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Gate
Valve
Modules
Water flow — Auxiliary
Switches - @ Devices
e
Systems
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Fire Alarm Control Panel

Pull station/fire alarm box

Smoke detector (X = detector type)

Heat detector (X = detector type)

Strobe — ceiling mount (CD = candela rating/setting)

Strobe — wall mount (CD = candela rating/setting)

Combination horn/strobe
(CD = candela rating/setting)

Combination speaker/strobe
(CD= candela rating/setting, n = wattage tap (W))
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G.1 Design certificate

Certificate of design for the fire detection and fire alarm system at:

Address:

1/we being the competent person(s) responsible (as indicated by my/our signatures below) for
the design of the fire detection and fire alarm system, particulars of which are set out below,
CERTIFY that the said design for which I/we have been responsible complies to the best of my/our
knowledge and belief with the recommendations of Section 2 of BS 5839-1:2017 for the system
category described below, except for the variations, if any, stated in this certificate.

Name (in block letters): Position:
Signature: Date:
For and on behalf of:
Address:
Postcode:

The extent of liability of the signatory is limited to the system described below.

System category (see BS 5839-1:2017, Clause 5):
Variations from the recommendations of Section 2 of BS 5839-1:2017 (see BS 5839-1:2017, Clause 7):

Extent of system covered by this certificate:

Brief description of areas protected (notapplicable for Category M, L1 or P1 systems):

Measures incorporated to limit false alarms. Account has been taken of the guidance contained in Section 3 of
BS 5839-1:2017 and, more specifically (tick as appropriate):

[0 Thesystem is manual. Type and siting of manual call points takes account of the guidance contained
in Section 3 of BS 5839-1:2017.

[ The system incorporates automatic fire detectors, and account has been taken of reasonably
for bl of 1 alarms, particularly in the selection and siting of detectors.

[0 Anappropriate analogue system has been specified.

[0 Anappropriate multi-sensor system has been specified.

[ Atime-related system has been specified. Details:

[ Firesignals from automatic fire detectors result initially in a staff alarm, which delays a general alarm/
transmission of signals to an alarm receiving centre (delete as applicable) for .......min.

[ Appropriate guidance has been provided for the user to enable limitation of false alarms.

[ Other measures as follows: ..

Installation and commissioning

It is strongly recommended that installation and commissioning be undertaken in accordance with the
recommendations of Section 4 and Section 5 of BS 5839-1:2017 respectively.

Soak test
[J Inaccordance with the recommendations of 35.2.6 of BS 5839-1:2017, it is recommended that,
following commissioning, a soak period of ..................... should follow. (Enter a period of not less than
one week.)

[ Asthe system incorporates no more than 50 automatic fire detectors, no soak test is necessary to
satisfy the recommendations of BS 5839-1:2017.

Verification

Verification that the system complies with BS 5839-1:2017 should be carried out, on completion, in
accordance with Clause 43 of BS 5839-1:2017:

Yes [ No [] To be decided by the purchaser oruser [ ]

Maintenance

It is strongly recommended that, after completion, the system is maintained in accordance with Section 6 of
BS 5839-1:2017.

User responsibilities

The user should appoint a relevant member of the premises management to supervise all matters pertaining
to the fire detection and fire alarm system in accordance with the recommendations of Section 7 of
BS 5839-1:2017.

www.bhrc.ac.ir QBHRCFIRE
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DESIGN CERTIFICATE

* Designer takes responsibility for
design:

 Signs for conformity to BS 5839-1

« Enters Category — M, L1, P1/M etc.

 Includes Variations as agreed

« Enters on certificate, areas covered for
L5, L4, 13, L2, P2 categories.

« Note; L1 and P1 cover all areas
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Category M systems

Category M systems are manual systems and, therefore, incorporate no automatic fire
detectors

Category L systems

Category L systems are automatic fire detection and fire alarm systems intended for the
protection of life. They are further subdivided into:

a) Category L1: systems installed throughout all areas of the building.

The objective of a Category L1 system is to offer the earliest possible warning of fire, so as
to achieve the longest available time for escape;

b) Category L2: systems installed only in defined parts of the building.

A Category L2 system ought to include the coverage necessary to satisfy the
recommendations of this standard

for a Category L3 system; the objective of a Category L2 system is identical to that of a
Category L3 system, with the additional objective of affording early warning of fire in

specified areas of high fire hazard level and/or high fire risk;

www.bhrc.ac.ir e BHRCFIRE
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c) Category L3: systems designed to give a warning of fire at an early enough stage to
enable all occupants, other than possibly those in the room of fire origin, to escape safely,

before the escape routes are impassable owing to the presence of fire, smoke or toxic
gases;

NOTE To achieve the above objective it is normally necessary to install detectors in rooms
which open onto an escape route

d) Category L4: systems installed within those parts of the escape routes comprising
circulation areas and circulation spaces, such as corridors and stairways.

The objective of a Category L4 system is to enhance the safety of occupants by providing
warning of smoke within escape routes;

NOTE The installation of detectors in additional areas is not precluded, and the system
could then still be regarded as a Category L4 system.

e) Category L5: systems in which the protected area(s) and/or the location of detectors is
designed to satisfy a specific fire safety objective (other than that of a Category L1, L2, L3

or L4 system).

www.bhrc.ac.ir e BHRCFIRE
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Category P systems

Category P systems are automatic fire detection and fire alarm systems intended for the
protection of property. They are further subdivided into:

a) Category P1: systems installed throughout all areas of the building.

The objective of a Category P1 system is to offer the earliest possible warning of fire so as
to minimize the time between ignition and the arrival of firefighters;

b) Category P2: systems installed only in defined parts of the building.

The objective of a Category P2 system is to provide early warning of fire in areas of high
fire hazard level, or areas in which the risk to property or business continuity from fire is

high.

NOTE The defined parts of the building might be as few as one or more rooms, or as
extensive as, for example, complete floors of the building.
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EXCEPTIONS for L1 and P1
““areas of low fire risk™

Multi-cubicle toilet STAIRWAY LOBBY
®? /I . Escape lgute 4\: -
bl Escape /i .
7| f route -t
TOILET LOBBY ng%le |
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Exceptions for L1 and P1

For category L1 and P1, for areas regarded as low fire risk, the following rooms or areas
need not be protected:

toilets, shower rooms and bathrooms;
stairway lobbies and toilet lobbies;
small cupboards (typically, less than 1 sq m);

- some shallow voids (less than 800 mm in depth). Note. These exceptions also would
also apply to lower Categories (e.g. L2, L3, P2), where relevant.

For example, a single cubicle WC would be considered to be low risk and AFD would not
normally be required for L1, L2, L3 and P1.

NOTES

In some public buildings, such as hospitals and shopping centers, public toilets might be a
significant fire risk, owing to the potential for arson. A risk assessment should be done in
this case, and AFD considered.

A stopped riser in which there is a fire resisting floor and ceiling at each level may be
treated as a cupboard and if less than 1 sq m in area would not normally need AFD.
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VARIATIONS from BS 5839-1

« Variations were previously deviations

« Variations are not an excuse for ignoring any
non-compliances to BS 5839-1:2002

« Most jobs will not need variations

 Variations should apply to intentional and appropriate
aspects, following a risk assessment

 Variations to be agreed amongst interested parties -
owner/user/client/insurer/fire authority

» Features found by installer not known to designer
should be documented for action / agreement

¢ “Variation to contract” requiring more work
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CLASSIFICATION OF FIRES IN DEPENDING ON THE TYPE OF MATERIAL

Symbol of the
fire subclass

Symbol of the fire class| Characteristics of the fire class Characteristics of the fire subclass

Al Combustion of solids is accompanied by smoldering
A Combustion of solids (for example, w-:?ocl.. paper,‘ straw. coal,.textlle)
Combustion of solids 1sn’t accompanied by
A2 RS .
smoldering (for example, plastics)
Combustion of liquids, insoluble in water (for
Bl example, gasoline, ethers and esters, petrol), and
B Combustion of liquids liquefied solids (for example, paraffin)
Combustion of liquids, soluble in water (for
B2 ¥
example, alcohol, methanol, glycerin)
C Gas Combustion (for example, o o
household gas. hydrogen, propane)
DI Combustion of soft metals, except for the alkaline (for
example, aluminum, magnesium and their alloys)
D Combustion of metals D2 Combustion of alkaline metals and other similar
(for example, sodium, potassium)
D3 Combustion of metallic connections (for example,

metalloorganic connections., hydrides of metals)
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Test fire 1: cellulose open fire (wood)

Test fire 3: glowing smoldering fire (cotton)

Test fire 5: liquid fire (n-heptane)

QUALITATIVE CHARACTERISTICS OF TEST FIRES

Symbol of - QUE}“taﬁVE characteristics l::fthe test fire
test fire urning type Intensity t_:rf:a Ascending Smoke
thermal emission stream
TF-1 Open combustion of wood high high yes
TF-2 Pyrolysis smoldering of wood very low low yes
TF-3 Smoldering with a glow of cotton very low very low yes
TF-4 Combustion of plastics high high yes
Combustion of flammable . .

TF-5 liquid with smoke allocation high high yes
TF-6 Combustion of flammable liquid high high no
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Detector type

Application

Not suitable for

lonisation smoke detector

General purpose smoke detector — better

for fast flaming fires

Areas subject to smoke, steam, dust or
dirt during normal use

Optical smoke detector

General purpose smoke detector — better

for smouldering fires

Areas subject to smoke, steam, dust or
dirt during normal use

Photo-thermal multi-criteria detector

General purpose detector — good for
smouldering and fast flaming fires

Areas subject to smoke, steam, dust or
dirt during normal use

Optical beam smoke detector

Large and high rooms

Areas subject to smoke, steam, dust or
dirt during normal use

Rate of rise heat detector

Areas subject to smoke, steam, dust or
dirt during normal use

Areas subject to rapid changes of
temperature or temperatures over 43°(

Fixed temperature detector (58°C)

Areas subject to smoke, steam, dust or
dirt and rapid changes of temperature
during normal use

Areas subject to temperatures over 43¢

High temperature fixed detector (78°C)

Areas subject to smoke, steam, dust or
dirt and temperatures over 43°C during
normal use

Areas subject to temperatures over 65°
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ZONES - Introduction

« Zones
— Small enough for a fire to be quickly located
— Speeds up identification at a glance
« Detection zones, clause 13
— All detection zones
— MCP zones — zones less critical for a Category M
— Non-addressable zones - “conventional”
— Addressable zones

« Alarm zones, clause 14
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ALL DETECTION ZONES (2) |

6%
o \o X\o

otal ﬂaor area 30()sq m
or less = all one zone

3 storeys = 3 zones |
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_ ALL DETECTION ZONES (b)

* Voids may be in the same zone as a room if
all part of the same fire compartment

All one fire
compartment

Single zone acceptable

Floor
void
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ALL DETECTION
ZONES (¢)

* The roof void need not be a separate zone
if same fire compartment as floor below

v

than 300sq m building
be divided into 4 zomes
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MCP ZONES - LANDINGS

MCP at each storey exit
and final exit

MCPs may be in the
accommodation area or on
the stairway landing

Preferably site MCPs in
the accommodation area

MCP should indicate at'the For a phased evacuation
cie, in the accommodation MCPs should NOT be in the

zone - Not in stairway zone stairway but in the
. /'J accommodation area and
o« MCP at final exit to open should NOT initiate a full

air - on stairway zone Evacuation alarm
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MCP ZONES - AREAS

- i N
¢ mim
2000sq ax Z1| 22 | z3| 24 | Z5 | 26
floor area,
: Separate MCP zones
« Except single 2000sq m max.
open plan area |
(e.g. warehouse), " il
I0,000Sq m max OPEN PLAN AREA
fl All one MCP zone
OO0r arca 10,000sq m max
200 vl
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NON-ADDRESSABLE DETECTION ZONES (a)

« 2000sq m
maximum
floor area

 60m max OON T~ Clear view,
search Awawawawaw no search
distance | " 60m Lt | L distance
from entry 111
into zone (®

Using remote indicators,
as shown, may permit a
2000sq m zone, whilst
still keeping within the
60m search distance.

*less 20m with remote nds.
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NON-ADDRESSABLE
DETECTION ZONES (b

« Commentary: Voids - remote indicators are ‘desirable’

Reglote ind. Ceiling

STAFF
ONLY

locked

VL b T Emm A
= T Lt L A 22 i) e
- St S p
F Looisisiss: ; SR S S LA e
OOI sl T T A A LB T T T AN A e T T T
o1 oo LA A P e L L L e e LR 2 e T
p b i Sl < . o mire i
P i et e . A A e - i R
T AT

void
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ADDRESSABLE
 DETECTION ZONES (2)

 Permanent indication of
zone, to locate fire,
- plus text

e ZOOOSq m max floor area - TEXT DISPLAY
« RELAXATION - no 60m pilie Ilhiod 5 - Dol g
search distance if: S

— First detector shows, with
no manual intervention;
AND

— Display is explicit to
fire-fighters
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ADDRESSABLE
DETECTION ZONES (b)

« Commentary: Voids - Remote indicator(s) “might not
be necessary” if text description is clearly indicated

s

FLOOR VOID
FLOOR voID Y
FLOOR VOID

FLOOR VOID COMPUTER ROOM
FLOOR VOID TELECOM ROOM
FLOOR VOID DATA PROCESSING ROOM
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VERTICAL ZONES

* Separate zonesfor | %0 g '\ Z7'jnstopped riser

lift wells, flue-like
structures:

¥

— dumb waiter

—hoist

— unstopped riser
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ZONES
(General)

If any floor area is greater than 2000sq m it should be
subdivided into separate zones of less than 2000sq m
each. This subdivision may or may not be achieved by
following a physical barrier

Z12
Z10
Z3
Z6
74
Z2

8 mﬁ'wciﬂd be the minim

If each storey were more than 2000sq m,
14 zones would be the minimum
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| N R I Total area of this fire compartment
TEG TY 34 ZONE 28m x 62m = 1736sq m
non - addres Sable Compliance with the “search distance”
[60m maximum] requirement will
ZONE | ZONE create four separate zones each of
1 2 zo%iE Z%NE 14m x 31m =434 sq m
; Ty
an Lé-hh*— Wen ol m SUL L
In ZEr—s |\ N Semme
1

J
"o~ ZONEl &N oZONE4 o
T i
]
T

¢ /
=
S
4

<} 4ol AN :
MR | e o ZONE 3 _f_
+"'"'rI 4 I\"'i Be 14‘ DETECTORS REMOVED TO
ALK 4 s N N|  Smx2 | SHOW“SEARCH DISTANCE"
™ e %~ ZONE2 Al 95m i5m 3 B\ 14m
< 3 7:{-‘- 3lm >
Search Distance = 10m + 12m + 12m +9.5m + 10m + 6,5m = 60m
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INTEGRITY v ZONE
Addressable

LOOP

Total area of fire compartment
28m x 62m = 1736sq m
Therefore the whole area could
be one detection zone and could
be one fault/integrity area
i.e. protected by 2 isolators

4
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ALARM ZONES (a)
= Simple mode: all fire alarm devices operate in
unison, then no alarm zones necessary

¢ Complex building with:

— Staff alarms (staff trained to take emergency action);
or

— Phased evacuation (e.g. stairs not wide enough);
or

— Staged alarm (e.g. alert signal then full evacuation);
- THEN, alarm zones necessary

* Alarm zones may avoid unnecessary total
evacuation if false alarm occurs
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ALARM ZONES (b)]s

« Alarm zone boundaries
to be fire compartments
where possible

| « No overlap of signals
< Same signal throughout

for evacuation
¢ May include more than
one detection zone
¢ Detection zones ma ’ '
R hy pl\‘_;mth:idz,each up to |
not include more than alarm zones could be up to
one alarm zone - 6000sqm
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COMMUNICATIONS WITH
THE FIRE SERVICE

« Designer to ascertain if automatic comms. required

e For Category P Auto Communications recommended
unless continuously occupied

« BS 5979 for ARC
+ Transmitter to ARC - standby as cie (€.g.24hr)
e AFD in room for Auto Communications CI

 Auto communication cables routed through:
Monitored

— Areas of low fire risk; OR wiring CIE

— Areas protected by AFD or extinguishing; OR to Tx
— Using fire resistant Outside, ARC line need not be AFD
cables monitored or fire resistant | .ransmitter
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"~ ALARMS () i WS or

< Sound pressure measured in dBA

 Large qty of low power alarms,
not small gty high power

« 65dBA (or more) generally; or
¢ 5dBA above ambient noise if it
persists for more than 30 seconds —.W
(disregarding running tap etc) _ | v
< 75dBA to awake at bedhead -
¢ 120dBA max

* 500 TO 1000HzZ
¢ 20 to 30dBA loss at doors

B R e e

\J30dBA
\J20dBA
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ALARMS (b) |

 65dBA is the g::neral

recommendation for areas more 1:“0:.' ?
than 60sq m [and corridors] ssgom ot
« 2 or 3dBA is not noticeable to the 65dBA
human ear CORE
« May be relaxed to 60dBA: ARE
— stairways, rooms up 60sq m, | A,
points of limited extent
— [no relaxation for corridors] IG(?SORE
 Similar sounds, i i
i.e. not mixing bells/sounders BORDER
* No relaxation for 75dBA near L
bedhead [75dBA unlikely to apply in
patient bedrooms for hospital etc.] ROOM

www.bhrc.ac.ir e BHRCFIRE



Jlio diges &il,) g o2 luid Ol g0 Lol 31

VISUAL ALARMS
+ Visual alarms if ambient noise i iﬂf-h-’-g-k;ell“lgz
more than 90dBA, or ear { May ot gy |
protection 1s worn : be “readily visible :
« Visual alarms supplementary to ! :

65dBA (or more) audible alarms
« Light should be RED or WHITE

* Different from other visual
indicators (e.g. fork lift truck)

* Readily visible (5m height
unlikely to be readily visible) i

: minimum

* 30 to 100 flashes per minute height

* Attracts attention, but not glare,
minimum 2.1m height.

