. Where downward projections exceed 300 mm, spacing of detectors shall be in
accordance with 6.8.1.1.6 b).

c¢) Withapexes,thelowestrow ofdetectors shallbelocated not more than 10,2 m measured horizontally
towards the apex from a position where the vertical height, between the upper and lower surfaces
of the space, is 800 mm (see Figure 3).

6.8.1.2 Aspirating smoke detectors

6.8.1.2.1

A single aspirating smoke detector (see ISO 7240-20) shall not cover an area greater t

a single detection zone (see 6.5).

18
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6.8.1.2.2 The location of sampling holes shall be in accordance with the spacing requirements for
point-type detectors (see 6.8.1.1).

6.8.1.2.3 For normal applications, a class C aspirating smoke detector shall be used.

6.8.1.2.4 For high ceiling applications (>15 m), where smoke dilution is a design consideration, a
class B aspirating smoke detector shall be used.

6.8.1.2.5 For areas with high airflow (>4 m/s), a class A aspirating smoke detector shall be used
for sampling at the air return vents.

6-8 1-2-(’ ThC dco;su Uf thC GDP;I qt;lls DlllU}\C dUtU\,tUl P;PC VVUI}\ Cllld oauly};us hU}C D; eS Shall be

in accordance with the data supplied by the manufacturer.

6.8{1.3 Line-type smoke detectors using a transmitted optical beam

6.8
bea
ceil

1.3.1

ng or roof.

NOT
incr

E For ceiling heights above 25 m, the sensitivity of the detectors should'be set to compensate

6.8
dist

1.3.2 The distance between beams shall not exceed\14,4 m (see Figure 5). The
ance from any wall to the nearest beam shall not exceed'7,2'm.

NOTE Some beam receiver units might be unsuitable for€xposure to strong light, especially dir

6.8
con
tha
of t

1.3.3 Where detectors cannot be installed in accordance with 6.8.1.3.2 (e.g.
Ktruction of the structure or absence of suitalile mounting points), detectors may be inst
h 600 mm below the ceiling or roof provided.that the spacing between beams is reduced t
he mounting height of the beam above the floor.

NO1
spa

E Itis generally the case that hot.plumes have a spreading angle of 12° - 30°. The requirement]
ing of detectors takes into account/the'likely spread of a smoke plume as a function of height.

6.8
may
heig

1.3.4 Where there is a risk that smoke may not rise to the ceiling or roof, additiong
' be provided at intermediate heights. The distance between detectors mounted at in
rhts shall be a quarter of the mounting height above the floor.

NOTE1 Additional lirtestype smoke detectors are often installed in vertical spaces at lower levels,
NOTE 2  Designefs might also consider mounting detectors such that the beams traverse the spacg

to the horizontal.

For ceiling heights up to 40 m, line-type smoke detectors usingya transmit
Im (refer to ISO 7240-12) shall be mounted not less than 25 mm and not more than 600 mm below the

eased smoke dilution caused by the likely spread of a smoke plume as afunction of height from the

ted optical

or expected
fire source.

maximum

ect sunlight.

Hue to the
alled more
D a quarter

forreduced

] detection
fermediate

e.g. atria.

atan angle

© IS0 2013 - All rights reserved

19


https://standardsiso.com/api/?name=6d8ab5fe986d1f4986b242cb1f44c267

ISO 7240-14:2013(E)

Dimensions in metres
7,2 m max. 14,4 m max. 7,2 m max.

6.8.1.4 L

Detectors §
(see Figurd

ocation of'detectors near ceiling or surface apexes

W S

TP O T

9 EP B G116 [

Figure 5= Example of line-type smoke detector locations

hall beinstalled near the apex of a sloping ceiling, roof, or a surface to avoid dead air pockets

6
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| X max. |
[ |
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Dimensions in metres

1,5 max.

(@) Unequal sloping surface

\
Alternative/

(b) Sawtooth ceiling, roof, or surface

1,5 max.
0,5 min.

Louvers

xxxnxx(dxn

I

H
X max.

d) Louvred ceiling or roof with louvred riser

<05

| X max.

(c) Equal sloping surface

Y
T \
—Glass |or
0,3 min. similar
H
X max.