3m
high
readily
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SOUND PRESSURES, dBA

Bedrooms, 75dBA

rooms, 60dBA

general quiet offices,
greater than 60sq m area,
65dBA

E Press shop, g‘f‘ Machine shop,
4 95dBA noise, 7 78dBA noise,
I 65dBA + VISUAL 83dBA

External audio/visual for Category P Limited area 60dBA min
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BACKGROUND MUSIC

ENTERTAINMENT OR RETAIL MUSIC: |
If background music is more than 80dBA

THEN when the fire alarm operates, the music
should be automatically muted

If background music 60 to S0dBA

« THEN the sound pressure should be 5dBA
above background level

IR o TSN e O SRS O
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| EXTERNAL ALARM DEVICES

* External alarm devices may be required to
direct the fire services

* Consultation with the fire service for:-
— Buildings with multiple entrances

I — Large sites
» Sounders and/or visual alarms
* Clearly marked “FIRE ALARM?”

* Auto silence in 30 minutes
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PHASED EVACUATION & STAGED ALARMS

* Consult fire authorities/RP for evacuation plan
~NOT usually designers responsibility

* Phased Evacuation - example .
—Stair widths insufficient for full evac.

—orderly evacuation, E17
—no general evacuate control Py E1-
e Staged alarm b b

—Evacuation in threatened areas [near fire] ST
— Alert signal in areas remote from fire AR
~MCP override
- Staff alarm, e
- or investigation time (up to?) 6 minutes L
—Phased and staged alarm could be combined,
possibly using a Voice alarm system to BS5839-8
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BS 5839 part 8: the basic recommendation for voice alarm signals as recommended in BS
5839-8 is as follows

a. Attention-drawing signal for 2s to 10s [this is similar to an alarm signal to BS 5839-1
65dBA or 5dBA above any background noise persisting longer than 30s]

b. Brief silence lasting Is to 2s
c. Voice message, according to the fire or alert or other situation
d. Silence lasting 2s to 5s

Tone for Attention-drawing signal

No tone is recommended for the attention-drawing signal [ e.g. it might be a continuous
tone or a warble tone]. However, BS 5839-8 recommends consultation in the clause on
“‘Exchange of information".

Typical Evacuate Message “Attention please. Attention please.
Fire has been reported in the building.

Please leave the building immediately, by the nearest exit.

Do not use a lift".
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Intelligibility of voice message

BS 5839-8 recommends that in many cases a subjective assessment of intelligibility would
be agreed, but in large and complex areas [e.g. with a strong/long echo], special
calculations and-or tests to the Speech Transmission Index may be agreed (BS 5839-8
recommends that for STI, reference should be made to BS 60268-16).

Note. This slide is only intended to provide a very short introduction to one clause of BS
5839-8. It is not a substitute for fully studying the whole Standard. For further information,
please refer to the current version of BS 5839-8.
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dBA for VOICE ALARM SYSTEMS

Normal 5 = : 7 R
condition ire condition, alarms activate

Attention-

i:irawing signal

et

- BS5839 part8

 Attention-drawing signal lasting 2 to 10s, 65dBA or 5dBA
above any background noise persisting longer than 30s

 Brief silence [1 - 2 seconds]

« Voice message; followed by a

« Longer silence [ 2 - 5 seconds]
* Then repeat the cycle
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SOUND PRESSURE THEORY, dBA

* Sounder output usually published as
— xx dBA at y m (sometimes up to +/-3dBA tolerance)
« dB is a log scale, double the distance subtract 6dB
—1f dB at Im = 100 then dB at 2m = 94, at 4m = 88

» Two sounders together, equal power, add 3dB
— e.g. two 85 dB together will provide 88dB total
* “A” is the Audible weighting as heard by the

| human ear, 20Hz to 20,000Hz. Most (useful)
sound 18 in the range 100Hz to 3150Hz
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|-TYPICAL SOUNDER dBA / distance

TYPICAL SOUNDER rated at
100dBA at1m
100 -
5 9
O
80

a2 JL4 s 55 GTRE T8 1910
DISTANCE metres
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REDUCTION IN dBA

REDUCTION IN SOUND
Based on sounder rated at 1m

0 -
3 10
©
"20 F g Ty SR
A2 3d b a8 T .8 8 10

DISTANCE metres
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SOUND PRESSURE o
SOUN.
SOUNDER S RATED AT 3m
RATED AT 1m distance | dBA
distance | dBA Im 0
1m 0 im -2.4
2m | -6.0 Rated at 1m sm__| 44
3m -9.5 6m -6.0
4m -12.0 _ 7m -7.3
5m -13.9 8m -8.5
6m_ |-155 Example 1. 9m 9.5
im -16.9 A sounder rated is at 90dBA at 1m. 10m | -104
8m_ |[-18.0 What sound does it achieve at 7m? m | -112
9m_|-19.0 Look up Imrated table at 7m 2m | -12.0
el e PR
12m_|-21.5 90— 17="73dBA I5m | -13.9
13 m -22.2 16m -14.5
14 m -22.9 17m -15.0
15 m -23.5 18m -15.5
16m |-24.0 19m | -160
17m |-24.6 Rated at 3m T ER
18 m -25.1 # 25m -18.4
U e b
25m |-27.9 A sounder rated is at 115dBA at 3m. 402 _22:4
30m |-205 What sound does it achieve at 12m? TR
35m |-30.8 Look up 3m rated table at 12m, som | 260
40m [-32.0 -12dBA 80m | -285
50m_|-33.9 115—-12=103dBA 100m | -30.4
60m [-35.5 150m | -33.9
80 m -38.0 200m | -36.4
100 m |-40.0 250m -38.4
300m | -40.0
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dBA reduction with increasing distance, for sounder rated at 1m.

e — |

T 1

‘ e ] R E— R ]

-10 1
' - %

T

sound level dBA.

0'; 4«5 510 20 30 40 50 60 70 80 90 100
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SOUNDER figures, rooms

 Establish sounder dBA rating at 1m, inc. tolerance

« Subtract dBA according to distance from sounder

Distance(m)| 1|2 3 [ 4 | 5| 6 | 8 (10| 15| 20
dBA 0|-6/-10|-12|-14|-16|-18|-20 | -24 | -26
APPROX FIGURES

« Rating 98dBA at 1m +/-3dBA manf. tolerance

« Subtract 3dBA for a safety margin
¢ e.g. 4m from a 98dBA rated sounder:

98 - 3(manf) - 12 - 3(safety) = 80dBA
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Method of calculation

Find the farthest distance occupants of the room are likely to be away from the sounder.
Measure from the sounder to the person in the farthest position. If there are no seats,
measure from the sounder to the ear at about 1.5m above floor level. If seats are provided

measure from the sounder to the ear at about 1m above floor level. For sleeping risk
measure from the sounder to the bedhead.

In the example the sounder is rated at 98dBA +/-3dBA manufacturing tolerance.
Subtract 3 dB A for the manufacturing tolerance.
The distance is 4m from sounder to “ear” look up reduction in table: subtract 12dBA.

To allow for tolerances subtract 3 dB A for a safety margin.
Resultant sound at the “ear” = 98 -3 -12 -3 = 80dBA.

To work back from a given ambient noise, e.g. 70dBA:
add the 5dBA necessary to be above 70 = 75dBA, add any tolerance,

e.g. +/- 2 dB A = 77dBA add safety margin of 3 dB A, 77 + 3 = 80dBA, establish distance,
e.g. 4m, equivalent to -12dBA Therefore sounder requirement = 80 + 12 = 92dBA
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Reduction in dbA examples

Sounder

Distance

Manufacturer’s

Safety

dbA @ Im sof:g:.e r tolerance | margin [E::L::t‘:]
85dbA | 2 metres 3dbA 3dbA | 85-6-3-3=73
95dbA | 8 metres 2 dbA 3 dbA | 95-18-2-3=72

105dbA | 12 metres 3dbA 3 dbA 105-22f3-3=77

20 metres 3dbA 3 dbA | 120-26-3-3=88

120dbA

www.bhrc.ac.ir e BHRCFIRE
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SOUND MEASUREMENTS

P Instruments to BS EN 60651, slow response,

“A” weighting [ “A” weighting is the A in dBA]
e For best results : [

~ point microphone towards sound source a e

~ do not obstruct the sounder R (G

~ hold meter well away from body SN —

— position so you are to one side of an \-*-/
imaginary line from meter to sounder M

— keep still and quiet ‘

¢« No simple method for checking frequency
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BS 5839-1 NOTE An instrument complying with BS EN 60651, set to slow response and A

weighting, is suitable for measuring the sound pressure level of the alarm signal.

*BS 5839-1 recommends sound level meters to BS EN 60651, but this standard has been
replaced by BS EN 61672.

Previously Sound level meter standard BS 5969 type 2 was recommended.

So for existing meters, any of the various meter standards would be acceptable, but for

new meters, it would be advisable to specify the latest standard.
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ADDING SOUNDS | Example 1.
Difference Add to | To add equal sounds add 3dBA,
between the higher | €.8. 70 added to 70 = 73dBA
Two levels level
0 30 | Example2.
1 25 To add unequal sounds, use table.
Add 70dBA to 65dBA, difference 70 - 65 =15
2 f; Add to higher level: 1.2, result 70 + 1.2 = 71dBA
4 1.4 | Example 3.
5 1.2 | To add 3 unequal sounds, use table
6 1.0 Add 67, 70 and 73dBA, difference 67 - 70=3
X 0.8 | Add to higher level: 1.8, 70 + 1.8 = 71.8dBA
8 05 now add 71.8 to 73, difference 71.8 - 73 =2
More than 8 0 Add to higher level: 2.1, result 73 + 2.1 = 75dBA
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_E—UMMATION of multiple sounders

 For two sounders adding at a point:
— do not add the dBA
— if the sound levels from each are equal - add 3dBA

— if unequal use table e.g. 70dBA+65dBA
diff. =35,
look-up: 1.2dBA
result 70+1.2=71.2dBA |
— SIMPLIFIED METHOD : |

— If the two dBA sound pressures are within about 1dBA, add
3dBA to the higher level (e.g. 67 + 68 = 71dBA)

— If the two dBA levels differ by 2dBA or more, just take the
higher level (77 + 80 = 80dBA)
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SOUNDERS AT ENDS OF
CORRIDORS

ZIdBA + 71dBA
o |
9m  74dBA Eq
95dBA+/- 2dBA 18m long 95dBA+/- 2dBA
At 9m, dBA loss = 19dBA

Sound at centre from one sounder = 95 - 19 = 76dBA
Allow for tolerance and safety factor =76 -2 -3 =71dBA
Add sound from other sounder 71 + 71 = 74dBA

65dBA is the recommendation, so this would be acceptable.
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| SOUNDERS PART WAY ALONG
CORRIDORS

Recommended sound pressure is 65dBA at centre and at ends of corridor

Sm o Sm
e Tm  gsdBA 7m g

=

85dBA+/- 3dBA 24m long 85dBA+/- 3dBA

The sounders can be regarded as 85dBA - 3[tolerance] - 3[safety] = 79dBA
Subtract the 65dBA recommended from the sounder power: 79 - 65 = 14dBA

Look up 14dBA in the table on sheet 9, gives a distance of Sm.
Sounders can be located up to Sm from the ends.

Now, check the dBA at the centre of the corridor [7m from each sounder].

The dBA at 7Tm = 17dBA. Subtract from the 79dBA. Add 3dBA for 2 sounds:
79 - 17 + 3dBA [for two equal sounds] = 65dBA

This example just achieves the recommended 65dBA
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SOUND CALCULATIONS
open area - cluiet

“_,J__..-l____.l. —}—I—
=t B

1m
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SOUND CALCULATIONS

open area - 85dBA ambient noise
| | | |

| -
K 20m
AT a .
: o { 5 | { b G A laltﬂgf;\
9dBA |
& 100dBA | 130dBA
,._‘ ‘k\ ‘ﬁ 1 -22m
| t— dBAl | N
pad el |
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| EXAMPLE dBA Calculations |

NORTH WALL
< 25m >
1 4
100dBA Backgmund 1""‘“’4
‘noise 70dBA
WEST @9 9 25m EAST
WALL |° : WALL
l R T
it Pt office e Assume all
4 v sounders are
SOUTH WALL 100dbA
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| WEST WALL
CALCULATION |.......... NORTH WALL
- 25m >

100dBA t  FimAmom

are i

WEST oo L™ EAST
" ¥ 25M waLL

100dBA 100dBA
office

Assume all
sounders are
100dbA

™o " SOUTHWALL

LTI
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NORTH WALL
25m >

A

F 3
— “ 100dBA
5 R
=100-23-6
/ § :,.‘714.35'-,.. -:-:'i_jf..,. ] \

WEST 25y EAST
WALL ® WALL %,
100dBA v 100dBA

_ [\ office
b R ;
.... -3‘ ' O:
SOUTH WALL
."e. o‘.. '..i ’...
.'o o" o .-"
."o,_ .-‘.. ...’o “...
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NORTH WALL
25m

- Sound pressure from
~ greensounders
_ =70+70=73dBA
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EXAMPLE dBA calculations:
sumn_lgrising sound pressures

Background noise = 70dBA
Sound pressure required = 70 + 5 = 75 dBA

WEST & EAST walls = 79dbA v*
SOUTH & NORTH walls = 74dbA X

CENTRE = 76dbA v’
sounders rated at 101dBA would be sufficient

In reality,

| sounders would be increased to 105dbA l
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T T sounder
ldBA CALCULATIONS - through a door 105-dBA

e Calculate the dBA just outside the door, e.g. :- 7m
— a 105dBA sounder 7m away = 105 -17[for 7m] = 88dBA
— Then allow for the tolerance & safety factor:

88dBA -6dBA [for tolerance and safety] = 82dBA 20dBA.
» Subtract the attenuation for the door door
— 20dBA for a standard door, 30dBA for a fire door Sm

e Now, consider the available sound just inside the door
— e.g. 82dBA -20dBA [std door] = 62dBA

* Calculate the sound pressure for the distance
from the door in the room, e.g. Sm
— Sound pressure = 62 -14dBA[for Sm] = 48dBA
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EXAMPLE

If the total distance had still been 12m from sounder to farthest point in the room, but the
distance from the sounder to the door had been Im and the distance in the room 1 Im, the

calculation would be:

105dBA -0dBA, just outside the door

[there is no loss at the 1m, because the sounder is rated at 1m]
-6dBA[for tolerance and safety]

-20dBA[for a std door]

-21dBA [for 11m in the room]

= 105 -6 -20 -21 = 58dBA|this would also be insufficient].
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NOTE

It would NOT be correct to simply add all the distances, making 12m in this example, then

allow for the attenuation of the door and then for the tolerance and safety :
105dBA

-22dBA[for the total distance 7m+5m=12m]

-6dBA[for tolerance and safety]

-20dBA[for a std door]

= 57dBA which is NOT correct, by an error of 9dBA, the correct answer being the 48dBA

as shown on the slide.
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This incorrect method does not take into account the distances each being different. If the
sounder had been Im from the door and the distance in the room 11m, the total distance

would still have been 12m [1m+11m=12m] and this incorrect calculation would have given
the same [wrong] answer. The correct calculation and answer for these distance is shown

In example 2 above.
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—o4BA
2 Goo T TBA ROOM SOUNDERS

to sounder .
3m from g
. THE Rooms without sounders are
A bedhead unlikely to achieve the
65dBA and 75dBA is
Target 75dBA even more difficult
at bedhead g
Calculation: 95dBA
75dBA is recommended at the bedhead AR
Look up the 3m distance from bedhead to 6 5 2m from
door = 10dBA * sounder to
Sound pressure just inside door = 85dBA * b iad
Door sound loss = 30dBA o ca
Sound pressure j ide door = 115dBA culation: |
g ipiing ey oL LB 75dBA is recommended at the bedhead
Look up the 2m distance from bedhead to
sounder = 6dBA jer = 6dBA

Allow for 3dBA safety + 3dBA tolerance, | Ajlow for 3dBA safety + 3dBA tolerance,

Sounder =ﬁdBA . | Sounder = SvlﬁA [or more]
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SOUND INSUFFICIENT

» if measurements show insufficient sound, consider:
« voltage drop in the supply wiring

» sounder needs to be adjusted

 sounder tone selection is incorrect

» wrong type of sounder has been fitted

» the sounder(s) fitted the wrong position

|+ the sound meter may need re-calibration

« the sound meter was used on the wrong scale

« IDENTIFY THE CAUSE;

TAKE ACTION AS NECESSARY

N S
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MANUAL CALL
___POINTS

|+ BS EN 54-11, single action, shall be RED

- Breaking, or displacing, frangible element
operates switch

« All the call points should be similar
— do not mix hammer and thumb push types

» Use plastic element (not glass) in food prep areas
if requested (consultation)

* If necessary, use drip proof, hazardous area types,
waterproof, or fit a hinged cover [var. for cover]

« Some shops may not have public call points [var.]
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’ I SITING mér;ual call points (a)

T T Stairway L
/ 45m P H :
i s’ :
i :
| e -
.l :
I i P4 E - - ..
: e o g‘_ |_Travel
’ TR : | distance
T up to 45m

Hazardous e.g.
Paint booth,
Kitchen

Where someone with
limited mobility would
be first to a MCP

e.g. a2 wheelchair user
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SITING manual call points (b)

@ Up t0 90N e

F

Escape route

L

1.4m plus or minus 0.3m.
DDA: 1.1m for wheelchair Stairs
| users & HTM patient areas

— —
—Roller— Roller—
—shutter— hutter—
—door—] |—door—
Lomm At all exits, inc tlhose without
Final exi.t to }l l»/projection P
open air

signs, e.g. MCP between two
roller shutter doors
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MCP Accessibility & Visibility

MCPs should be visible and accessible. If installed at the nearest
available point of recommended 1.4m height they may be too far
away for easy access. Siting them-accessibly but at 1 m height
could an acceptable variation.
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MANUAL CALL POINTS - Summary

Operation — evacuate signal, 3s max delay in local alarm
zone [possibly up to 10 seconds as a variation]

 Located at all storey and final exits

- Phased Evacuation (cause and effect) - MCP operation
should not activate a full evacuation

« MCPs, NOT on stairways for phased evacuation

 45m actual travel distance to find MCP, 30m straight line.
Reduced to 25m actual, 16m straight line for high risks.

¢ 1.4m mounting height (+/-300mm)
« Variation if less than 1.1m mounting height
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10

POINT DETECTOR OVERVIEW

cool air layer — detectors must be at least 25mm below ceiling l

S500mm minimum
due to dead area of
compressed air

Smoke detector no more than
7.5 metres from source and no
more than 600mm down from
the ceiling. Because smoke
although now cooling is still
detectable as smoke.

Heat detector no more than 5.3
metres from source and no
more than 150mm down from
ceiling. Because, although still
smoke, it may now be too cool
to detect as a heat source.

Sl il Tt

Maximum height

14° included angle

R
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--i

A —
Smoke

_ detectors
125) %
m i 10.5m
i SIDE
§ VIEW
! h 4
Up
to
@
T
g PLAN
VIEW
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MAXIMUM DETECTOR
MOUNTING H *IGHTS
ReSbiiﬂsé'-__ Category L [or P 5 mins or less |
[Max height|more than Smins]| Category P only |
| Detector |General| 10% of | General | 10% of |,
; type area areca arca arca
| HeatRoR | 9m | 10.5m | 13.5m | 15m
| Heat fixed | 7.5m | 10.5m| 12m | 15m

[Smoke / CO

i St 10.5m | 12.5m| 15m | 18m

| %P“"al 25m | 25m | 40m | 40m
cam

. ASD,

ji i 105m | 12.5m| 15m | 18m

=T ARD,

|_enhanced I2m | 1dm | 17m | 24m

, ASD,

veryhlgh 15m | 18m | 2Im | 26m
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SMOKE DETECTOR: spacing

OPEN AREA, square T
A, square array detectors on centre line

area
10.6 x 10.6
=112sqm
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SMOKE DETECTORS: Spacing table

SPACING [in metres] FOR SMOKE DETECTORS
WHEN SITED ON THE CENTRE LINE IN
ESCAPE ROUTES AND CORRIDORS
width of radius of to wall between
area (m) detection : |° .| |.

Ak 7.50 750 | 15.00
3.00 7.50 .35 14.70
4.00 7.50 2.23 14.46
5.00 7.50 707 14.14
6.00 7.50 6.87 13.75
7.00 7.50 6.63 13.27
7.50 7.50 6.50 12.99
8.00 7.50 6.34 12.69
9.00 7.50 6.00 12.00
10.00 7.50 5.59 11.18
10.60 7.50 5.30 10.60
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HEAT DETECTOR: spacing

CORRIDOR 5m WIDE
OPEN AREA, square array detectors on centre line

Up to 2m wide corridor
for property protection [only]

1 1
5.3m | 10.6m ! '5.3m
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| HEAT DETECTORS: Spacing table |

SPACING [in metres] FOR HEAT DETECTORS
WHEN SITED ON THE CENTRE LINE IN
CORRIDORS [not escapes routes]

P o radius of | g to wa& Obetween.

area (m) | detection e Bl ' B
bP®. | 530 | issol b oen
3.00 5.30 5.08 10.17
4.00 5.30 4.91 9.82
5.00 530 4.67 9.35
6.00 5.30 4.37 8.74
7.00 5.30 3.98 7.96
7.50 5.30 875 7.50
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TYPICAL AREAS )

shuares 1L
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33 el ':-,-‘_l.::-: N e l.-=-'
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Smoke detectors arranged in a square array i
C/Line
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| DETECTORS: pitched roofs

“pear” = 600mm for smoke detectors
* Increased coverage or = 150mm heat detectors
[for detector(s) “near” apex]
of 1% for every 1deg of roof
pitch to max 25%

o If the roof rise is less than

{80 S heat ond 606 :
for smoke detectors, it can be 7.5m | f 7.5m+25%

regarded as flat. radius = 9.4m radius
« Example for 25° roof with
smoke detectors:
Radius = 7.5+25% = 9.4.m X
e Start at the apex and work
down.
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|DETECTORS: near minor obstructions l

e ]Ifless than 250mm deep,
AND less than 10% of the
ceiling height, detectors to be
no nearer than 2 x the depth
of the obstruction.

— Example: luminaire

« If more than 250mm deep,
detectors to be no nearer than

500mm
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@TECTORS near major obstructions l

* If an obstruction is:

— deeper than 10% of

ceiling height, treat as a
wall. A detector will be

required on both sides ; :
— less than 10% a detector on ; Ceilin
one side may be sufficient : heigh
8m .
Paper thin wall at
centre line of beam,
8m if more than 10%
§
a) Beam more b) Beam less floor
than 10% than 10%
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Examples:

a. 3m high room 8m x 8m, beam 350mm deep - treat beam as a wall, two smoke
detectors required.

b. 3m high room 8m x 8m, beam 140mm deep, one smoke detector will be sufficient to
one side of the beam, but at least 2 x 140mm from the beam (see a previous slide). To
check the distance from the wall, look up the spacing to wall in previous slide titled
“‘SMOKE DETECTORS: Spacing table.” This gives, for the 8m wide room, 6.34m for this
example, meaning that the detector could be mounted up to 6.34m from one wall, but no

closer to the beam than 280mm. One detector would therefore be sufficient for the room in
this example.

This highlights a problem with working from plans. Often the drawing does not show
features such as a beam across a room, so to be sure that the design takes into account
all features. A site visit is advisable. Alternatively, the agreed specification for bid purposes
should state a form of words such as: “according to the detail shown on the drawing
supplied”.
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DETECTORS: partitions and walls

500mm
¥4 minimum if = wall n
ceiling 4 ceiling
h-—’
;egg 5 e S
s e B o minmum minimum

clear spac from wall

wall

| floor
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BS 5839-1, Clause 22.3 h), notes 8

NOTE. If an enclosed area has no horizontal dimension greater than 1m [e.g. a cupboard
with a fuse, or for some other reason, it is impossible to comply with the recommendations:

a) 500mm from a wall; or
b) 500mm from a beam deeper than 250mm; or

c) 500mm from a beam deeper than 10% of overall height; then

this should not be regarded as a variation, but the detector should be sited

In the best possible position.

Clear space around a detector, clause 22.3 p)

There should be a clear space of a least 500mm below and around each detector.
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|__S_IT ING DETECTORS: vertical structures

T e N e T
Detector each opening,
at Head of I e e.g. lift shaft

lift shaft
or riser

0.5m minimum
from wall
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@)
SITING DETECTORS - ON WALLS J e
& detection
The top of detection element should be 2
_ _| ¢ more than 150mm below ceiling : o ik
Detector to bessited || * less than 300mm below ceiling D&ms;';;‘; sﬁ;;nzf
~ close to the door < ; ASI’)
L HRG
© L2 or L3 escape route Rl N e ot I
300mm--m ----------- Vﬁ-u
Wall Ceiling
mounted mounted
1213 L1toL3
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| if remote from

DETECTORS IN SOOmmI

| VOIDS UL e route
« Use smoke or heat ;)fﬁial ” Fire resistant !
ot etector
detectors to suit risk Comaﬁ{nenti
e All voids 800mm or more }/ ~=—------ --=
deep, if appropriate to
the Category —
: Void less
» Floor or ceiling void / i sy
¢ Consider for smaller voids Data and power cables

if risk assessment justifies

« Lantern lights (sky lights) 800mm
more than 800mm de_ep Oor more
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Protection of voids, clause 22.2

If the system Category is such that automatic fire detection should be provided in any area
that contains a horizontal void of 800 mm or more in height, automatic fire detection should
also be provided in the void.

IMPORTANT EXAMPLE. This means that, in a Category L4 system, protection Should be
provided in a void greater than 800mm above an escape route, but not necessarily in a
void remote from the escape route.

An example given in BS 5839-1 clause 22.2), amendment note states that for a Category
L3 system, a void above a room opening onto an escape route would not normally need
protection because L3 is intended only to give warning of fire before it affects the escape
routes, not necessarily to protect the room [this assume fire resistant construction between
the void and the escape route, as shown in the diagram on the slide].
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UNVENTILATED VOIDS - Floor or Ceiling |

Voids deeper than 1.5m
should be treated as a room

Detectors should be in top 10%
of void depth or within the top
125mm whichever is the greater

(A M SN MM I H MK S

CEILING VDID
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HEAT DETECTOR STANDARDS

ol

[« The later BS EN 54-5 compared to the
earlier standard, BS 5445-5

B ENSAS: 2000
Grade 1 60C Rate of Rise | Class A1 R 57C Rate of Rise

Grade 2 65C Rate of Rise 2 2
Grade 3 75C Rate of Rise Class BR 75C Rate of Rise

Range 1 80C Fixed Class BS 75C Fixed

Class CR 90C Rate of Rise
Range 2 100C Fixed Class CS 90C Fixed
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SITING of detectors in a room
« smoke detectors in a room 10.6m
. B
SPOUAre aXTRY,. 0 gPTRRRET ?
10.6m between, Sy oy
5.3m to wall . E detectors
e
— triangular array, @ C i)
11.25m row spacing, ,/ M. Triangular
12.99m withinsow | piEe L L ST
3.75m to wall in row P i Gy

777m to wall at side
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| SQUARE ARRAY bt
| 10
21 _ 21x42 =882sqml
1 detector/110sq m
53m
42m
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[ TRIANGULAR ARRAY

www.bhrc.ac.ir e BHRCFIRE




TN

JUio &igod &l 5 3> eWE] gl ,55555 ool 3!

RECTANGLES IN THE CIRCLE

etection

Smoke d
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RECTANGLES IN THE CIRCLE

1441113391“

~ Smoke detection
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SMOKE DETECTOR : SPACING
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SMOKE DETECTOR COVERAGE FOR FLAT CEILINGS
16m

] T I orridor up to 2m wide | T > 1 =

15

14

el 7 P

12 - : : —-

WERREEEEs

9 144m x 3.9m -

S -

12.8mx 7.6m :

S S S - —.—.-7 i
78
|
1
5
1 <

~
—l— = = o

6 .
5 - 10.6mx 10.6m * \
4 q : \
] ; \
3 1 1
1| : : : \
I 1
2 vl :
I .
1 I
1 .’I 1
0 l, '
TS O B ) s S e 0 0 1l 12913 14 15 16m

www.bhrc.ac.ir eBHRCFIRE




Jlio digas &l g 31 s> eME! gl 9853 Lol I

IR = ivi e room
¢ “span 27m| USING GRAPHS| | mémseime

--__.e.--.._.

A p— Centre line | Divide 12m by the “Key Dimension” of 10m

Om
12 =~ 10m = 2det. (rounded to whole number
‘ . Divide 12m by 2det:
an ver either
Try and cover ¢ 12m + 2det = 6m

X 2 H 66 ”
dimension in one “span Divide room into two 6m wide strips
Look up on graph 1 for smoke |Space det. 6m apart

detectors, flat unobstructed Look up on graph for flat unobstructed

ceilings 12m width of cover. ceilings 6m width of cover.

Lookup length of cover = 9m Lookup length of cover = 13.75m
Divide 27m by 13.75m:

27m +9m = 3 detectors 27m + 13.75m = 2det. (rounded up)

27 +2=13.5m. Space detectors 13.5m apar{
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SMOKE DETECTORS: example 1

For smoke detectors, use 10m as the

Divide the room
into 7. 7m strips

“Key Dimension” (approximates to 10.6m)

Ry ¢t = 7.7m. Lodk up width of

£ | “length (frpm graph) = 12.8m.
23m | 48m +12.8m = 4det. (rdunded up)

48m +d4dgt=12m | :
POSITION 3x 4 = 12 DETECTORS: |

T ;-;;.--7.7m x 12, m (3 8m ¢ to wall, and 6m to wml)
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SMOKE DETECTORS: example 2

|| Divide the room
into 9.6m strips

7

- l(lm Sdﬂet (r?unded up) |
—-5F9 6m. Lookupmdthoi?ém

*: ll.Sm =i2det. Qexacth,r)
23m + 2det. = £1.5m Bos

....... _.._.@. ..... ey @-——
N5x2 ldDETECTOkS |
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SMOKE DETECTORS: example 3

- Up to 10.6m squares

- SQUARE ARRAY
S L
e Oy O @,
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SMOKE DETECTORS: example 4

Cover using smoke detectors, flat unobstructed ceiling, 15m x 22m, Height = 4.0m

3.75 5 . . 3
n 0 3B 11, Can either dimension be

covered in one span? No

——T———

2. Start with the 15m dimension
I1Sm + 10m = 2 det (rounded up)
I15m + 2det = 7.5m 7.5m between detectors
3.75m to wall (see dotted lines)
This divides the room into two 7.5m strips

3. Now look up 7.5m width on graph. This gives
13m length.
22m + 13m = 2 detectors (rounded up)
22m + 2det = 1lm  11m between detectors
5.5m to wall (see dotted lines)

4. Arrange detectors 2 x 2 = 4 detectors
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l SMOKE DETECTORS: example 5

Cover using smoke detectors, flat unobstructed ceiling, 15m x 22m, Height = 4.0m

1. Can either dimension be
covered in one span? No

3.75m 7.5m

- >t
1
‘-,
[
T

o
v B

w
8

_-'*-_-
MERIRT

2. Start with the 22m dimension

3
-
1
(]
1
U ] T
7|4m el il od f'-é--DIBJI*--
"
!
1
L]
1
of
i
1

g su N ... | 22m+10m=3det (rounded up)
e g {é B l 22m + 3det= 7.4m 7.4m between detectors
| 1 l i 3.7m to wall (see dotted lines)
som L s T This divides the room into three 7.4m strips
- e teeed 74m | 3. Now look up 7.4m width on graph. This gives
v : l 13.1m length.
7.4m I. 3T CooaIIr .Cod 1 15m + 13.1m = Zdetectors (rounded up)
l Hit JIH 3om|  15m+2det = 7.5m  7.5m between detectors
v S v 3.75m to wall (see dotted lines)

4. Arrange detectors 3 x 2 = 6 detectors

www.bhrc.ac.ir e BHRCFIRE




Jbo diged 31,1 g 31> oMl b,gi8Gs LI 1 4

Centreline | | SMOKE DETECTORS:

B Y example 6

: 1. Can either dimension be
et *__ e I covered in one span? Yes

] e 2. The room can be treated as a
" single strip of 13.5m

3. Now, look up 13.5m on Graph i
e This gives 6.5m in length
o s i 0 R T O 30m + 6.5m = S5 detectors (rounded up)

Qbbb ]y |4 Place s detectors,
&2 G0 A8 T;,, 6m apart, 3m from end walls on centre
line
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HEAT DETECTOR COVERAGE FOR FLAT CEILINGS

lem [ | 1 1 ] ] |
| | | i

15— :

EHE | 1
BEE B !
14 : : : :
| i | |
T E ! N il - |l et
! ! | | |
13 , | o
{
I ol T /9

12

e e s v 0 T 0 6 S T

i | [ 1 s

% EEEERELE
—K - - ; - e —t—11

i e i BERLEL0L R
! AEZAGIREEEER

8 —-7.5mx 7.5m o
B e

(¢ | TFE |
' ~|- 1-

3 i IEEE

i | |

1

0 1 B R 4 56 748 9 100 118 12 ° 13 14 15 16m
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HEAT DETECTORS: example 7 |

Room 10m x 8.5m. To be protected with heat detectors
I0om —m—

Try and cover in one 8.5m Try and covel) in one 10m
iv.pagnt;L 8.5m on graph, 6.25m span. 10m on graph, 3.5m
en
85m| O O o ®)
:12 O;n/i.rzs = zﬁft;n lengarﬂtl 8.5m/3.5 = 3det in width
.>m irom wall, om ap l.4mﬁ-omwa&2.8mapart
For heat
e n detection
— 10m/7.5m = 2det in length
el use 7.5m as
look up 5m on graph, 9.2m “Key ®)
in ve’sith. This cov the Dimension” Position heat det 3.8m from
all, 7.5m apart.
8.5m in one span and (not 10m) K "
:

gives the same answer

as 1 j
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I DETECTORS: near obstructions and beams-l

; Ceiling
. height
I
Paper thin wall at
centre line of beam,
if more than 10%
1

o g i g e

floor
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_EXAl\/IPLE — Beams (a) to ( |

Beam(s)
less than 10%
9m
Look up 9m wide on
graph 1. This gives 12m
spacing or 6m to wall v

All rooms 9m x 9m
Smoke detectors

Beam(s)
more than 10%
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l Smoke detectors on the beam?

| . Less than 600mm
Less than Less than 1 More than | for smoke det.

600mm 600mm 60:’111111 (150mm heat)

/ )4 | | [V Alternate beams?

Prestigious area Even when beams
Ba_sement or OR Any area more than 10% of
SRRt Area Pre-stressed ceiling height
(even if beam is concrete beam
more than 10% of OR
ceiling height) Detector vulnerable
floor

S T T T e e o

NOTE. The 600mm for smoke detectors would not
apply in voids less than 1.5m deep
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Tm Tm 7
< o »e—»  21x36mheight [EXAMPLE —
1 H — i t 4.5m, cover
6m i using smoke det. Beams
mEa
o1t e- “e———-
i _ T | 1. Depth of beams is more than 10%
2. Imagine paper thin wall down the
12m T | centre of each beam
T Sosmna e 36m |3+ Each strip is 7m wide.
- _f ‘P MAEEE B . Look up 7m width on graph for flat
I | unobstructed ceilings, smoke detectors.
i j o This gives 13.3m in the length.