(e) Ceiling, roof, or surface with skylight

Change of
/4—\'\ /roof line pitch
I

¢
(f) Ventilated ridge

© IS0 2013 - All rights reserved
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(g) Narrow apex
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Key

X 10,2 mfor point-type smoke detectors and aspirating smoke detectors, and 14,4 m for line*type smoke
detectolrs using a transmitted optical beam

NOTE 1

NOTE 2

therefore, dgtectors located in these pockets might not detecta fire early enough to meet the design requirems

Figurq 6 — Examples of point-type, line-type, and aspirating smoke detector locations at

Louvers

2,0 max. > 25

sz
[ [/

_

(o]

C

<

(o)

®
LK

Hl

)
7
\

‘ X max. X max. ‘

(h) Narrow ridge vent (i) Broad ridge vent

For part (c), alternative location is shown using a symbol with dashed outlise.

Infrared scan of a building has shown heat pockets at apexes of roof stiuctures due to solar radiat

ceiling, roof, or surface apexes

6.8.2 He

ht detectors

6.8.2.1 Point-type

6.8.2.1.1

Detectors

100 mm b4
detector m

General

from the rgof.

NOTE1

sensitivity

NOTE 2  Infrared+seans of a building have shown heat pockets at apexes of roof structures due to s
radiation. Therefore, detectors located in these pockets might not detect a fire early enough to meet the de

requireme

6.8.2.1.2

e considered(

S.

bhall be installed so that no:part of the sensing element is less than 15 mm or more t
low the ceiling or roof. Where roof purloins inhibit the free flow of heat to the detector,
ay be installed on the-purloin provided that the sensing element is not further than 350

Vhere the heightt'of the ceiling is greater than 6 m, it is recommended that a detector with hi

ion;
nts.

han
the
mm

rher

olar
Kign

Spacing of heat detectors for level surfaces

For level surfaces, excluding corridors [see 6.7.2.1.1 b)], the distance from any point on the level surface
to the nearest detector shall not exceed 5,1 m and the distance between any detector and the nearest
detector shall not exceed 7,2 m (see Figure 7).
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Dimensions in metres

3.6 3,6
l 7,2 l 7,2 1 7,2 l
o
72

6.8{2.1.3 Spacing of heat detectors for sloping surfaces

6.812.1.3.1

longitudinally at a maximum of 7,2 m between detectors. Lower rows of heat detectors shall
thah 7,2 m apart, measured horizontally from adjacent rows, the outsid€ wall, or partition. T
betveen heat detectors within lower rows may extend to 14,4 m provided that the detector
equially between the detectors on the adjacent rows (see Figure 8).

6.82.1.3.2

the|detector may be installed on the underside of the beam &r joist.

Figure 7 — Maximum heat detector spacing — Level surfaces

Detectors shall be installed between 0,5 m and 1,5 m from the apex 3

Where the ceiling is constructed with beams etjoists or a step less than 30

nd spaced
be no more
he spacing
5 are offset

mm deep,

© IS0 2013 - All rights reserved
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7,2 max.

0]

7,2 max.(see Note 3)

Dimensions in metres

t b

b

For concealed
space (see
Note 2)

e TII
1
we LM

L

|
[

]

[

NOTE1  Alternate rows are offset.

NOTE 2 eferto 6.8.2.1.6.

NOTE 3  See Figure 9 for apex detector requirements.

Figure 8 — Examples of heat detector locations for sloping surfaces

6.8.2.1.4 Spacing from walls, partitions, or air supply openings

6.8.2.1.4.1 The distance from the nearest row of detectors to any wall or partition shall not exceed

3,6 m or be less than 300 mm (see Figure 7).

6.8.2.1.4.2  Detectors shall not be installed closer than 600 mm to any air supply opening.
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2.1.5 Reduced spacing

Where the ceiling is segmented by beams, joists, or ducts and the vertical depth of such members is
greater than 300 mm, spacing between detectors shall be reduced by 30 % in the direction perpendicular
to the direction of segmentation.

6.8.

2.1.6 Spacing in concealed spaces requiring heat detectors

Where detectors are required in accordance with 6.7.2.4, spacing and location shall be in accordance
with 6.8.2.1.2 to 6.8.2.1.5, subject to the following.

a)

b)

d)

6.8

Inst
6.8,

a)

b)

c)

d)

With level upper surfaces in excess of 2 m high, detectors shall be spaced in accordance mi
and 6.8.2.1.4.