E 5. 36+ 13.3m = 3 detectors (rounded up)
12m 5] B Tt 36m +3 det = 12m

— 12m between detectors

i - 6m to wall (see dotted lines)
* %‘ - = o @ o «

) b

: : 6. Arrange detectors 3 x 3 =9 detectors

v

“ 21m
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B R

DETECTORS IN [unventilated] VOIDS
i UP TO 1.5m DEEP

* REVISION. Detectors should be in top 10% or within
125mm whichever is the greater.
-Any of these detector positions, in this

example, would be acceptable, using a
suitable bracket if necessary.

T T
YW - .I_ s
Y bman " i 8 0 i 3 A o L
- ]
/ i i
Top 10% l x ; !
of void Top 125mm 1. Detector more than 10% or
of void 125mm from top of void.
2. Detector chamber less than 10%
or 125mm from top of void.
3 and 4. Beams treated as walls,
Depth of void 800mm detectors both sides
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VOIDS - detail ] VT w o - 1
|* Invoids up to [and inc.] 1.25m AT |

Top 125mm

deep, the sensing element of the
detector(s) should be within the Void up to [& inc.] 1.25m deep
top 125mm of the void.

* Invoids more than 1.25m,andup || I\ . 9
to 1.5m deep, the sensing element _ Top 10%
of the detector(s) should be Void more than 1.25m and

within the top 10% of the void. up to [& inc.] 1.5m deep

¢ In voids deeper than 1.5m, <7
the sensing element of the v v = - o
detector(s) should be within the SO L5k, TSN e
top 600mm for smoke detection e more'm i.sm o
(150mm for heat detection). | (treated as a normal height room)
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CELLULAR STRUCTURES

« Downstands [D] less than 10% of
ceiling height [H], use standard spacings

« Downstands [D] more than10%
of ceiling height [H], use

reduced spacings

 Locate detector on beam, for
small cells where W is less than 4D

* Locate detector in cell, for large cells, where
W is greater than 4D. Place in the CENTRE of the cell
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Table 1 — Spacing and siting of detectors on honeycomb and similar ceilings

Overall Beam depth, D Maximum Smoke detector Detector Detector
ceiling height distance spacings in a location location if
from floor between any square array if Wis 4D W is more
into cell, H point and the | Dist | Dist to or less than 4D
(to nearest nearest apart wall (ie. Wis less
whole metre) smoke (heat) | (heat) | (heat) g
detector
6m or less less than 10% H 10.6m | 5.3m
(heat (heat
! ] 7.5m) 3.8m) Underside of
more than 6m | less than 10% & | Circleradius myo76, =530 beams
and =xhilo flat (heat (heat
600mm orless | Ceilings7.5m | 75,) | 3 gm)
more than 6m | lessthan 10% & | (%€33M) [T10.6m | 5.3m | Underside of
and more than (heat | (heat beams On
600mm 7.5m) 3.8m) (* see below) Strll(ftlll'al
3m or less Circle radius 6.4m 32m slab in the
4.5m (heat (heat Ll
entdn). | 42m) | 2.1m) of the cell
4m Circle radius 7.8m 3.9m I
5.5m (heat (heat +l-e-
more than 10% H (heat 4m) S.6m) | 2.8m) Underside of I
5Sm Circle radius 8.5m 4.3m beams 1
6m (heat (heat
(heat 4.5m) 6.4m) 3.2m)
6m or more Circle radius 9.2m 4.6m
6.5m (heat (heat
(heat 5Sm) 7m) 3.5m)
KEY

W= Width of cell

D = Depth of beams that form each cell

* Detectors under beams deeper than 600mm. Since mounting smoke detectors at a depth of more
than 600mm below the highest point in the protected spaces does not comply with 22.3d), protection in
these circumstances might need careful consideration to determine the most suitable location and spacing

of detectors. For heat detectors, the beam depth would be only 150mm.
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Cellular ceiling (a)

* For ceiling 3m

high, downstands
more than 10% S !

« Heat detectors up
to 4.2m apart,
up to 2.1m to wall

. W=].m, ™ #
4D=1.4m, W is [+ 2m Jq—— 4m qu
less than 4D, so

detectors should
be on the beams W =1m x 1m square cells.
D =350mm deep, 4D = 1.4m
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Cellular ce111ng (b)
» For ceiling 4m
high, downstands
less than 10% 5 = ’
« Smoke detectors O
spaced as per flat
ceilings
« W=Im, S
4D=1.4m, W is
less than 4D, so !
detectors should
be on the beams W = 1m x 1m square cells.
EEE— D =350mm deep, 4D =14m
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Cellular ceiling (c)
* For ceiling 4m o v )
high, downstands
less than 10% Placed in -
« Smoke detectors o centreof
spaced as per flat £as
ceilings Sm
¢« W=2m, 27 '53; o
4D=1.2m, W is A2
more than 4D so J -
detectors should be S e et
1 - uare cells.
i cells D =300mm dee:)l, 4D =1.2m
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Cellular ceiling (d)
¢ For ceiling 4m = 0 0 ol
high, downstands \
more than 10% Plaied u} "
e Smoke detectors FH=6m=F% ceﬁeileso
up to 7.8m apart, > : -
3.9m to wall e
« W=2m,
4D=1.8m, Wis ||<2o" o °
more than 4D so 3m
detectors should be v; g G T,
. =2m X 2m squ .
in the Qells D = 450mm deep. 4D = 1.8m
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CLOSELY SPACED BEAMS |

Width of  Depth of
cell, W beam, D

* Floor joists

* Closely spaced
beams form long
narrow cells

e Detectors may
not be required in
every cell if each

cell is blocked Ceiling
— At 10.6m for smoke height, H
detection into cell

~ At 7.5m for heat i
detection
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SPACING ACROSS
CLOSELY SPACED BEAMS

 Are the spaces between joists blocked/stopped at:
v' 10.6 metres for smoke detectors ?
v’ 7.5 metres for heat detectors ?

If not detectors may be required in every cell !

If yes then establish ratio of D to H. Is it:
v’ more or less than 10% ?
v less than 10% and less than 600mm ?
v’ less than 10% and more than 600mm ?

Now use table to establish spacing ACROSS beams
e Heat detector (spacing) shown in brackets
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Table 2 - Spacing and siting of detectors on ceilings with closely spaced
structural beams or joists

Overall ceiling Beam depth Maximum spacing | Maximum distance to
height from between any two wall for smoke (heat)
floor to smoke (heat) detectors measured
structural slab detectors measured across the beams
(to nearest across the beams
whole metre)
H D M M/2
6 m or less less than 10 % H Sm (3.8m) 2.5m (1.9m)
more than 6 m less than 10 % H and Sm (3.8m) 2.5m (1.9m)
600 mm or less
more than 6 m | less than 10 % H and more Sm (3.8m) 2.5m (1.9m)
than 600mm
3 m or less 2.3m (1.5m) 1.15m (0.75m)
4m more than 10 % H 2.8m (2m) 1.4m (Im)
Sm 3m (2.3m) 1.5m (1.15m)
6 m or more 3.3m (2.5m) 1.65m (1.25m)
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Joists, stopped

Place detectors in the CENTRE of the cells created by the
_]OIStS or beams ana‘the stoppmg matenal

i R e BN L e AR T S e

T Fiee TR AR BT S 8 §

" etween w all/s

recoen . e l ST ---:,:,—-:‘:-“- S R A

EmRER

Ceiling 3m high. Joists 350mm deep, spaced 0.5m apart  Joist cells’stopped at 10m
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#
I Joists, unstopped ?

Placed in centre L

. SmOke deteCtors . \} et et oyt e T ey T T A A

@]
_Upto75m O Uptoismtonext
®) detector
O
@)

Ceiling 3m high. Joists 350mm deep, spaced 0.5m apart Joist cells not stopped
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ROOQOFS: detector coverage

Increased coverage of
Sth . cove;'age + 1% per degree of roof
€ Ssame as 10r
(1]
detectors fitted slope, up to 25% max, for|
on flat ceilings any detector sited within
600mm (150mm) of apex
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Apex detection, within
600mm for smoke
detectors and 150mm for

heat detectors

ROOQOFS - apex detection

Apex detection for all detectors:

POINT, smoke, CO or heat
Linear heat

Optical beam
Aspirating

-*

L

A roof without
apex detection is
not protected

20m

www.bhrc.ac.ir e BHRCFIRE




Jbo diges &1, g 31, oMol glaygiSid bl 15,

SMOKE DETECTOR COVERAGE FOR PITCHED ROOFS

20m L] L7 5 I I
! =‘ i =l |
L e I m ' -
| I | o~ | |
18 1 20deg= 1 BEEE
17-: 15:1"""'“ - T~ -\-'-.., = I Py
16 10degt - = |- ~ ~ ~ 3 : |
'—Sde“{"‘ “fRbE HEEhE g T \
_*' T~ = e .'\ ‘ g
5T e RACDENEE AW E D
14 > N % v ) ! A 11 1272msq
I~ Y. N i 2 LT I : -
13 CNOEEENERELS®E | 12.19m sq
~ Y - 1 5 7
12 I~ 16msa |
11 NN T
LB ERNEURNEEE 11.13m sq 1
TN\ =111
10 TN ST 10.6msq
R SEFEYNEE
9 s \ NI "
5 \ | b \
8 B = N ;
X X
7 P ‘\ ’ \ \ \
’ A b
° 17 Y WAV ¥
5 r h s ‘\
A
4 3 \ \
. \NIKED \
3 2 A\l .‘ L
7 L I
2 Z A
1 1 . l
“ .- 1 :
0F ' t
\ o 1
RS S 55 7 8 9 10 11 12 13 14 IF 16 117 18 i19m
1 1 =
by |

Flat 10deg | 20deg|
! .
Sdeg
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HEAT DETECTOR COVERAGE FOR PITCHED ROOFS

16 7 r ’
I T I )
15 el ettt e 58]0l
14 41— % ==
I j- 1 E 1 ; e .‘;”/-hq: —
13 f e —— :
[ 20deg___._’ !“-- 1S | | = o
B | T4 - i ,
13 e e i 1 |
-k 10deg- : =~ |2
11 —E 5deg.d SN NEN
_-sFl.at i 1=k it 0 i i..fg,. 5
I N ; “ «
10 Tl !\p\
_— ~ | nl
Ty | ‘\\5 R \
9 N
) ‘\
8 ] [ ’
| '
7, 7
s
6 7
’I
5 7’
7
4 rd o | i
’ ) I
3 = ‘ 1
LY L . —
vd |
: rd 1 L |
’ R |
1 7 N EARE 5
= i Li | |
0 ! |

I -
IR g S 67 8 9 10 lll 11 '|13 14 15m
; I
Flat: 10 | 20 :
: deg | deg |

Sdeg 25deg

15deg
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ROOFS (b)

14 deg

- 12m >
not to scale s % —

8.75m| @4
1. Smoke detectors

Round down roof angle to 10deg 11.67m

35m long Locioup oo geaph, the 10 Seit G 2. Smoke detectors
read directly from graph) Yol » : ;
1250 veidihs 6f e Now try interpolating to 14deg
len hofcover=11.3m ERsk up on graph fur 14 deg
P00 s 12m width of cover, length of
A single line of detectors will & w12 I
cover the whole roof. 0 B e 3 det
35m +11.3m =4 det J 35m + 3 det = 11.67m spacing,
=$35m + 4 det = 8.75m spacing, 5.83m to wall
4.38m to wall

www.bhrc.ac.ir e BHRCFIRE



Jlio digas &l g 31 s> eME! gl 9853 Lol I

ROOFS (c) I

not to scale

Heat detectors

Lookup on graph, for 25deg 4 To fit the roof shown:
12.8m width of cover, 10m length + 3m spacing
length of cover = 3m 2.5m =4 det (rounded up)

A single line of detectors, {4
Aot o ta = 2.5m spacing between
3mapart, 1.5m fromend Vg =R IaIng

wall will cover the whole To end:

roof. 25m+2=1.25m to wall
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HORIZONTAL TOLERANCE HORIZONTAL TOLERANCE
FOR SMOKE DETECTORS FOR HEAT DETECTORS
For 600mm vertical tolerance For 150mm vertical tolerance
Smoke detector Heat detector
roof vertical horizontal roof vertical horizontal
angle in | tolerance | tolerance angle in | tolerance tolerance
degrees from centre | degrees from centre
5 0.6 m 6.86 m 5 0.15m 1.71m
6 0.6 m 571 m 6 0.15m 1.43 m
7 0.6 m 4.89 m 7 0.15m 1.22m
8 0.6 m 427 m 8 0.15m 1.07m
9 0.6m 3.79m 9 0.15m 0.95m
10 0.6m 3.4m 10 0.15m 0.85m
11 0.6 m 3.09m 11 0.15m 0.77m
12 0.6m 2.82m 12 0.15m 0.71m
13 0.6m 2.6 m i3 0.15m 0.65m
14 0.6 m 241 m 14 0.15m 0.6 m
15 0.6 m 2.24m 15 0.15m 0.56 m
16 0.6 m 2.09m 16 0.15m 0.52m
17 0.6m 1.96 m 17 0.15m 0.49 m
18 0.6 m 1.85m 18 0.15m 0.46 m
19 0.6 m 1.74 m 19 0.15m 0.44 m
20 0.6 m 1.65m 20 0.15m 0.41m
21 0.6m 1.56 m 21 0.15m 0.39 m
22 0.6m 1.49m 22 0.15m 0.37 m
23 0.6 m 141 m 23 0.15m 0.35m
24 0.6 m 1.35m 24 0.15m 0.34m
25 0.6 m 1.29 m 25 0.15m 0.32m

600mm for smoke,

150mm for heat
detection

roof angle

horizontal tolerance
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ROOFS - tolerance of siting for
smoke detectors

b

600mm vertical tolerance

¢—=p{ Horizontal tolerance, H

Roofangle | Horizontal wh.;m ) SMOKE DETECTORS
from
e e Detector should be
from apex (m) anywhere in the top
i ¥ triangle. This applies
> T to point, aspirating and
= 12 beam detectors
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SHALLOW ROOF S, smoke det 1

Horizontal tolerance
to 6.86m

Sde

-

-----------

M
- 6.5m is less
I than the 6.86m

: tolerance at Sdeg
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ONE"SDED ROOF S (a) Maximum horizontal

tolerance at 13

degrees = 2.24“]

-3 -

-
. -
* -
--

e
-“.q-
% -
-
-
-

Remaining width of roof to be
covered 8m - 2.24m = 5.76m
[approximately 5.8m]
imaginary roof span 2 x 5.8m
= 11.6m at 15 degrees

Look up 11.6m span on graph 4
= 12.7m length of cover.

The building length of 12m can

be covered with 0.7m spare by a
detector sited 6m from wall
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ONE-SIDED ROOFS (b)

Maximum horizontal
tolerance at
15 degrees = 2.24m

-
- -
= -
it
5 -
""""""
- -
-
-

bt

Can the length [12m] be
covered in one span - YES

Look up the 12m length on
graph 4 at 15 degrees

Maximum span could be 12.5 m
Half span is therefore 6.25m
8m - 6.25m = 1.75m

A detector need only be 1.75m
horizontally from apex.

This is well inside the horizontal
tolerance of 2.24m
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i
L UNSYMMETRICAL
]
: ROOFS - example
;
E ; ;
' S :
: - ‘! ...'-|-~ :
! ‘ﬂ“.'—‘ i § el
PN e T
o enfl b
i et E e 811 - —pl—
;4=:fﬁb#=;-;;;;-;_;;_;;;;;;:;-;%;-;;;;;;;;_;---;-_.-
3
Smoke detector siting 3.65m

To try to site detectors along the apex in a single
span imagine both sides of roof are 8m at 20 degrees

The imaginary full span will now be 16m 7.3m
Look up 16m span width at 20 degrees pitch I
Spacing length from graph will now be 8.2m

Divide 22m length by 8.2m = 3det (rounded up) r
Divide length of 22m by 3 = 7.3m between detectors 7.3m
Distance to end = 7.3 divided by 2 = 3.65m to wall

Result 3 detectors required along apex 3‘2& v
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ROOFS — example,
using tolerance

o R A e e e e

Now using horizontal tolerance l "

horizontal tolerance I 55m ’
:":5:‘: ey t;’m g Note. The result in
Tmaginary roof half span 8m - 1.6m = 6.4m O. * ttus and the previous
The imaginary full span will now be 12.8m i slide would have been
Look up 12.8m span width at 20 degrees pitch : o the same if the angle
vk ariei iyt opis AR 22m  to the right had been
Divide 22m length .6m = rounded 0 3

- v -

Divide 22m length by 2det ! 9 deg[ emcal]
= | 1m between detectors , *
Distance to end = 11 divided by 2 = 5.5m to wall
Result 2 detectors required offset from apexby 5.5m
L.6m * !
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| ROOF OBSTRUCTIONS

L

A-frame or open roof trusses -
usually no obstruction

rafters

gnore if
et less than
significant gap 10% H
smoke test

recommended x If

significant gap
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ROOF OBSTRUCTIONS: example (@)

800m
purlins
M

S5m S

L ]
(] ' ]
" 4 [

10 degree

: 10m — R T s — -

eg __ zwan.
v wou]&be reqmred i
-...w..l‘lim..-u-w..l.’ IOngrmf ..;...w...i‘.ml.‘lll‘l..ﬂl

Flat roof Flat roof
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| LIFT SHAFTS and RISERS
I « At the top of lift shafts and |
other flue/chimney like

(ELE

structures it
5.4 ¥ . etector
e Within 1.5m of lift shafts and | | at Head of
other ceiling penetrations lift shaft
or riser

No more than
7.5m

minimum Open riser
from wall (not stopped
| at each storey)
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CORRIDOR JUNCTIONS

» For best utilisation in corridors, use detectors to
cover in as many directions as possible

Up to 7.5m to dead end
POX o wn | _ _ ,
e 7 - Complies with BS
| 5839- ' il ©
/75m - 5839-1, but may
S | be poor utilisation
, Taduus | of detectors

[
........ ’ |
G 7.5m e 7.5m : 0 <

‘\ :
\
w 2m wide corridors,

Up to 15m . in these examples o)
_between detectors SN

ol
=
N
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| AIR VENTS AND DUCTS

» Detectors should be no
closer than 1m from ducts
venting air into the room,
and all other air movers

 If detectors are too close to
air vents and ducts, detection
may be prevented from
operating

 If in doubt fire tests should
be conducted

\ Possible
movements
of air

www.bhrc.ac.ir e BHRCFIRE



Jlio digas &l g 31 s> eME! gl 9853 Lol I

Perforated ceiling

If the suspended ceiling is less than 600mm from the slab, then smoke detectors may be
mounted on the suspended ceiling (only).

If the suspended ceiling is less than 150mm from the slab, then heat detectors may be
mounted on the suspended ceiling (only).

If the suspended ceiling is greater than 600mm from the slab (150mm for heat detectors),
then preferably detectors should be fitted near to the slab.

A flange will be required, as show n, if forced air is moved through the perforations.

If detectors are fitted on a perforated ceiling through which air is forced, a flange (600 mm
radius, 1200 mm diameter) should be fitted around the detector.
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Perforations

An explanation and definition of perforated ceilings is given below.

BS5839-1 recommends that the perforations may be regarded as not obstruction the flow
of smoke if .

a. the perforations are uniform, and make up more than 40% of the surface and
b. a 10 mm rod can be passed through the holes and

c. the thickness of the ceiling material is less than 3 x the width of the holes, e.qg. for a 10
mm hole the depth of the ceiling thickness should not be more than 30 mm

If the perforations do not comply with a ,b and ¢ the suspended ceiling should be regarded
as solid and

detectors will be required on the suspended ceiling as well
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PERFORATED CEILINGS
ll e JE-I EEEEREN '1'1'1‘1"'"";"‘";"
If perforations are more than 40% ' '
of total ceiling area and through

which a 10mm rod can be passed
and if the ceiling thickness is less
than three times the width of holes
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ISOLATORS: Addressable systems

» 2000sq m area limit for integrity

» Isolator unit, isolator in base, or integral in
detector. Check the loading limit e.g. 20 devices

« Isolated areas separate from zone areas

A all detection
lost between
@ 9 @ @ @ 9 @ isolators
. @ @ @ _no detection lost
@ "between integral
isolators
isolator either
side of detector
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BEAM DETECTORS and isolators

e Optical beam detectors:
- cover large areas and may justify individual isolators

- power supplies for multiple optical beam detectors cover
up to 2000sq m

~ Also applies to multiple ASD & Linear Heat systems
— SINGLE FAULT should not affect more than 2000sq m

Up to 2000sq m Up to 2300sq m Upto Zgﬂ{)sq m

@ beam | @ | beam Q beam @
detector detecto(r detector
el =

power supply power supply power supply
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LOCATION control panel (a)

* Cl€ Or repeater near
entrance used by
brigade

* Emergency ltg.

* AFD in the same

www.bhrc.ac.ir e BHRCFIRE

room preferred or e
very low risk area | . repeater Entrance
— protects ancillary | b
» Zone diagram (Z) |
Fire Control Centre § MCP
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LOCATION control panel (b)

* battery capacity if outside hot/cold

 connection to ARC, wiring to Tx monitored

=ELE S

; hot/cold
— weather
porch
Wiring CIE to
Al '- transmitter should
&
i AFD be monitored
| Emergency
| lighting I MCP
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SITING THE CIE

« Consult user / fire authorities

« Near entrance — repeaters may be required at other
entrances — consultation

¢ Adequate light — normal and emergency
 Low ambient noise — fault sounder audible?
« Low fire hazard — not a threat to the cie

fonesemeem——

e AFD in the same room as cie unless
— continuously occupied; or negligible fire hazard

« Accessible for servicing

« Sufficient space for Zone Diagrams if required I
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| POWER SUPPLIES

* Standby time — Battery adequate for 24hours
* Battery size calculations for standby time take into
account current consumption of’
— Control panel and any loading for repeaters
— Detector, manual call point and interface devices
— Ancillaries
e Alarm duration time — Battery adequate for 30 min

— Fire alarm devices
H — Ancillaries
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STANDBY BATTERY CALCULATION

C...=1.25x [(l, xT,) + (I, x T, x D)}
» 1.25 = Ageing Factor, over 4 years life.
» I, =Standby current, in Amperes.

T, = Standby time, in Hours.
I, = Full Alarm current, in Amperes.
T, = Alarm Time, will always be 0.5 Hrs.

L e T e

D = De-rating Factor.
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[ STANDBY OPERATION

NORMAL

DETECTED

MAINS
FAILURE FIRE

CHARGING| |
CURRENT ;
ﬁllilIlllll oamps ll.llllllllllllll.llllllllll‘;ll'l llllll | |

i |
ﬂ

| I,=STANDBY CURRENT | ||L=ALARM
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DE-RATING FACTOR

I, standby
current
e.g. 0.05A

Design load |
for battery

T, alarm
time =0.5h
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SIMPLIFYING THE FORMULA
Cmin =125 x [(I; x T,) + (I,x T, x D )]

* If D [now assumed to be 2] is multiplied by
T2 [always 0.5 hours] the resultant 1 can be
ignored and the formula reduced to

Cmin =125 x [(I; x T,) + L,]

* This may be further simplified by leaving the

multiplication by 1.25 [the ageing factor] until
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Some Stand-by battery calculation guide

The standby time of the fire alarm panel after the mains has failed depends on the quiescent

loading of the panel, the alarm load of the panel, and the capacity of the batteries.

To determine the capacity of batteries required for any given stand-by period, the following formula
should be used:

Standby Time in Ahr =1.25 x ((TxA) + H x (P+Z))

The multiplier 1.25 is present to account for lost capacity over the life of the batteries.

H = Number of hours standby required

P = The quiescent current of the Panel = 0.025A

This figure is with the Mains failed, beeper operative and the Power Supply and General Fault indicators

lit. If there are other quiescent drains on the Panel then these must be added in.

Z = The total quiescent current of all zone devices

As a guideline, the quiescent current of most modern detectors is typically 0.00005A (50pA), and
that of manual call points is zero. To obtain accurate figures consult the device manufacturers’ own
specifications.

A = The total alarm current of the sounders (plus any other devices connected to other alarm outputs).

T = The amount of time in hours required for the alarm (most commonly being half an hour).

www.bhrc.ac.ir e BHRCFIRE



H5 @ oabe] aydad aole Slel 3l 19¢

Example 1:

The panel has 70 detectors each consuming 50uA each, 20 Sounders at 20mA each, the required
standby time is 24 Hours, and the required alarm time is 0.5 Hours.

Z =70 x0.00005 = 0.0035A

P =0.025A

A=20x0.02=04A

H=24

T=05

Standby Time in Ahr = 1.25 x ((0.5 x 0.4) + 24 x (0.025 + 0.0035)) = 1.1AHr
Therefore, batteries with at least 1.1Ahr capacity are required.

Example 2:

The panel has 100 detectors each consuming 50uA each, 40 Sounders at 20mA each, the
required standby time is 72 Hours, and the required alarm time is 0.5 Hours.

Z=100 x 0.00005 = 0.005A

P = 0.025A

A=40x0.02=0.8A

H=24

T=05

Standby Time in Ahr = 1.25 x ((0.5 x 0.8) + 72 x (0.025 + 0.005)) = 3.2AHr
Therefore, batteries with at least 3.2Ahr capacity are required.
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General Data

* Ensure that any current taken from the Auxiliary output through the relay circuits

PSU size Maximum Maximum Internal
No. of sounder External | Battery Size are included in the ‘Auxiliary equipment’ boxes for alarm and quiescent.
Circuits Alarm Load Range
1.8A 2 1A 1.6 - 7Ah
Standby Load (Amps) .
Standby Load in Amps No. Current Total Calcu Iatlon
Basic panel 1 0.034 0.034
Device quiescent current
Rl per zono) Cm=125{L1xT)+(2xL2xT.)}
EOL Current (per zone) - 0.0056
fitted with Resistor EOL
Auxiliary equipment * =12 X e, A
Total Standby Load (L1) =S ... Ah
Peak/ Alarm Load (Amps) Next available battery ..........ccccevrneee. Ah
Standby Load in Amps Qty Current Total . )
B oo 1 EEEO | 0 0 Ti= Standby tlme in hours, e.g. 24, 72, etc.
Zones alarm current 2/ 4/ 8 0.08 T2 = Alarm t|me IN hOUI’S.
Optional 2-way Relay PCB 0/ 1 0.04
Optional 8-way Relay PCB(s)| 0/1/2 |  0.08 This formula calculates the battery capacity required to provide
i er output 1 the specified standby period plus half-hour alarm load in
SISt 2 accordance with BS5839 Part 1
Auxiliary equipment *
Total Alarm Current (L2)
Total <1.8A
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Select Panel

Please select available Standard Configuration Pack or Main Module{Basic Equipment Kit)
Protocol

@ cP ¢ TCsO0A

I Part Number Short Description
¥ F |
ALS80e-4L-1 #LS80e 4 loop factary built panel
HL580e-6L-1 #L580e 6 loop standard configuration pack
ALS80e-8L-1 ALS80e8 loop standard configuration pack
020-538-101 AL580e Basic Equipment Kit

¥L580e 2 loop factory built panel

Cancel

Reache
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File Settings View Tools Help
D&M =DO o

-

Untitled(XL580¢)

. [B] Battery(RB120)

B Untitled

Total Load (average), mA

Max Loop Resistance and Length

Loops(2) J Loop1 Cable characteristics | Quiescent
Loopl ¥ Dual Device Detection o I 0% E\éa;ﬂem:?éugopgétfgfrregﬁtﬁnce 18
Loopd Max Remote LEDs in Alarm: | 2 3 Peak: 0.00 > : ’
[l Aux Output Devices(0) N = R Maximum allowable D
: Peripherals(0) Other Loop Current {average), mA: 0 I T cable length, m:
Loop Limited to ensure Dual Device Detection
Peak: 0.00

Single Cable Fault: SUPPORTED

o s |

Group devices by Ttem Code [V
Ri, Ohm |Protocol

Add/Remove Device(s) "

36 Part Number | viode | Short Description | lq, mA[a, ma| led(in), mA | led(eq), mA [§
::: There are no devices on this loop. To add some use the Add / Remove Device(s) Button :::

F .
Cable Characteristics LX)
Cable Temperature (degC): | 35 _J;
Cable Size: 1,5000 !mLTszﬁ

Loop Distribution Effidency:

Apply for This Loop
Cancel
Apply for All Loops

W Group

9, Explorer |E| Panel Settngs | #5 Battery |

= Calculations Results and Loop Slemar\f
ol C54, mm2 Ig, mA Ia, mA Dual Dev. Detect. Rmax, Ohm Lmax, m
Hatal Panel Curvent mA - Battsry Toopl 150 000 000 oN 1850 1560
Quiescent Min Size, Ah
165 B.24 Loop2 150 0.00 0.00 ON 18.50 1560
Alarm
215 ¥ Auto selection
Reardy_ NI
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File Settings View Tools Help
D EOOH &

) = ‘
Battery de-ating settings Current (ma} B Untitled

Quiescent  Alarm

: o J T e Total Load (average), mA Max Loop Resistance and Length
Intrinsic Panel Current {ind. 1‘—‘ ]—‘ oop Cable characteristics | Quiescent
L1Bs): 165 215

" = o 0% Maximum supportable resistance
Onboard Sounders Current: _:J 1] {0 ¥ Dual Device Detection FERE 0! ° of negative conducter, Ohm: 8
" ; i . 5 eak: 0.
Auxiliary Qutput Devices: m 0 1 o Max Remate LEDsin Aarn: | 2 = Al Maximum allowable D
Pefipheral Devices: _:_J 10— ]0— Other Loop Current {average), mA: o I T cable length, m:
Loop ] Limited to ensure Dual Device Detection
Total Loop Load (over all loops): | 0 a Peak: 0.00
’— l— Q|0 AlD ‘ Ereeaded Single Cable Fault: SUPPORTED
Other: g g - = : -
Total Current: 3
2R 25 Add/Remove Device(s) " Group devices by Ttem Code ¥
Fitted PSU —
T .
Pt Mumber: (o0 64 gzi);scinrflnt, A Part Number | Viode | Short Description. Aoaliary Output Devices - — I&J
) ) : :: There are no devices on this
Charger Current (A): | 2.30 g —Auxiiary Output 1 Devices:
Alarm: + o0 SRR Detailed description:
| sl | el oA ) IDRE-A Active Repeater. 240 x 60 Graphic
PSU Current Conversion Effidency: Kpceq =0.55 00! i ! E - LCD, Requires
Kpcea = 0.58 020-573 ) 55.000 85.000 external power source and R5485
: ; I : I communication card {to
Lop B G SV Efaec i LU 020-574 0 10,000 200,000 be installed in the panel), Black/Grey
Current Draw from
the Battery: 292.32 373.55

Backup Period Required (h): 24 1 0.5

—Sub-Total {mA):
— Quiescent  Alarm
Quisscent Alarm = o 0
Other AuxOutl current (ma): o 0

Auiliary Output 2 Devices: Detalled Description:
Part Number

IDR6-A Active Repeater. 240 x 60 Graphic
LCD. Reguires

. . external power source and RS485
020-573 0 85.000 85.000 communication card (to
020-574 0 10,000 200.000 be installed in the panel). Black Grey
Sub-Total (mA):

Quiescent
Other AuxOut2 current (ma): 0

uiescent  Alarm
1] a

S, Bploer | @) PoreiSeings @ sty [

L
= Calculations Results and L‘uup Sﬁmmar\f :
ol CSA, mm2 Ig, mA Ia, ma Dual Dev. Detect. Rmax, Ohm Lmax, m
Tt Penel Coent A [ Datisry Ioopl 150 000 000 oN 1850 1560
Quiescent Min Size, Ah
165 524 Loop2 150 0.00 0.00 ON 18.50 1560
Alarm
215 ¥ Auto selection
Ready.
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File Settings View Tools Help
D & H| ]
Battery de-rating settings Current (mA) ] Untitled -
Quisscent  Alarm Total Load (average), mA Max Loop Resistance and Length
Intrinsic Panel Current (ind. 155 ]T‘ J Loopl Cable characteristics | Quiescent
LIBs): ¥ Dual Device Detecti b I a% Maximum supportable resistance §
Orboard Sounders Current: _:J 0 {0 Sy T e . FERAe of negative conducter, Ohm: 18
" ; i : 5 eak: 0.
Auxiliary Output Devices: m ’g— 1[1— Wax Remate UEDsi MAarn: |2 25 s Maximum allowable e
Pefipheral Devices: _:_J ]0— ]0— Other Loop Current {average), mA: 0 I T cable length, m:
Loop Limited to ensure Dual Device Detection
Total Loop Load {over all loops): | 0 a Peak: 0.00
o A D i .
- ’—U ,—U Q ‘ Single Cable Fault: SUPPORTED
Tora bayrenk: 185 215 Add/Remove Device(s) " o Ll [, ‘
Fitted PSU ==——————————+4 Select Devices _
Pt Ml ’W Max Current, A Part Number | Viode | 5 S
Charger Current (A): W ; QLIIESEEI'It.O.m ::: There are no de Part Number Short Description Mode Isol. Protocol | Ig, mA | Ia,mA | Ile = D;:]‘::fi;‘:;;ia s
Alarm: 3.00 MCP5A-RPO3FF-01 Addressible Call Point CUupP 0.260 6.000 S cabie et st
: 0 |MCP5A-RPO3FG-01 | Addressible Call Point Cup 0.260 6.000 heat sensor with twin LED's, insect
PSU Current Conversion Efficency: Kpceg =0.56 x i resistant screen,
Kpcea = 0.58 0 |MCP5A-RPO3SF-01 Addreszible Call Point cup 0.260 6.000 removable cover for field dearing, direct
Loap Card Current Conversion Effidency: Kiceg = 1.00 0 |MCP5A-RPO3SG-01 | Addressible Call Paint CLP | 0260 | 6000 feside plod
address entry, LED output and device
E_T'rr;”égraw from 292,32 373,55 0 | MCPSA-RPO4FF-01 Addressible Call Point CLIP 0.360 6.000 blink option, Order
= DatiETy: 2 : base separately.
Backup Period Required (h): "2_‘— 1‘05— 0 |MCP5A-RPO4FG-01  |Addressible Call Point CLP 0380 6.000
0 | MCP5A-RPDOASF-01 Addressible Call Point CLIP 0.360 6.000 Occupied Addresses
0 |MCP5A-RPOASG-UL | Addressible Call Point CUP | 0360 | 6.000 ]SE_HEI
%
0 |MCPRFE-AS Radio Call Point cLp 0.640 6.000 Sl ik
lodules:
0 | CEALD3H Monitor card Cup 3.000 3.000 ,0—] 0%
0 | TCBO9E1035 Monitor card Cup 0.300 0300
0 |CEAL0ZH Monitor card cup 3.000 3.000 ot inon D AVGTagE Cutrent (mAl;
0 |TCBO6E1012MO1 Optical smoke sensor CLP 0.200 0.200 Quiescent Alarm
0 [TCRAOME OptiPlex multi-sensor CLP | 0200 | 0.200 [0 fo= [0 | 3
0 | TCB40MFE Multi-Criteria Sensor cup 0.300 0300 Eyroeds
0 |TCBB6E1001 Aspirated smoke detectar CLp 0,000 0.000 Isolators and Loop Boosters -
0 | TCa66E2009 Aspirated smoke detector CLIP 0.000 0.000 Total Loop Isolators lo—
0 [TC841EL001 Zane Menitor Module CLP 0300 | 0300 ||| ‘mpedance, Obay:
2 Mumber of Loop "—
o S - = Boosters Selected: g
Qty —quanh.ry; Mode - current cnnsumuﬁoﬁ level; 1g -qulescenf current; Ia- alérm current; I IEdﬁri) —|ntérna| LED current; P T I
1led{ex) - external LED current; Isol. - indicates whether internal device isolator is used or bypassed; Ri -isolator impedance | CIER TCDAA 1 Accept I e I
q Explorer ] (=) FPane! Settings &5 Battery