With level upper surfaces less than 2 m high and having downward projectionsjsuch as

shall not exceed 10,4 m, and the distance between any wall or partition to the'nearest de
not exceed 5,1 m.

Where downward projections exceed 300 mm, the spacing of detectors shall be in accor
6.8.2.1.2 and 6.8.2.1.4.

With apexes, the lowest row of detectors shall be located notimore than 7,2 m measured h
towards the apex from a position where the vertical height)between the upper and low
of the space, is 800 mm (see Figure 8).

2.2 Line-type heat detectors

allations of line-type heat detectors shall comiply with the appropriate requirements of
2.1.5 and with the following requirements;

zone limitation specified in 6.5.2,

The line-type heat detector sensing elements shall be installed so that they are not
mechanical damage.

The heat-sensing portion of the line-type heat detector shall not be installed in mor
detection zone unless' adequate precautions are taken to prevent incorrect dete

The line-typetheat detection circuits shall be disposed throughout the area so that there
than 7,2 m-between any two adjacent lines and within 3,6 m of any wall or partition.

A sensing element shall be installed in the roof bay of each apex, even though these ape
less than 7,2 m apart.

identification and'efsure that a single fault does not affect more than one detection zong.

th 6.8.2.1.2

beams and

ducts not exceeding 300 mm from the upper surface of the space, the spacing between detectors

ector shall

Hance with

prizontally
er surfaces

b.8.2.1.2 to

The maximum area covered by each line=type heat detector shall be in accordance with thie detection

subject to

b than one
Ction zone

h

S not more

kes may be

f)

6.8.

oo e o IIror v oo e re e eyt ot

be considered as a point-type detector for spacing purposes.

2.3 Location of heat detectors near ceiling or surface apexes

Detectors shall be installed near the apex of a sloping ceiling, roof, or a surface but shall avoid natural

hot

©IS

spots and dead air pockets (see Figure 9).
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1,5 max.

0,5 min.

Dimensions in metres

0,5 min.

7.2 max. ‘ 7,2 max.
Lo 11 1l H £ L) C 'y £l 4N £ £
LC\) uuC\.lucu DlUlJllls ouUuIlI1IdlT \U} JAVV LUULIT LCllllls, I'UVI, Ul Surlidulivu
1,5 max.
0,5 min.
7,2 max.
Alternative ' '
(c) Equal sloping surface
1,5 max. Glass or
/ similar
0,5 min: 0,25 max.
1]
Louvires
\| 0,3 min.
I
I
| |
—
7,2 max.
7,2 max.
(d) Louyred ceiling or roof wiith louvred riser (e) Ceiling, roof, or surface with skylight
{05
Protpctive hood
0,25 max.
/ ! N\
¢ 3,6 max.
(f) Ventilated ridge (g) Narrow apex
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0,5 min.

2,0 max.

I

A TN
| |

O

(h) Narrow ridge vent

Louvres

]

6.8

Flae detectors (refer to ISO 7240-10) shall be spaced to ensure that the risk areas are prot

a
pre
are

NO1
the
mar

6.8

6.8
only

>2,0

Louvres I

7,2 max. 7,2 max.

(i) Broad ridge vent

Figure 9 — Examples of point-type and line-type heat detector locations at ceiling,
surface apexes

3 Flame detectors

inimum of shadowing or blind spots. Where significant unprotected areas exist bec:
bence of objects such as aireraft, equipment, or storage racks, additional detectors to ¢
hs shall be installed.

E The operatingprinciples of flame detectors (infrared or ultraviolet) need to be understo

Correct selection and-location of a particular device to suit the risk and the level of protection re
ufacturer’s installation instructions provide important information for the type of detector sele

4 Multisensor detectors

roof, or

ected with
juse of the
over these

bd to enable
quired. The
rted.

4.1 Where multisensor detectors are installed (e.g. [SO 7240-8, ISO 7240-15, and ISO 72

for

 the heat-sensing elementis enabled, detectorsshallb
OT 1 OINT [ e el V v Ieqgu

a clo 0 AUNALY

10-27) and

6.8.4.2 Where the detector response settings can be varied, these settings shall be set within the limits

specified in the relevant equipment standards.

6.9 Manual alarm condition initiation

6.9.1 A manual call point complying with ISO 7240-11 shall be installed in a clearly visible and readily

accessible location adjacent to each exit from each floor of the building.