= Calculations Results and Loop Sﬁmmar\f

ol : : CSA, mm2 Ig, mA Ia, ma Dual Dev. Detect. Rmax, Ohm Lmax, m
fom Pere e T ey Tooel 150 0.0 0.0 oN 1850 1560
Quiescent Min Size, &h
165 524 Loop2 150 0.00 0.00 ON 18.50 1560
Alarm
215 ¥ Auto selection
Reary I
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File Settings View Tools Help

-1 E=f=t Il

Battery derating settings Current (ma) 5| Untitled i || =] @
Quiescent  Alarm ~Total Load (average), mA Max Loop Resistance and Length
Intrinsic Panel Current (ind. W W Loopl Cable characteristics Quisscent
LIBs): ¥ Dual Device Detection 29.45 I 129, Maximum supportable resistance
Onboard Sounders Current: _:J a a ; A Pl EREH of negative conductor, Ohm: 17
Auxdliary Output Devices: ﬂ ’90— ’T sy | P A T Maximum allowable o
Peripheral Devices: ’S]— lSl— O:::rpLoTn Current (average), mA: 138,85 D B cable length, m:
Total Loop Load (over all loops): | 23,45 158,85 Peak: 382.40
0 a o S it
it J‘—g [o Q ‘ Single Cable Fault: SUPPORTED
Total Current: %
" 365,45 649,85 Add/Remove Device(s) ‘ Group devices by Item Code v
Part Number: ’W‘. Max Current, & j\ Part Number |loc Short Description 1o |1, mu| led(ing, mé| led(ex), mé Isel. M}if i, Ohn | 'rotocc | »
i Quiescent: - e § m (i
Charger Current (A); [ 2,30 070 5 iDHWMSST -s0c-PC| HI FTCSOOA Sounder Strube. 1450 ?.J.TC 0.000 0.000 TC800A
Alarm: S | ACP5A-RPO35G-0 CB00A Addressible Call Poil|1.26|3.00C 7.600 0.000 - |TCBOOA
= 4| TCBOGESL012 Optical smoke sensor  1.200]1.200 3.500 10.500 B ynused - |TCBO0A
P
i i : eq=0.61 =
P O o e S i S 5| TCao6Es1012 CB00A Optical smoke sen=(|1.20([1.20C) 3500 10800 | ™ ssec|® unused | 0470 |TCBO0A |~
Kpcea = 0.63 P
i Loop Card Current Conversion Effidency: I{Iceﬁ = 1.ﬁD f| TCE08ES1002 TCB004 Thermal sensor  |1.200|1.20C0 3.500 10.300 = ynused - TC800A
;urrent Draw from W ’W | TCBO8ES1028 TCE00A Thermal sensor  |1.200)1.200 3.500 10,800 = unused - |TCa00A
Battery: - ud !
= Bty 1| TCausEE105t TCBO0A Thermal sensor 3200|1200  3.500 10800 | ®Muse| ™ unused | 0170 |TCB00A|
Backup Period Required (h): 24 0.5
a ExploraJ &) Panel Settings @9 Battery
x| Calculations Results and Loop Summary
ol CSA, mm2 Ig, mA Iz, m& Dual Dev. Detect. Rmax, Ohm Lmax, m
Tota! Panel Current, mA Battery Toopl 150 2945 198.85 oN 17.76 1408
S PN A 150 0.00 0.00 on 18.50 1560
365.45 8.3 Loop2 ; ; ;
Aarm
649,85 ¥ Auto selection
Ready L
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Fire resistance - Circuit integrity - Reference Standards

IEC 60331 - Tests for electric cables under fire conditions - Circuit integrity. This is one of the first tests that had been introduced to verify electric
cables fire resistance. Currently it is divided in more parts that describe the test modes, the conditions and the equipment to use. The test, originally
carried out only in presence of fire, now also stresses the cable with mechanical shocks. In details, the standard is subdivided in several parts:

IEC 60331-1 ed1.0 (2009-05) - Part 1: Test method for fire with shock at a temperature of at least 830 °C for cables of rated voltage up to and
including 0,6/1,0 kV and with an overall diameter exceeding 20 mm

IEC 60331-2 ed1.0 (2009-05) - Part 2: Test method for fire with shock at a temperature of at least 830 °C for cables of rated voltage up to and
including 0,6/1,0 kV and with an overall diameter not exceeding 20 mm

IEC 60331-3 ed1.0 (2009-05) - Part 3: Test method for fire with shock at a temperature of at least 830 °C for cables of rated voltage up to and
including 0,6/1,0 kV tested in a metal enclosure

IEC 60331-11 ed1.1 Consol. with am1 (2009-07) - Part 11: Apparatus - Fire alone at a flame temperature of at least 750 °C

IEC 60331-21 ed1.0 (1999-04) - Part 21: Procedures and requirements — Cables of rated voltage up to and including 0,6/1,0 kV

IEC 60331-23 ed1.0 (1999-04) - Part 23: Procedures and requirements - Electric data cables

IEC 60331-25 ed1.0 (1999-04) - Part 25: Procedures and requirements - Optical fibre cables

BS EN 50200:2006 - Method of test for resistance to fire of unprotected small cables for use in emergency circuits. The cable undergoes the action
of the flame at 850°C and mechanical shocks. The test duration is expressed in minutes and is recorded in the classification: PH 15 - PH 30 - PH 60
-PH 90 - PH 120.

Annex E of the standard also foresees the water stress, as previously provided by BS 8434-1 standard.

This test is equivalent to IEC 60331-2.

BS EN 50362:2003 - Method of test for resistance to fire of larger unprotected power and control cables for use in emergency circuits. This standard
provides the same tests foreseen by IEC 60331-1 standards (Temperature of the flame 830°C, with mechanical stresses)

NF C 32-070 - Tests for classification of conductors and cables with respect to their fire behavior. This test differs from the others since the cable is
not directly in contact with the flame, but it is positioned in a steel conduit inside a circular oven. The oven reaches a temperature of 920°C and this
causes the cable combustion. Mechanical shocks are applied to the conduit containing the cable; furthermore, the cable is subjected to tensile
strength.
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Fire resistance - Circuit integrity - Reference Standards

BS 6387:1994 - Specification for performance requirements for cables required to maintain circuit integrity under fire conditions. This can be defined
as the “historical” standard for fire resistance cables since in many countries it is still the most widespread one. It has been the first to include also
mechanical stress and water action in the fire resistance test of electric cables. The cables can be tested in different conditions, but most commonly
required are:

Cat C - test with flame at 950°C for 180 minutes.

Cat W - test with flame for 15 minutes and flame and water for further 15 minutes at 650°C.

Cat Z - test with flame and mechanical shocks for 15 minutes at 950°C.

Reference is also made to constructive standards, such as BS 7629 one.

BS 8434-2:2003+A2:2009 - Methods of test for assessment of the fire integrity of electric cables. Test for unprotected small cables for use in
emergency circuits. BS EN 50200 with a 930° flame and with water spray. This standard is foreseen by BS 5839-1:2002 standards and is an
extension of the test conditions according to BS EN 50200 standards. The cable is stressed by the flame at 930°C with mechanical shocks for 60
minutes and further 60 minutes with the addition of water spray. Since it has not been included in the BS EN 50200 standard yet, it is still in force.

BS 8491:2008 - Method for assessment of fire integrity of large diameter power cables for use as components for smoke and heat control systems
and certain other active fire safety systems. This standard is related to cables included in BS 7346-6, and certain other active fire safety systems. It is
applicable to cables of rated voltage not exceeding 600/1 000 V and of overall diameter greater than 20 mm. The test method in BS 8491:2008
includes subjecting the cable under test to radiation via direct impingement corresponding to a constant temperature attack of 842 °C, to direct
mechanical impacts corresponding to a force of approximately 10 N, and to direct application of a water jet simulating a water fire fighting jet. The test
method given in this standard includes three different test durations to allow testing of cables intended for different applications.

BS 8434-1:2003 (SUPERSEDED) - Methods of test for assessment of the fire integrity of electric cables. Test for unprotected small cables for use in

emergency circuits. BS EN 50200 with addition of water spray. This standard is no longer in force since it has been replaced by Annex E of the S EN

50200 standard. Reference to it is made in BS 5839-1:2002 standard, in order to add a test with water. The cable is tested at 830°C for 15 minutes in
presence of flame and mechanical shocks and for 15 minutes with flame, mechanical shocks and water spray.
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WIRING - FIRE RESISTANCE

All cables for Critical Signal Paths and the final mains

supply should be tested for resistance to fire, shock and

water spray

» Standard grade “soft skinned” (modified plastic cable)
- Used in most buildings, including all sprinklered blgs

* Enhanced grade — Mineral Insulated or equivalent
— Used in unsprinklered buildings that:
v are over 30m high; OR
v have delayed OR 4 stage evacuation schemes; OR
v have been risk assessed as having a need
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GRADES OF CABLE

PVC twin & earth cable '
NOT for CSP,

but suitable for fail-safe mains circuits
such as door magnets

et ———

Soft skinned cable ﬁvailable in
Standard and Enhanced grades.

Pliable cable, for use with nylon glands

e S ——

Mineral insulated cable Enhanced grade.

Strong semi-rigid cable, for use with brass “pot” and gland. |
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| STANDARD or ENHANCED? (a)
FOR UNSPRINKLERED BUILDINGS

That are t That are either:
less than 30m high : i | over 30m high
AND OR
have a less than 4 have a more than
stage evacuation 4 stage evacuation
STANDARD ENHANCED
GRADE CABLE GRADE CABLE
WOULD BE WOULD BE
ADEQUATE 30m = about RECOMMENDED

8 to 10 storeys
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STANDARD or ENHANCED? (b)

L2
CE _ -
I " = g " o = e
E pe o D E
' §i ____ Enhanced grade
i ! ; g BS8434 P12
il 1 i b t | |.... Standard grade
; H gl ek BS8434 Pt1

In unsprinklered premises or sites where a fire in one area could
affect the cables serving other buildings, not yet advised of the fire,

the cables passing through any fire area should be of enhanced grade
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| STANDARD or ENHANCED? (c)

S ————— oy 1— e "i'e --------------- o

Nﬂ:.m?_ =3 sixth floor -: i = =75 sixth floor -: :

P el L e SRR I | Fidhpe g e SR Al el B

; |

L e g G o Mo ety o TP e S ey ;

L k_ed:e_'i fourth ﬂoor-: :- et:f = = = J fourth floor : 1

e Ay A L G ] A Trn AR SR R T R

l l

: !

1 i o o Networked cie o™~ . o o

L = =73 second floor :- ~ — = — 4 second floor | :

R o T i [ ———

| i

L }

m o -1 Networked Cie [mm - . 3 01 |

AL | | e
Enhanced network cable - Standard network cable
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| WIRING: recommendations |

« Mechanical protection below 2m for soft skinned cable
— MI or steel wire armoured [SWA] cable would be self protected

1sq mm minimum conductor size

Segregation from other services for EMC

Same colour cable throughout - red preferred
Integrity not compromised by fixings or junctions

~ Non-combustible fixings [NOT plastic cable fixings under trays]
— Junctions/joints minimised or eliminated (other than in devices)
— junction boxes labelled “fire alarm”
* Lockable double pole isolation for mains supply for
maintenance engineer’s safety
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Typical detector circuit wring

MANUAL SMOKE MANUAL SMOKE
CALL OR HEAT CALL OR HEAT
POINT DETECTOR POINT DETECTOR
PANEL + \ 7/ \ /77
DETECTOR I:] |:I END OF LINE
CIRCUIT CAPACITOR
TERMINALS — 7< <
DO NOT SPUR
(wiring not
monitored)

Typical sounder circuit wiring

POLARISED POLARISED POLARISED

SOUNDER SOUNDER SOUNDER
PANEL + !
SOUNDER + i 2 END OF LINE
CIRCUIT RESISTOR
TERMINALS —
+
DO NOT SPUR
(wiring not
monitored)
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Analogue Sensor Base

Loop o ( 2¥+ )
Start
R

1 - Using a meter with a diode test facility, connect the
meter in ‘reversed’ polarity (+ve to loop -ve and -ve to
loop +ve). The meter should indicate the presence of a
number of forward-biased diodes in parallel.

Monitor used
as input

Notes:

A = Normally open switch - closes under an
alarm condition.

To comply with the requirements of EN54-2,
isolators should be fitted between a maximum

2 - Connect the meter in ‘normal’ polarity (+ve to loop +ve of 20 loop devices.
and -ve to loop -ve). The meter should initially read low

resistance but this should increase as the capacitor in

each of the loop devices charges. If the meter indicates

18k
47k

A

(see Note 1)

the presence of a forward-biased diode then it is probable 1 ]
that one or more of the loop devices is connected in (| s re
reversed polarity or the wiring is crossed. - )4

3 - If reversed device(s) are indicated in step 2, they may

be located by successive halving of the loop (if the

site layout makes this difficult, the affected section of g " n.
the loop can be identified from the panel fault messages et Call Point
after the system has been configured and the links in /% )

the isolators removed).

[
Loop
Finish

+

S\,

28V Supply
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FALSE ALARM MANAGEMENT

« Consultation with all parties

« Appoint a Responsible Person - RP(fire alarm)
« Supervise painting, decorating, hot work

e Record and compensate for any change of use

« Keep fire alarm logbook up to date

« Agree an acceptable rate of false alarms (e.g. less
than 1 false alarm per 100 detectors per annum)

e Ensure service and maintenance carried out
¢ RP: If no effort to limit - system is not compliant |
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CATEGORIES OF FALSE ALARM

» Categories of false alarm — clause 31

« Equipment false alarms caused by
defective equipment

« Unwanted alarms (equipment OK)

caused by external fire like phenomena
e.g. smoking, burning toast, hot work, building work

e Malicious false alarms

« False alarms with good intent |
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CAUSES OF FALSE ALARMS
mes * incense
¢ steam * candles
« tobacco smoke; « EMC
 dust e lightning
e Insects [harvest thrip] ¢ high humidity
 aerosol spray  water ingress
e high air velocities [ion] ||* temperature changes
« hot work » accidental damage
e external bonfires I- static electricity
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DOCUMENTATION AND
CERTIFICATION - Installation

* The “As fitted” drawings, are required to indicate
the position of all detectors, alarm devices, MCPs,

Fire Alarm JBs, EOLs, cable routes, start/finish,
interfaces etc., and the device address numbers.

e Insulation records

* Resistance and continuity test results (unless the
commissioning engineer has agreed to do them)

e Any agreed variations.

« THE INSTALLATION CERTIFICATE: should
state that the Installation complies with the Design
Specification, BS5839-1: 2002 & BS7671 and should

| be signed by the Installation Engineer [CP] |
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Heat defector spacing (under fiat horizontal ce

Smoke delector spacing (under flat horizontal celling) Smoke & Heat detector spacing in corriclors
(heat detection not applicable to category L systems)

o~

z

E

BN

=

e

= |

L
Smoke detector under pitched roofs l Limits of ceilings heights (general) Mounting detectors in voids
LINE OF CEILING SLAB OR FLODATILE
DETECTOR TYPE MAXIMLUM UP TO 10%
Huat detector - chss A 9.0m 10.5m
i 3 TOP 10% OF o  ——
FOR LESS THAN 600mm TREAT AS FLAT CEILING Heat datattor = olfier classas 7.5 10.5m VoI @ OR TOP 125
Prairt typs smoks (stscos 10.5m 12.5m T f%_l DF V0
Carton moncaics detectons |0:5m | 2.5m ['%—l
Optical beam datactors 25.0m 25.0m r
Azperalion = RCrmAl 2ansitaity 10.5m 125
Aepration - anhanced sanstiviy 12.0m 14.0m
FOR GREATER THAN 600mm AT LEAST ONE ROW OF Aspiration - very high sensitiity 15,0m 18.0m LINE OF CEILING TILE OR FLOOR SLAB

DETECTORS SHOULD BE IN THE TOP 800mm
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Limits of siting sensors near obstacles or walls

Obstructions Ceilings with other obstructions or air handli
units etc.

m
I_I

FREE 500m / \\ i
LIFT SHAFT LIFT SHAFT i 1m FROM
DETECTOR |§| HANDLING
CONSIDER AS | ==l = uniT
REACHING N o P
THE CEILING | : Je=o RACKS ||

ACCEPTABLE HOT ACCEPTABLE
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7 N ~ E—
¢ g E N o E N —-——
{ ] y’ ] >10% of Ceiling Height
I 1 .
1 ¥ . 3 Minimum
. i - 500mm
=8 A A Treat as separate room 4—|
/ ~ -7t ~ i
[ = Sal i
) )
| |
1 1
\ Al !
X A 4
A\ ¢
¥ - - T -~ ~ ™z
= = = = C
7.5m 3.7m —] = >250mm h
/ <10% of Ceiling Height Minkntm
| 500mm
Standard Smoke Detectar Spacl Standard Heat Detector = I: ]
HEHAM S0 RetBair tpacl Spacing Normal Detector Spacing, eg. 10.5m max
for “simple” layout.
1
=
Kitchen Pantry T
Canteen 5M =
1~ /_ R 1.5M +
u\l .'/ ] [ '. _— = Height < 250mm S
Minimum 2 x
MAX DISTANCE 45M E i —- height
E - 11t01.7m - 2
—
Jl U= | . ‘
L Office | Nocmal Derjector Spacing, eg. 10.5m max
for “simple” layout.
Maximum 100m
I gl L. I
| 3 =1
A
Maximum
Mini 7.5m
558ﬂ.f1m| 1 >300mm : No effect
l* = 7y - <300mm :Treat as wall
Transm!uer or I
Transmitter/Receiver Reflector
Maximum
15m
¥ 5 s
{ - 2 st
Transmitter or Receiver or E
Transmitter'Receiver Reflector o
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Minimum . .