6.9.2 Where the manual call point is installed on the outside of the exit door, it may be connected to

the detection zone associated with the floor of the building.

© IS0 2013 - All rights reserved
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6.9.3 The maximum distance of travel to any manual call point shall not exceed 45 m.

NOTE Where the distance of travel exceeds 45 m and an additional manual call point is required to be
installed, the location requirement of 6.9.1 need not apply.

6.9.4 Manual call points shall be installed at a height of (1,4 £ 0,2) m from the trafficable area, with a
clear space of 0,6 m semi-circle around the front face of the manual call point.

6.10 Fire alarm devices

6.10.1 Geperal

Alarm zong¢s may include more than one detection zone.

6.10.2 Aufible alarm
6.10.2.1 Audible warning shall be provided to alertall building occupants to a fire‘alarm conditjion.
6.10.2.2 The alarm system shall be one of the following:
a) asounfd system for emergency purposes in accordance with ISO 7240-19,nitiated by the FDAS;{ or
b) audibl¢ alarm devices complying with ISO 7240-3 (with or withouferbal message).

6.10.2.3 Where an FDAS is connected to a sound system. for emergency purposes complying
with [SO 7P40-19, a disable facility shall be provided to allow the'FDAS to be tested without initiafing
operation ¢f the fire alarm system.

6.10.2.4 Where audible alarm devices complying with ISO 7240-3 are used, the following shall apply.
— The eviacuation signal shall operate simultaneously throughout the building.
— The alarm signals shall be audible in all plages specified in ISO 7240-19.

— The A-weighted sound pressure level during the “on” phases of the alarm signal, measured with|the
time-weighting characteristic F (fast) (see IEC 61672-1), shall comply with the following:

— the requirements of ISO 8201;

— exfeed by a minimum ‘of/ 10 dBA the ambient sound pressure level averaged over a periof of
60 s, not be less than.65 dBA, and not more than 105 dBA. These values shall be determined in
acfordance withAEG/61672-1;

NOTE1 It is suggested-that the default evacuation signal complying with ISO 8201 consists of a unifoimly
increasing firequency~diiring the 0,5 s “on” phase of the signal. Other signals might be more appropriate forfuse
where the ambient noise masks the signal.

NOTE 2  [Itdsyimportant to take consistent measurements such as at the normal standing positions onf the
floor of coverage:

— The audible alarm devices shall be connected to a supervised output at the FDCIE.

— A single fault in one detection zone shall not affect the operation of audible alarm devices in other
detection zones.

6.10.2.5 If the audible alarm signal is intended to arouse sleeping occupants, the minimum
A-weighted sound pressure level of the signal shall be 75 dBA at the bedhead, with all doors closed.

NOTE 75 dBA might not be adequate to awaken all sleeping occupants.

6.10.2.6 Where occupants, such as patients in hospital wards, must not be subject to possible
stress imposed by loud noises, the sound pressure level and message content shall be arranged to
provide warning for the staff and minimize patient trauma.
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6.10.3 Visual alarm

6.10.3.1 Internal indication

6.10.3.1.1

installed in the following areas of the building:

where the ambient noise exceeds 95 dBA;

where hearing protection is normally used by building occupants;

The alarm system shall include visual alarm devices complying with ISO 7240-23

6.1
tha
hig
fro

6.1
occ

6.1
oth

6.1

6.1
ISO
the
des

6.1
less
whg

6.1
6.1

6.1
Thd

normally occupied by people with a hearing disability; or

in buildings in which the initial warning of fire may be restricted to designated occy
hospital operating theatres and certain public assembly buildings).

the visual signal is visible from normally accessible locations throughout'the required
est expected ambient light condition. When installed on the wall, the minimum height sh
the trafficable area.

D.3.1.3 Where more than two visual alarm devices are Simultaneously visible 1
ipants, they shall flash in synchronization (see ISO 7240-23Y.

D.3.1.4 A single fault in one alarm zone shall not afféét'the operation of visual alarmni
br alarm zones.

D.3.2 External indication

7240-23 to indicate a fire alarm condition."The visual indicator shall be located on the
building, be visible from the main appréach to the building, and be as near as practic
gnated entry point.

D.3.2.2 The word “FIRE” shallbe marked on or adjacent to the visual indicator in le
than 25 mm in height on a contrasting background. The lettering shall be upright and cle
bn the visual indicator is installed.

D.3.2.3 The visuakindicator shall be connected to a supervised output on the FDCIE.
1 Fire detectiof control and indicating equipment

1.1 General

FDCIE-shall comply with ISO 7240-2.

pants (e.g.

D.3.1.2 Visual alarm devices shall be installed on the ceiling or wall, in Sufficient numbers such

rea in the
hll be 2,4 m

y building

devices in

D.3.2.1 The FDAS shall operate one.type-B red-coloured visual indicator compllying with

outside of
able to the

ttering not
arly legible

6.1

2 L 2
o LUCAUIUIX

Indicator panels shall be installed in approved locations complying with the following requirements.

a)
b)
‘)
d)

FDCIE shall be installed such that indications of required functions are available to the operator.

Access to the controls and indicators shall not be obstructed.

Operation of the FDAS shall not obstruct the evacuation of the building.

FDCIE shall be located in an area that presents a low risk of damage to the equipment and injury to
personnel in an emergency, with minimum clearance in front of the FDCIE (width and depth) of 1 m

(see Figure 10).
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Dimensions in metres
0,5 0,5

Front of panel

! !
roar - woTrsSpPacT

Figure 10 — Minimum enclosure clearance
e) Requitted controls and indicators shall be not less than 750 mm and not morg(than 1 850 jmm
above floor level.

f) Workgpace for operational personnel shall be arranged so as to minjmize distraction| by
peripheral activities.

g) Ambiept light level in the vicinity of the FDCIE shall be such that yistal indications can be cleprly
seen, dontrols easily operated, and any instructions or legends easily read.

h) The arpa shall be free of ignition sources and stored combustible materials.

i)  Wherd FDCIE shares a common cabinet with FACIE complying with ISO 7240-16, controls shalll be
located such that they can be used by separate individaals, unless the controls are common to Hoth
equipment, as permitted by ISO 7240-16.

6.11.3 Coyering door

6.11.3.1 Where indicators are obscured:by a door, then the door shall be marked in a contrasting
colour to the general colour scheme with the words “FIRE PANEL” or similar in letters not less than
50 mm high. The door shall not be lockable.

6.11.3.2 Where the door reduces the FDCIE sounder sound level below the requirement specified
in ISO 724(-2, means shall be previded to give the required sound level outside the covering door.

6.11.4 Digtributed FDCIE

Distributed FDCIE serving other than the detection zone(s) in which it is installed shall be installed in
an area thdt is freefrom ignition sources and stored combustible materials.

6.11.5 Networked FDCIE

Where parts of FDCIE are installed in separate cabinets and in locations remote to the main indicators
and controls, the following shall apply:

— a single fault in the transmission paths between parts of FDCIE shall not prevent an alarm from
other parts of FDCIE;

NOTE 1 Separate cable paths (e.g. loop wiring configuration) to parts of FDCIE might provide a solution.

— asingle failure of a part of FDCIE installed in a location remote to the main indicators and control
shall not inhibit the correct operation of other parts of FDCIE.

NOTE 2 Compliance with this requirement might prevent the connection of parts of FDCIE in a single spur
configuration.

30 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=6d8ab5fe986d1f4986b242cb1f44c267

ISO 7240-14:2013(E)

6.12 Power supply

6.12.1 Power supply equipment

Power supply equipment for the FDCIE shall comply with the requirements of ISO 7240-4.

6.12.2 Main power source

The power supply equipment shall be energized by a reliable source of supply and shall be connected in
accordance with national electrical wiring requirements. The main power source shall be either

a) |an AC supply from an electricity supply company, or

b) |a source of quality and reliability equivalent to thatin 6.12.2 a).

6.12.3 Standby power source

6.12.3.1 In the event of loss of the main power source, the standby power source standby time
sha]l comply with requirements of local regulations. Where local regulations do not exist, the standby
power source shall power the FDAS for a minimum of 24 h in quiescent’¢ondition, followed Hy a further
perjod in the alarm condition. The alarm condition period shall be\the greater of 30 min ¢r the time
reqpiired to evacuate the premises.

6.12.3.2 Annex A provides example calculations for bdttery capacity, charging currentjand power
soufce. When calculating the capacity of the power supply,;any ancillary loads powered by the power
supply equipment shall be included.