65dB(A)

& ©
A 241

" @ @
Minimum
65dB(A) >

< 4

_/

/M
B

— Mini o .
PN N L =
84 - 1t
: % Sounder
- S . Minimum
Stairwell imur
@ @ @ Min 60dB(A) 35dB(A)
Machinery
Generating
80dB(A)
I* 25m H
4 -16dB -23dB 69dB(A)
/
3
5 A 63 +3
©
o .Dd = 66dB(A) 5 (A).
A
/
l 62 + 3 K
Y -16dB = 65dB(A) 69dB(A)
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65dB(A)
@ 500Hz to 1,000Hz

+5dB(A)
@ 500Hz to 1,000Hz

BACKGROUND NOISE

FIRE DOOR
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G.2 Installation certificate

Certificate of installation for the fire detection and fire alarm system at:

Address:

1/we being the competent person(s) responsible (as indicated by my/our signatures below) for the
installation of the fire detection and fire alarm system, particulars of which are set out below, CERTIFY that
the said installation for which I/we have been responsible complies to the best of my/our knowledge and
belief with the specification described below and with the recommendations of Section 4 of BS 5839-1:2017,
except for the variations, if any, stated in this certificate.

Name (in block letters): Position:

Signature: Date:

For and on behalf of:

Address:

Postcode:

The extent of liability of the signatory is limited to the system described below.

Extent of installation work covered by this certificate:

Specification against which system was installed:

Variations from the specification and/or Section 4 of BS 5839-1 (see BS 5839-1:2017, Clause 7):

Wiring has been tested in accordance with the recommendations of Clause 38 of BS 5839-1:2017.

Test results have been recorded and provided to:

Unless supplied by others, the as-fitted drawings have been supplied to the person responsible for
commissioning the system.

www.bhrc.ac.ir eBHRCFIRE
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DOCUMENTATION AND
CERTIFICATION: Annexes G1- G7

Documentation
e G1 - Design Certificate

|+ G2 - Installation Certificate

* G3 - Commissioning certificate
« G4 - Acceptance Certificate

» G5 - Verification certificate (optional)
« G6 - Maintenance Certificate
G7 - Modification Certificate
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~ COMMISSIONING —
SITING OF COMPONENTS

I B R

 Siting of:

« MCPs

e Detectors including in ventilation ducts
» Control and indicating equipment

e Visual alarms visible and mounted
correctly

e Zone plan displayed
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COMMISSIONING - INSPECTIONS

» Mains power supplies - adequate and monitored

« Standby power supplies - measurement of
actual load currents I, & I, - close to design

 Specified cable as designed
¢ Immunity to false alarms - any 0bv1ous causes

« Compliance with design specification and
category [e.g. L1, L3 etc.]

« Radio system signal strength records
» Battery labelled - date of installation

www.bhrc.ac.ir GBHRCFIRE
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COMMISSIONING -
SYSTEM TESTS AND CHECKS

 Entire system inspected and tested
 All monitored circuits tested by simulating faults

« All MCPs, detectors, interfaces operate and
indicate correctly

 dBA levels measured for sounders and
intelligibility for voice alarms

+ Signals transmit to ARC correctly
 Cause and effect tested
 No changes to building affecting the design

www.bhrc.ac.ir GBHRCFIRE
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HANDOVER - CP

 Check all equipment has been returned to “normal”
— ARC is back on watch
— Confirm “isolation” requirements with RP
¢ Report to RP any previous defects not acted upon

« RP should sign for acceptance of certificates or
worksheets

« Documentation
— record any defect or action on worksheet/certificate
— record any defect or action in logbook
— return all drawings, operating instructions, etc.

— check service agreement for on-going maintenance
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G.3 Commissioning certificate

Certificate of commissioning for the fire detection and fire alarm system at:

Address:

I/we being the competent person(s) responsible (as indicated by my/our signatures below) for the
commissioning of the fire detection and fire alarm system, particulars of which are set out below, CERTIFY
that the said work for which I/we have been responsible complies to the best of my/our knowledge and belief
with the recommendations of Clause 39 of BS 5839-1:2017, except for the variations, if any, stated in this

certificate.

Name (in block letters): Position:
Signature: Date:
For and on behalf of:

Address:

Postoode oo

The extent of liability of the signatory is limited to the systems described below.
Extent of system covered by this certificate:

Variations from the recommendations of Clause 39 of BS 5839-1:2017 (see BS 5839-1:2017, Clause 7):

All equipment operates correctly.
Installation work is, as far as can reasonably be ascertained, of an acceptable standard

The entire system has been inspected and tested in accordance with the recommendations of 39.2c) of
BS 5839-1:2017.

The system performs as required by the specification prepared by:
a copy of which I/we have been given.

Taking into account the guidance contained in Section 3 of BS 5839-1:2017, 1/we have not identified any
obvious potential for an unacceptable rate of false alarms.

The documentation described in Clause 40 of BS 5839-1:2017 has been provided to the user.

O O O OO0
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SOAK TESTIN(-}

On site operation of the fire alarm, to test for faults
or false alarms

« Systems greater than 50 auto fire detectors
— One week (or more) soak test recommended
« Until soak test is completed, system not regarded as
operational

« Soak test acceptable if
— No false alarms during the week; or
— All false alarms investigated — avoidance taken

 Further soak may be necessary until clear
 Purchasing specification should include the soak test
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[ ROUTINE TESTING by the RP - daily

e The CP should train the RP on the FIRE ALARM
Routine testing:- PANEL (cie)
— Daily inspection. Weekly test and | "

| monthly tests (see following slides) Normal -Q-E
.|* Daily attention - —-—‘/
clause 47.2 (User Responsibilities) ‘

— check cie shows normal, if faulty,

FIRE ALARM

record in the log book and arrange PANEL (cie)

for repair. Fault o ))
— Check log book and confirm that indication )

any faults from previous day have | &po contact

been attended to.  maintenance ~ 2udible
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ROUTINE TESTING by the RP, weekly

* RP. Weekly - Operate a call point - check alarms
* Record in log book

A different call point each week
Make a list of all call points (MCPs)
 All call points should be tested in turn
e Test transmission to ARC (warn first)

« Remember “one shot” devices & isolate/inhibit keys I

MCP number | Date tested | MCP number | Date tested | MCP number | Date tested
1 1-Oct-06 4 21-Oct-06 7 11-Nov-06
2 7-Oct-06 5 28-Oct-06 8 18-Nov-06
3 14-Oct-06 6 4-Nov-06 9 25-Nov-06
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l ROUTINE TESTING by the RP - monthly

» USER/RESPONSIBLE PERSON [RP]
« Monthly attention

|— Start standby generator, if fitted, and run on load for
| one hour. Check fuel, oil and coolant on completion.

— Visually check vented batteries, if fitted, for general
condition and electrolyte level

» For employees working out of normal hours

— Operate and log a different MCP and confirm sounder
audibility, include Alert/Evacuate if practical.

i — Remember “one shot” devices & isolate/inhibit keys
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Q= 1
INSPECTION & SERVICING by the CP
Quarterly

Quarterly Tests - clause 45.2 - for sites having vented j

cells or batteries.

o With the charger connected and powered

check on-charge voltage and charging current
¢ Check cell condition and connections

¢ Check Specific Gravity [SG] - use hydrometer
* Top up electrolyte - use correct tools - safety

I * Handover on completion
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INSPECTION & SERVICING by the CP
Periodic

Periodic Inspection and Testing - clause 45.3
» Maximum period should be 6 months, OR
» Period may be less than 6 months if:

— based upon a risk assessment, assisted by CP and
— agreed by all interested parties

» If the 6 month maximum periodicity is exceeded
then the system should be considered to be not in

compliance Section 6 of BS5839 Part 1
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ST

FREQUENCY OF SERVICING

Fess

Reasons for more frequent periodic visits
— vented cells fitted
— recurrent equipment false alarms
— old, unreliable or unmonitored equipment in use
— corrosive atmosphere
— damp
— dirty or dusty atmosphere

— observed frequent changes of compartment usage,
construction, sub division of compartments etc.

!
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INSPECTION & SERVICING by the CP: 1

Periodic inspection & test - clause 45.3 (slide 1 of 3)
e Take ARC “off watch” before any other action
e Check log book and take action as appropriate
Check battery, including “installed on” date

Check on charge voltage of battery (with battery
connected and mains on, before any other tests)

e Simulate full alarm load
«  With mains disconnected, battery connected
«  With battery disconnected, mains connected

Test batteries according to manufacturer’s instructions
(battery tests are not specified in BS 5839-1)

Battery disposal regulations must be followed
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INSPECTION & SERVICING by the CP: 2

Periodic inspection & test - clause 45.3 (slide 2 of 3)
— Test one detector or MCP, dependent on CIE type:
» on each of the non addressable radial circuits

» on each of the addressable loop circuits
— Check operation of the fire alarm devices
— Any test not permitted, should be recorded on worksheet

— Check control and indicating equipment
o all fault circuits and indicators
» all ancillary functions - including link to ARC
» for good condition, no moisture ingress etc.
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| INSPECTION & SERVICING by the CP: 3

Periodic inspection & test - clause 45.3 (slide 3 of 3)

— Check false alarm records

— Check for any changes which may have affected
| clearances around and below any detectors

— Check visibility of and access to MCPs
— Test printer legibility and consumables
— Ensure ARC is back on watch

e Handover on completion, certificate/worksheet
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TESTING ANCILLARIES and
INTERFACES - CP

« All ancillaries, directly operated or through
interfaces, must be checked for operation

« Magnetic door releases - check operation

+ Identify any one shot ancillaries, e.g. dampers or
extinguishing equipment
— Test once if possible, then isolate if necessary

— If not fully tested, then measurements or tests to
verify operation should be made.

— Return to normal state, as required by RP

* Any failures must be shown on the report sheet
and notified to l}P
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12 month INSPECTION & SERVICING by the CP: 1

Inspect & test over a 12 month period
- clause 45.4 (slide 1 of 2)

In addition to “periodic inspection” clause 45.3:

— Test operate every re-settable detector and MCP
« Special arrangements for fusible heat detectors

— Check correct operation of all fire alarm devices
— Visually check accessible cables and fixings
— Check and confirm cause and effect programming

— For Analogue Addressable or Radio systems, check
analogue values and signal strength are within limits.
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12 month INSPECTION & SERVICING by the CP: 2

Inspect & test over a 12 month period - clause 45.4 b)
(slide 2 of 2)

— New wording in BS 5839-1 Amendment 2, March 2008

— Remote indicators should be checked as part of the tests
over thel2 month period

— Handover on completion of the 12 month testlng,
certificate/worksheet

Detector
indicator

Remote indicator

fRemnte indieatnr tn
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NON-ROUTINE ATTENTION

* Non-routine attention is recommended when:

— Appointing a new servicing company
— Requiring repair of faults or damage
— Modifications have been carried out
— Rate of false alarms is unacceptable

— Recovering from any fire
— A long period of disconnection is terminated
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NON-ROUTINE ATTENTION
New Service Company

Bemeommn
Pemgpe T

On appointment of a new service company - cl 46.2

— Inspect records, if available
— Confirm which BS the equipment was installed to

— Carry out a special inspection, €.g. :

— 100% test of MCPs, resettable detectors and alarm devices
— Confirm cause and effect programming
|- Notify RP of all major areas of non-compliance

— Certificate or worksheet on completion
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NON-ROUTINE ATTENTION - Faults

* Repair of faults/damage - clause 46.3

— Agreement for Emergency Call Out facility to be
available 24 hours per day 7 days per week

— Attendance on site to be within 8 hours

— Variation for remote or offshore sites to be be
recorded in the logbook

—  CP information to be prominently displayed
at cie — Company name, Tel. No. etc
— Record and arrange for repair as soon as possible
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NON-ROUTINE ATTENTION - Faults

* Repair of faults/damage - clause 46.3

— Agreement for Emergency Call Out facility to be
available 24 hours per day 7 days per week

— Attendance on site to be within 8 hours

— Variation for remote or offshore sites to be be
recorded in the logbook

—  CP information to be prominently displayed
at cie — Company name, Tel. No. etc
— Record and arrange for repair as soon as possible

www.bhrc.ac.ir e BHRCFIRE



S5 9 gy Ol3leindy 9 Sl 27°¢

The following work should be completed before/after (delete as applicable) the system becomes operational:

G.3 Commissioning certificate

Certificate of commissioning for the fire detection and fire alarm system at:

Address:

I/we being the competent person(s) responsible (as indicated by my/our signatures below) for the The following potential causes of false alarms should be considered at the time of the next service visit:
commissioning of the fire detection and fire alarm system, particulars of which are set out below, CERTIFY
that the said work for which I/we have been responsible complies to the best of my/our knowledge and belief
with the recommendations of Clause 39 of BS 5839-1:2017, except for the variations, if any, stated in this

certificate.

Name (in block letters): Position: Before the system becomes operational, it should be soak tested in accordance with the recommendations of
; 35.2.6 of BS 5839-1:2017 for a period of: .. .. (Enter a period of either one week, such

Signature: Date: period as required by the specification, or such permd as recommended by the signatory to this certificate,

For and on behalf of: whichever is the greatest, or delete if notapplicable.)

Address:

s POMtEOde! s

The extent of liability of the signatory is limited to the systems described below.
Extent of system covered by this certificate:

Variations from the recommendations of Clause 39 of BS 5839-1:2017 (see BS 5839-1:2017, Clause 7):

All equipment operates correctly.
Installation work is, as far as can reasonably be ascertained, of an acceptable standard

The entire system has been inspected and tested in accordance with the recommendations of 39.2c) of
BS 5839-1:2017.

The system performs as required by the specification prepared by:
a copy of which 1/we have been given.

Taking into account the guidance contained in Section 3 of BS 5839-1:2017, 1 /we have not identified any
obvious potential for an unacceptable rate of false alarms.

The documentation described in Clause 40 of BS 5839-1:2017 has been provided to the user.

O O O OO0
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G.4 Acceptance certificate [C] Allinstallation work appears to be satisfactory.
Certificate of acceptance for the fire detection and fire alarm system at: L] Thesystem is capable of giving a fire alarm signal.
Adidress: [ The facility for remote transmission of alarms to an alarm receiving centre operates correctly. (Delete if

not applicable.)

[] A suitable zone plan (or other suitable diagrammatic representation) of the premises is provided on or
adjacent to all control and indicating equipment.
(Delete if not applicable.)

1/we being the competent person(s) responsible (as indicated by my/our signatures below) for the

; ; The following documents have been provided to the purchaser or user:
acceptance of the fire detection and fire alarm system, particulars of which are set out below, ACCEPT the

system on behalf of: [ As-fitted drawings.

Name (in block letters): ..... Position: [ Operatingand maintenance instructions.

Signature: Date: [ Certificates of design, installation and commissioning.

For and on behalf of: [0 Alogbook

Address: [ Electrical Installation Certificate in accordance with BS 7671 for the supply to all mains related wiring.
[ Sufficient representatives of the user have been properly instructed in the use of the system, including,

B e atleast, all means of triggering fire signals, silencing and resetting the system and avoidance of false
S alarms.
The extent of liability of the signatory is limited to the system described below. D All relevanieve, defitied o e purcinsing specitionion; huvebesi withsssed,
Extent of system covered by this certificate: (Delete if not applicable.)

The following work is required before the system can be accepted:

www.bhrc.ac.ir @BHRCFIRE
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G.5 Verification certificate (optional)

Certificate of verification for the fire detection and fire alarm system at:

Address:

I/we being the competent person(s) responsible (as indicated by my/our signatures below) for the
verification of the fire detection and fire alarm system, particulars of which are set out below, CERTIFY that
the verification work for which I/we have been responsible complies to the best of my/our knowledge and
belief with the recommendations of Clause 43 of BS 5839-1:2017.

Name (in block letters): Position:
Signature: Date:
For and on behalf of:
Address:
Postcode:

The extent of liability of the signatory is limited to the system described below.

Extent of system covered by this certificate:

Scope and extent of the verification work:

[ Inmy/our opinion, that as far as can reasonably be ascertained from the scope of work described
above, the system complies with, and has been commissioned in accordance with, the recommendations
of BS 5839-1:2017, other than in respect of variations already identified in the certificates of design,
installation or commissioning.

[0 Inmy/our opinion, there is no obvious potential for an unacceptable rate of false alarms.

The following non-compliances with the recommendations of BS 5839-1:2017, have been identified (other
than those recorded as variations in the certificates of design, installation or commissioning):
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G.6 Inspection and servicing certificate

Certificate of servicing for the fire detection and fire alarm system at:

Address:

1/we being the competent person(s) responsible (as indicated by my/our signatures below) for the servicing
of the fire detection and fire alarm system, particulars of which are set out below, CERTIFY that the said
work for which 1/we have been responsible complies to the best of my/our knowledge and belief with

the recommendations of Clause 45 of BS 5839-1:2017 quarterly inspection of vented batteries/periodic
inspection and test/inspection and test over a 12 month period (delete as applicable), except for the
variations, if any, stated in this certificate.