6.12.4 Batteries

Batteries shall be located and installed in “accordance with the manufacturer’s recomnjendations.
Batteries shall be provided with adequate*ventilation and protected against corrosion and the dangers
resfilting from any gases emitted by the-batteries.

6.12.5 Battery cabinets

6.12.5.1 The battery,and cabinet shall be readily accessible for inspection.

6.12.5.2 Battery dabinets shall be accessible by persons having specific responsibility for safety
and who are competentand authorized to operate the FDCIE.

6.12.5.3 Eoruion-sealed batteries, the battery enclosure shall not be mounted abovel the FDCIE
enclosure.

6.12.5.4 The connecting leads to the battery shall be clearly labelled to reduce the pdssibility of

reverse connections to the battery. The battery shall not be tapped for intermediate voltages and all
conpections shall be made using suitable connectors. F

6.13 Fire suppression systems

6.13.1 The alarm output from a fire suppression system shall be indicated as a separate detection zone
on the FDCIE.

6.13.2 Where flow switches or pressure switches, and the like, associated with fire suppression systems
are used to initiate a fire alarm signal at the FDCIE, each shall be indicated as a separate detection zone
on the FDCIE. Wiring to these devices shall be supervised.

NOTE Where the FDCIE does not provide adequate alarm delay facilities, the flow/pressure switches used
might incorporate time delay devices to prevent unwanted alarms due to surges in the water supply.
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6.13.3 Where the FDAS is used to initiate automatic fire protection equipment, and manual control is
required, fire protection control equipment complying with ISO 7240-28 shall be installed to interface
the FDCIE to and control and monitor the activation of, the fire protection equipment.

6.14 Smoke and heat control

6.14.1 General

Where a smoke and heat control system is required in the building, the FDAS shall be connected
and transfer alarm condition signals to initiate operation of the smoke and heat control system [see
[SO 21927 [all parts)|.

NOTE Equipment complying with ISO 7240-28 might be used for the control of smoke and heat control syst¢ms.

6.14.2 Smloke and fire door release control

6.14.2.1 Smoke detectors or CO fire detectors shall be installed on both sides)of a fire contrql or
smoke control door, in line with the centre of the door opening no less than 300.mm and no more than
1,5 m horifontal distance from the opening.

6.14.2.2 Smoke and fire doors held open by door hold-open devices shall close upon an alarm
from the detectors installed on either side of the door.

6.14.2.3 Detectors installed to release fire and smoke control<oors in a corridor on a single lgvel
may be cornected to a common detection zone, together with other detectors in the same corridor.

NOTE Equipment complying with ISO 7240-28 might be usedfor the control of smoke and fire doors.

6.14.2.4 A manual control shall be provided for door hold-open devices. The manual control shall
be located pdjacent to the doors, mounted at a height.hot exceeding 1,6 m from the floor, and visible pnd
accessible with the door(s) in the open position. THe manual control shall be labelled “DOOR RELEASE”
unless it isfintegral with the hold-open device. The lettering height shall be a minimum of 5 mm andfin a
contrasting colour to the manual control housing.

6.14.2.5 Where more than one deor-panel is fitted to one opening, then one switch shall relgase
all door papels.

NOTE IIn some situations, a door, release delay might be required to ensure the safe operation of the doof.

6.15 Rentjote monitoring

6.15.1 Where required®dy the regulatory authority, the FDAS shall be connected to a monitoring seryice
provider using routing equipment complying with ISO 7240-21.

NOTE Remete~monitoring might be required by regulatory authorities for buildings for certain pises
(e.g. hospitqls;sleeping accommodation, chemical manufacturing), of certain construction (e.g. type of builfling

materials)’ rof certainorientation (n g size of fire r‘nmpnrt‘mnnfc, hni]ding anfprinf’ hni]ding hnighf, distande to

adjacent structures).