Name (in block letters): Position:
Signature: Date:
For and on behalf of:
Address:
Postcode:

The extent of liability of the signatory is limited to the system described below.
Extent of system covered by this certificate:

Variations from the recommendations of Clause 45 of BS 5839-1:2017 for periedic or annual inspection and
test (as applicable):

[0 Relevant details of the work carried out and faults identified have been entered in the system log book.

During the past 12 months, ... siecnen false alarms have occurred

The above number of false alarms eq to false alarms per 100 automatic fire detectors per
annum (for Category M systems enter “Not applicable”).

The following work/action is considered necessary:
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G.7 Modification certificate

Certificate of modification for the fire detection and fire alarm system at:
Address:

I/we being the competent person(s) responsible (as indicated by my/our signatures below) for the
modification of the fire detection and fire alarm system, particulars of which are set out below, CERTIFY that
the said modification work for which I/we have been responsible has to the best of my/our knowledge and
belief been carried out in accordance with the recommendations of 46.4 of BS 5839-1:2017, except for the
variations, if any, stated in this certificate.

Name (in block letters): Position:
Signature: Date:
For and on behalf of:
Address: .
s POSTCOd R

The extent of liability of the signatory is limited to the system described below:

Extent of system covered by this certificate:

Variations from the recommendations of 46.4 of BS 5839-1:2017:

Following the modifications, the system has been tested in accordance with the recommendations of
46.4.2 of BS 5839-1:2017.

Following the modifications, as-fitted drawings and other system records have been updated as
appropriate.

I/we the undersigned confirm that the modifications have introduced no additional variations from
the recommendations of BS 5839-1:2017, other than those recorded below:

Signed: ...
Capacity:

(e.g. maintenance organization, system designer, consultant or user representative)
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Annex A (informative)
Choice of appropriate category of fire detection and
fire alarm system

This annex describes the category of system that is typically installed in various types of premises,
see Table A.1. The information in this annex is not intended to constitute recommendations, but
simply provides information on custom and practice, and on the conventional interpretation of fire
safety legislation. Decisions regarding the appropriate category of system for any specific building
rest with the authorities responsible for enforcing legislation in the building: there can be more than

one such enforcing authority.

Choice of appropriate category of a fire detection and fire alarm system

Type of premises Typical category of Comments
system

Common places of work, such MorP2/MA or Category M system normally satisfies the

as offices, shops, factories, P1/M requirements of legislation. It is, however, often

warehouses and restaurants combined with a Category P system to satisfy the
requirements of insurers, as company policy for
protection of assets, or to protect against business
interruption.

Hotels, hostels, student LlorL2 In bedroom areas, the design requirements are

accommodation, houses in usually based on the recommendations for a Category

multiple occupation and L3 system. Detectors are, however, typically installed

similar premises with sleeping in most other rooms and areas, as a fire in almost any

accommodation area of the building could pose a threat to sleeping
occupants; the system category is, therefore, at least
L2. In practice, few, if any, areas are left unprotected
and the system category is effectively L1, except that
a variation from the recommendations applicable to a
Category L1 system might apply to the siting of heat,
smoke or carbon monoxide detectors in bedrooms;
this often follows the recommendations of 22.3€) for
detectors in a Category L3 system.

Large public houses (No M -

residential accommodation)

Public houses with residential L2 -

accommodation

Schools, other than small single-
storey schools with less than 160
pupils

Hospitals

M or M/P2 or M/ System category is normally based on a fire risk

P2/L4 or M/PZ/L5 assessment. In many schools, a Category P system is
installed to combat the hazard of arson. In schools
that are partly occupied at certain times (e.g. during
evening classes or community use), a Category L4 or
L5 system is sometimes considered appropriate.

L1 (with possible Detailed guidance on areas to be protected and

minor variations)  possible variations is given in HTM 05-03 Part B
[N1] (in England and Wales) or SHTM 82 [N26] (in
Scotland).
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Choice of appropriate category of a fire detection and fire alarm system (Continued)

Type of premises Typical category of Comments
system

Places of assembly, (e.g. cinemas,

theatres, nightclubs, exhibition

halls, museums and galleries,

leisure centres and casinos):

Small premises (e.g. M -

accommodating less than 300

persons)

Other premises L1toL4 L1 systems are often provided in large or complex
buildings.

Transportation terminals M/L5 =

Covered shopping centres L1toL3 The exact design needs to be “tailor made” and often
forms part of a fire engineering solution.

Residential care premises Ll1toL3 L1 is regarded as appropriate for large premises.

Prisons M/L5 -

Phased evacuation buildings L3 -

Buildings in which other fire M/L5 Automatic fire detectors are sited in such a way as

precautions, such as means of to compensate for the lower standard in other fire

escape, departfrom recognized precautions.

guidance

Buildings with “inner rooms”, M/L5 Smoke detectors are sited in the access room.

from which escape is possible

only by passing through another

(“access”) room, where there is

inadequate vision between the

inner room and the access room

Buildings in which automatic fire M/L5 Care is necessary to ensure that automatic fire

detection is required to operate detectors are sited such that cool smoke cannot pass

other fire protection systems below the level of the detectors that cause release

(e.g. magnetic door holders) of the magnetic door holders, and through the (still
open) doors.

Situations in which fire M/L4 or M/L5 Custom and practice does not involve siting automatic

could readily spread from an
unoccupied area and prejudice
means of escape from occupied
areas

fire detectors in all unoccupied areas, such as plant
rooms and storage areas.

Any building in which automatic
fire detection is provided as
arequirement of a property
insurer or to attract an insurance
premium discount

M/P1 or M/P2 -

C

\ S
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Annex B (informative)
Typical noise levels in buildings

Table B.1 gives typical expected background noise levels for a range of building types. It needs to be
borne in mind, however, that background noise levels can vary significantly from building to building
of the same occupancy; likewise, occupancy can vary in any given building. Sound level readings for
the table were taken, as far as possible, at the busiest periods and short-term bursts of very high-level
or very low-level noise were ignored. For each type of building a typical range of background noise
sound pressure levels is given.

On the whole, measurements for the table were made in large buildings. In some buildings, the range
of background noise levels is very wide and the type of occupancy has been subdivided into, for
example, quiet and noisy categories.

The table is intended only as a guide but where it is used to assess fire alarm system requirements,
the higher of the two dB(A) figures in the appropriate range ought always to be used. Wherever
possible, “real” measurements ought to be made in the building where the fire alarm system is to be
installed.

- Typical occupational noise levels (Lp)

Area Lp
dB(A)

Airport terminals: check in, arrivals and departures concourses 5910 72
Gate rooms and pier walkways 54 to 64
Customs - baggage reclaim 631071
- channels 59 to 70
- departure lounge 49 10 64
Arenas, auditoria: 4 concert halls, cinemas, theatres, etc. 60to 75
Banks, building societies: public areas 50 to 64
Bus stations: quiet 5810 68
noisy 631073
Cafeterias: quiet 55 to 65
noisy 681078
Classrooms: quiet 561068
noisy 64 t0 72
Conference/ meeting rooms: 40 1o 45
Corridors: uncarpeted: - quiet 4510 55
- noisy 66 to 76
carpeted 2810 32
Courtrooms: 40 to 50
Dealing rooms: computerized 60 to 70
“traditional” 80 to0 90
Exhibition halls: 63t073
Factories: control rooms 701075
light assemblies 80 to 85

heavy engineering 95t0 105

www.bhrc.ac.ir eBHRCFIRE
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Area Lp
dB(A)
Hospitals: See note
Hotel bedrooms: TV off 281035
TVon 60 to 70
Kitchens (commercial): 65t 75
Leisure centres: squash courts 65 to 80
ice-rinks (public sessions) 69 to 80
swimming/diving pools 72t0 79
fun pools 8110 87
bowling 78 to 85
Libraries: book/reading - quiet 351045
areas - noisy (e.g heavilyair-conditioned) 50 to 60
receptions 50 to 60
Museums, galleries: quiet 48 to 60
noisy 60to 73
Offices: cellular 40 to 50
open-plan 50to 70
noisy 70 to 85
Plant rooms: boiler = quiet 66 to 72
- noisy 76 10 86
air handling 84 1p 87
compressor 891093
Railway stations (surface): waiting rooms 54 to 65
concourses 60 to 66
platforms - electric trains 60 to 72
- diesel trains 75t 85
keslzurantsr 72t0 75
Shop stores: quiet 50 to 60
noisy 65t0 75
Shopping malls: 70t0 75
Sports halls: quiet 60 to 72
noisy 72 to 82
loud ball games 781093
Warehouses: quiet 47 to 63
noisy 63 to 80
4 In these p tprocedures are normally that performances cease prior to a general

“Evacuate” signal being given; the background noise is then significantly lower than that occurring during the
performance. It is the latter noise level, as given here, that is to be used for demgmngthe system.

NOTE Special considerations apply in the case of hospitals b Sfor 2, in many areas the fire signal is
intended primarily for staff rather than patients. Detailed guidelings on sound i'eve!s that need to be produced by
the fire detection and fire alarm systems are given in HTM 05-03 Part B [N1] (in England and Wales) or SHTM 82
[N2] {in Scotland).
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Figure E.1 — Flow chart for the selection of detector and application verification

Identify the protected area/type of area; e.g. bedroom, kitchen, escape route, etc,
Identify the predominant activity in the area; e.g. sleeping, cooking, unoccupied, etc.
Identify the first risk associated with the area

Identify the false alarm risk associated with the area

Select Detector Type and Settings:
———®| Suitable to detect fire risk, while
minimizing the risk of false alarms

Is the detector
selection suitable
for the fire risk?

No Yes

Does the selection
minimize the risk
of false alarms?

Yes

Are both
the detector type
and the settings certificated
to the relevant part of
BS EN 547

No

Is no certification
acceptable to all
interested parties? 2

Yes

Does

this selection Yes Identify next
meet requirements p| Protected Area or
of the Fire Type of Area

Strategy?

A)See BS 5839-1, Clause 6 and 11. Agreement to use an un-certificated device should be recorded as a variation to
BS 5839-1, Clause 7. When referring to the agreed variation it is advisable to record all documented communication
between the interested parties in support of the variation.

www.bhrc.ac.ir QBHRCFIRE
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Table E.1 — Detector selection

Protected area/type of area® Choose from: Other: please specify

Hotel bedroom en-suite

Hotel bedroom non en-suite
Hotel suite

Bedroom dormitory style
Office cellular

Office open plan

Kitchen (main)
Kitchenette

Restaurant/ Canteen
Corridor

Escape route

Reception area

Lobby

Workshop (clean)
Workshop (moderate)
Workshop (dirty)
Warehouse / storage

Predominant use of area® Choose from: Other: please specify
Sleeping

Cooking

Unoccupied

Storage non-flammable
Storage flammable

General office work
Meetings

Circulation route

Escape route
Manufacturing
Manufacturing (hot works)
Assembly

www.bhrc.ac.ir QBHRCFIRE
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Table E.1 — Detector selection (Continued)

Fire phenomenon® Choose from: Other: please specify

Smouldering white smoke
Smouldering dark smoke
Smouldering changing to flaming
Flaming (clean burn)

Flaming (dirty)

False alarm risk(s)™ Choose from: Other: please specify
None

Steam
Toaster

Oven usage
Cooking

Dust
Smoking
Aerosol spray
Hotworks
Detector type® Choose from: Other: please specify
Optical
Heat (static)
Heat (RoR)

Ionization

Multi-sensor
Optical/ Heat
Heat/CO
Optical /CO
Optical/ Heat/CO
Optical beam
Linear heat
ASD Class C
ASD Class B
ASD Class A
Flame

Video

co
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Table E.1 — Detector selection (Continued)

Detector setting™ Please specify detail of detector setting(s)
Certificated mode(s) chosen?) Choose from:

Yes

No
Acceptable to interested parties?® Choose from:

Yes

No - then specify

Fire strategy met? Choose from:

Yes

No - then specify
Detector type/ setting choice rationale) Please specify in detail
Comments/ Details as appropriate
Action®

4 Protected area needs to be related to the system category as defined in Clause 5. In the case of time-related settings (e.g. day/night mode), a new selection process needs to be
undertaken and recorded for each setting.

B) Anticipated use(s) of the protected area - does not need to be an exhaustive list but needs to cover the main use(s).

0 Risks anticipated in the protected area. This can either be described as the fire type or in terms of the expected causes of fire. Only the main fire risks need to be identified in
Table E.1 - this need not be an exhaustive list.

D) Only the predominant false alarm risks need to be identified in Table E.1 - this does not need to be an exhaustive list. These needs to be described in terms of the expected causes
of false alarms. See Clause 35 for assistance with selection of detector types for the minimization of false alarms.

F) See Clause 21 for further information on detection types and their selection.

F) Different detector settings can include various response speeds, delays, variations of sensor performance, sensitivity of alarm level, etc. Other risks (e.g. evacuation strategy/
timescales) need to be considered when choosing these settings.

% Some detectors might have modes of operation which are not certificated to the relevant BS EN 54 standards. These modes are to be avoided if at all possible but where such
modes are used, that decision needs to be agreed in writing by all interested parties following a fire risk assessment, noted here and explained in the rationale in Table E.1.
Information concerning non-compliance of a specific mode has to be provided by the manufacturer by clearly marking the detector or within the associated data (as per BSEN
54 standards, On-site adjustment of response behaviour).

H) Refer to Clause 6 for the definition of relevant interested parties.

1) The implications of future changes to the detection type or setting need to be understood and continue to support the fire strategy.
N The reasoning behind decisions concerning the choice of detector technology, type, setting, sensitivity, etc. need to be given here.

K} Any additional, relevant information concerning the detector selection needs to be given here, including required or agreed actions.
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To assist in completion of the fire phenomena column in Table E.1, the following summary of individual sensor detection performance (as found within point ty
fire detectors) is provided in Table E.2. It also shows some indication of how a typical multi-sensor detector can be used to improve detection.

Table E.2 — Example fire risks

Fire phenomenon Examplefire(s) Ionization Optical (scatter) CO detection Heat Flame Typical multi-sensor Typical multl-sensor detectlorl
detection detection detection detection detection e.g. optical-heat®)  e.g. optical-heat-CO®
Smouldering white Smouldering s e * * * Ak ook
smoke electrical fire
Smouldering koK Rk ootk ® * A ——
wood
Smouldering dark  Smouldering b g gt * * Aok AR
smoke furnishings
Smouldering Waste paper bin ~ *** . o Aok otk Aok ookl
changing to flaming fire
Flaming (clean Burning solvents * * * Aok AR ok —
burn)
Flaming [dirty) Burning oils ok ik wk Eakok ook Sokoksk okl

Key to fire hazard detection: very good = ***** good = ek moderate = *** poor = ** verypoor =*

4 Multi-sensor detector responses could be a combination of the single-sensor responses, but the behaviour of a multi-sensor is dependent on the manner in which the sensors are combined within
the detector. The combination of sensors within a multi-sensor detector could provide an enhancement to performance overall and cannot be considered to be the linear sum of the individual sensor
responses. The response of multi-sensors is not common across all detector manufacturers due to differences in construction and internal algorithms. The response of a chosen multi-sensor, includin
its mode and settings, should be properly understood to ensure that the risks are adequately covered. This table shows some typical examples of multi-sensor responses and does not represent an
exhaustive list of all possible sensor combinations and algorithms.

www.bhrc.ac.ir QBHRCFIRE




BS5839-1 pilowd 9 (5590 28¢

Table E.3 — Example avoiding false alarms

False alarm  Example false Ionization Optical (scatter) CO detection Heat Flame Typical multi-sensor Typical multi-sensor detection e.g
phenomenon alarm cause detection detection detection detection detection e.g. optical-heat® optical-heat-CO®
Steam Shower or - - Aok ok *h
bathroom
Smoke Smoking kitchen/ * s Aotchon Hobok ol
cooking fumes
Dust Warehouse _ ok Wk Aok ok
Other Aerosol canister * % Aotodolok Holok ook
particular product, artificial
smoke
Sparks/ naked Welding - Ere b ok * ok Aok
flames
Substance Insects Aok Aol sleoledokok Acololok Aokofokok stk scolokk
ingress
High ambient Air conditioning, = ** o oohak ook ook
air flow open doors/
window
Rapid thermal Opening of ovens  ** Aok AR * AR AR -
change
Key choice to avoid false alarm: very good = *eek good = *e* moderate = ¥** poor =** very poor =*

4 Multi-sensor detector responses could be a combination of the single-sensor responses, but the behaviour of a multi-sensor is dependent on the manner in which the sensors
are combined within the detector. The combination of sensors within a multi-sensor detector could provide an enhancement to performance overall and cannot be considered to be
the linear sum of the individual sensor responses. The response of multi-sensors are not common across all detector manufacturers, due to differences in construction and internal
algorithms. The response of a chosen multi-sensor, including its mode and settings, should be properly understood to ensure that the risks are adequately covered. This table shows
some typical examples of multi-sensor responses and does not represent an exhaustive list of all possible sensor combinations and algorithms.
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Events other than false alarms or maintenance work

Date Time Event?) Zone") Device® Action required® Date completed® Initiz

4 For example test, fire alarm signal, fault.
B) Where applicable.

False alarms

Date Time Zone Device that triggered Cause (ifkmown)*) Brief Maintenance visit  Findings of maintenance Category Further actions Action
alarm signal circumstances required? (Yes/No) technician® of false alarm required® completed

4) Where cause is unknown, record activities in this area.

B Where applicable.

Maintenance work

Date Time Zone Device Reason for work Work carried out Further work required? Signatu

4] Where applicable.

www.bhrc.ac.ir QBHRCFIRE
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