6.15.2 Routingequipmentshallbe compatible with firealarmand faultwarningreceivingstation equipment.

6.16 Ancillary services

Circuits controlling ancillary devices, such as input/output devices complying with ISO 7240-18, shall be
either electrically isolated, fuse protected, or current-limited to prevent a fault on the transmission path
from ancillary control facilities inhibiting the operation of other FDCIE functions or the transmission of
an alarm signal.
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6.17 Delays to outputs

6.17.1 Outputs from the FDAS may be delayed to provide time to investigate the cause of a fault or
alarm condition.

6.17.2 Actions to be taken in the event of a delay to an output shall be included in the emergency
management plan.

NOTE Designers might consider the following:

— the pattern of evacuation expected in case of fire, and how the pattern will depend on the position of the fire;

— |the expected occupancy of the building, and how occupancy may vary with time or day;
— | how the occupants will be informed or pre-warned of the fire condition;

— |the requirements for indicating the fire location;

— |how the building should be divided into detection zones and alarm zones;

— |in large or interconnected buildings (such as shopping malls), with a hierarehical system or multiple control
stations, the arrangements needed for transfer of control between control'stations;

— |how the fire brigade will be called and the information required upgnyarrival;
— |any special facilities needed for the fire brigade;
— | the special provisions for reducing the effects of unwantedalarms;

— |the changes in the fire alarm response strategy between night and day, or between working and non-
working days;

— |the provision for emergency power supplies;

— | the parts of the FDAS required to remain,éperational for a significant time after the initial detgction of fire
(e.g. alarm devices).

6.18 Transmission paths

6.18.1 Separation from other systems
6.18.1.1 The wiring/of the FDCIE shall be separate from lighting and other power circfits.

6.18.1.2 The-wiring shall be dedicated to the FDAS, except that the wiring may be shared with
systems complying-with other parts of the ISO 7240, provided that the wiring complies with the most
onefrous requifiements of the relevant part of ISO 7240.

6.18.2 ,Supervision of transmission paths

6.18.2.T Transmission paths from the FDAS

The transmission paths between the FDAS and other systems (e.g. fire alarm system, fire suppression
system, smoke and heat control systems) shall be supervised for faults in accordance with ISO 7240-2.

6.18.2.2 Transmission paths within the FDAS

The transmission path between the FDCIE shall be supervised for faults in the transmission paths and
— power supply equipment,

— detectors,

— other initiating devices,
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devices,

— routing equipment, and

— networked equipment forming part of the FDAS installed separately to the FDCIE.

6.18.3 Wi

6.18.3.1

within the

NOTE '

ring type

Wiring conductors shall be stranded and insulated. Wiring shall be such that it provides
or is provided with sufficient mechanical strength to maintain the integrity of the transmission path

expected environment.

'wo core cables used for extra-low voltage with a minimum cross-sectional area of 0,75 mmZ2ifor

conductor might be satisfactory for general installations. Cables having more than two cores used fox'extra

voltage wit
general infg

6.18.3.2

1 a cross-sectional area of not less than 0,4 mm?2 for each conductor might also be satisfactory
rmation.

The maximum voltage drop shall not cause any equipment to be operated at a volf

less than the minimum specified by the equipment manufacturer.

6.18.3.3

Notwithstanding the above requirements, other communicatiémmethods such as opt

fibres are permitted provided that the integrity of the installation is equivalent to the requirement

this part o

ISO 7240 and such circuits are dedicated to the fire protection‘functions of a building.

6.18.4 Marking

6.18.4.1
sheath of a
at interval

For extra-low voltage transmission paths not installed within cable conduit, the o
cable shall be coloured red or have permanent redimarkers of at least 25 mm in width sp4
5 of not more than 2 m along the cable length.

6.18.4.2 The installation of each conductor shall'‘be permanently coloured so that each condu
is readily i¢lentifiable at each termination.

6.18.4.3 Mains wiring for the FDAS shall’lbe connected to a separate isolator (e.g. fuse or cir
breaker) at the electrical switchboard. The.isolator shall be marked “Fire Alarm. Do Not Switch Off]
lettering wlith a minimum height of 5 mm.

6.18.5 Wifring protection

6.18.5.1 Installation wiring shall be installed in conduit or supported on cable trays or caten

cables, suit

6.18.5.2

ably fastened addinsulated from the wiring of other systems.

The feollowing wiring systems, including cables, joints, terminations, and fij

mechanisnps, shall béyrated to withstand fire for 30 min in accordance with IEC 60331-23 for electy

transmissi
requireme
itis install

a)

pbn paths; TEC 60331-25 for optical fibres, or such higher rating as required by nati
htsy/and shall have a mechanical rating protection suitable for the hazard depending on wk
o

bach
low
for

age

ical
s of

Iter
ced

Ctor

cuit

” in

ary

ing
ical
nal
ere

is in the same room and not separated by more than 2 m;

b)
c)

transmission paths between distributed parts of the FDCIE;

the same room and not separated by more than 2 m;

d)

34

transmission paths that traverse any fire compartment to service another fire compartment;

transmission paths that traverse any detection zone to service another detection zone.

transmission paths between the FDCIE and power supply equipment, except where the equipment

transmission paths between the FDAS and the fire alarm system, except where the equipment is in
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6.18.6 Joints and terminations

6.18.6.1
employing fixed terminations rated not less than the cable.

6.18.6.2

ISO 7240-14:2013(E)

Joints and terminations shall be made in a suitably labelled enclosed terminal box

associated fire-isolated duct.

6.18.7 Effect of faults on detection zones

The wiring shall be arranged such that a single short circuit or open circuit in a cable within

Joints and terminations associated with vertical riser cables shall be made within the

a detection

zong shall not affect the normal operation of any other detection zone.

NO1
the
dev

E

This requirement applies to both non-addressable device wiring and addressable‘devic
rase where a single cable is used for more than one detection zone (such as with an FDAS'Gsing
ces), separate cable paths (e.g. loop wiring configuration) and the use of short-circuit isolator

with ISO 7240-17 might be considered.

6.1

The
FD(

6.1

6.19.1 The designer shall prepare the following documeéntation:

a)

B.8 Radio links

design may include the use of radio links (refer to ISO 7240-25).forthe connection of de}
IE.

O Documentation

plans of the building that show the location of

designated entry point(s),

FDCIE,

power supply equipment,

fire alarm system (if installed),

FDAS cabling routes and termination points,
detectors,

visual alarmidevices,

audible-alarm devices,

nranual call points,

other equipment forming part of the FDAS;

e wiring. In
hddressable
5 complying

ices to the

b)

where the FDAS protects more than one building on a site, a plan of the site identifying designated

entry point(s) for each building and a site entry point;

water- and fade-resistant detection zone block plan of the installation, securely mounted adjacent
to the FDCIE and displayed in the correct orientation of the building, showing the following:

the layout of the building in which the FDAS is installed;

the area covered by each detection zone;

the year of original installation and the date of the latest revision to the block plan;

the location of any other FDCIE, including FACIE;

© IS0 2013 - All rights reserved
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— the location of any smoke and heat control panels;
— the location of any fire suppression system controls;
— the location of the electrical switchboard;

d) emergency management plan incorporating
— the type of emergencies considered,

— an evacuation plan for the relevant types of emergency,

— acfions to be taken in the event that there is a delay to an output from the FDAS,
— coptingencies to be taken in the event that it is necessary to change the plan,
— wlho has responsibility for access to the FDAS, including who can
—| switch off parts of the FDAS,
—| undertake routine tests,
—| undertake service, and
—| undertake changes to the FDAS;
e) any aspumptions made and justifications for the design solution;
f) contingency measurestotakeinthe eventthatanevacuationisrequired during system maintenahce;
g) FDAS ¢perating manuals, including equipment documentation, in accordance with ISO 7240-2;
h) list of fomponents and subassemblies;
i) list of ;gomponent compatibility;
j) list of §ervice items;
k) servic¢ requirements;

1) operatjional instructions for the pperation of the FDAS, including actions to take in accordance With
established and well-rehearsed procedures.

Operational instructions;shall be provided in the form best suited to the environment in which they
are used. This may take the form of a bound document, or laminated cards, or both, or some other
means} As far as passible, graphic illustrations should be used. Where text is necessary, it should be
clearly] legible and'in the preferred language(s).

The nymber(of copies of the operational instructions required varies, but as a guide, there shquld
be one|copy for every control position, one copy for every equipment rack location, one copy forjthe
purchaser'sarchive; ome copy fortheinstatter'sarchive, amd ome copy for thedesigmer'sarctive.

6.19.2 A copy of the documentation shall be made available to the building owner or authority
approving the design.

7 Installation

7.1 Responsibility

7.1.1 Installation of the FDAS shall be undertaken by a suitable installer. The installation shall comply
with the design plan and shall also include the following:

a) indication of other works that can also be occurring in the building;
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