Clepatieclostont Chapter-8 Initiating Devices: Smoke Detectors

Chapter-8
Initiating Devices: Smoke Detectors

Smoke detector gpsaopd S:daqpsa? 320§de) Ssecunleselopts 03q$320305 0o0s0E00s00pd
oBoogpigblogoopdi Smoke-sensing fire detector vpcopdiealcap§oopdi cuopugeMfgé Sieané
20pdmedl 30§ o[gEonodel &diqp: 32980 agodediamaophi Belopt fire alarm system 3&Eso
qP:00pd smoke detector g0 0odocond00de Je) 3295{gjeua(e3a0pdN
Smoke detector gz 000e0€a00:62009 qpdgudqadyPen
() &:econEagit 3260080 [3088EqS (able to detect fire early)
(9) 86005 3agudmen: effensel B:aocdoowdgps PLdsOLVSEEEOWIIPE JqPs OMOSE oGP

2§$8 cepodan§Ceogs(allows emergency personnel to respond)

(0) 200005 2agep0d conmEcd§jeoqs(life safety) 1 pgoogodigp: omapudes $¢
(020) &seonsomapudees 0sdgpsel udlpb8odgige Slgtunieoq(highly reliable) o3gdoopdi

soo@:c{pzooé smoke detector gp:e0 ionization spot-type smoke detector 1 photoelectric spot-
type smoke detector 1 liner beam-type smoke detector 1 air-sampling smoke detector §<§ duct-type

smoke detector o3 [g®[o30005
hin

& ©-0 8:600005qp: [§0edlOsE 8:3:¢j $0(smoke detector spacing with beams less than 0.1 H.)
8-1



Fire Alarm Systems Ceppieledlepronty

Ceiling Ceiling

Detector in either location

Q - J(0) Smoke detector spacing with beam <[> - J(®) Smoke detector spacing with beam
depths greater than 0.1 H and spaced more than 0.4  depths greater than 0.1 H and spaced less
H. than 0.4 H.

& ©-p 8:8eqpz(smoke) 3a0gd05(gdedlO(stratification)

TITANUS® air )
sampling smoke point-type
detection system smoke detector heat detector

»

h 1 T

B e e b R R R

Implementation of
actions after At

(logarithmic representation)

Burning intensity
S S R

Time

 ©-G Air sampling detector | smoke detector 1 heat detector o3 830§938Eq§03p2005 :§$

e L o

Ceiling jet Hot gases and smoke

Hottest gases and smoke

Fire plume
centerline

\ Flow
Flow__- : Fire

L
AL LSLSSLALLSSLALLLS LA LSS LSS LIS S L LSS LSS S LS LSS LSS LS LSS AL AL SS A LI LSS A LSS LSS

Q ©-§) Smoke detector with protective <[> ©-6 Ceiling jet formed by fire plume
mechanical guard
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©.0.0 000608q§ ©cdzdpdesePYp:
eamhesdlgdesepypizacgod 0sdo0y 932008 qpdgude) 8&E: wapboonigi€ smoke detector gp:cd
0nbe0Eqs 6360 croopsaefgeacs (ambient conditions exist)aoo5

(0) 20§§ (0) 80§ 0€cB0§odc00d 860005 (temperature below 32°F (0°C))esepqps

() 220§§ (000) 80§ 0€Bnfodc0nd [gEoopd(temperature above 100°F (38°C)) esepqp:

() @000 BcdE:e0 macyslgCoopdesep (relative humidity above 93 percent)

(G) @euddods$: 300 ft/min cood JgSoopdesep (300 ft/min or 1.5 m/sec) o3gdaodi

©.0. J Smoke detector &l o}fy$q $¢ 0oBo§:0q saalgesesqp:
Smoke detector & odgS$qod  3OFE0OAEEPSEo8EDRY  vodokioyt  soelgEaesyp:

(environmental conditions that influence smoke detector response). Table 8-1
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Air Velocity Altitude Temperature

>300 ft/min >3000 ft Humidity <32°F > 100°F Color of
Protection (>91.44m/min) (>914.4 m) >93% RH (<0°C>37.8°C) Smoke
Ion X X X X 0]
Photo 0] o) X X X
Beam 0] 0] X X 0]
Air sampling 0] 0 X X 0]

X: Can affect detector response. O: Generally does not affect detector response.

©.0.9 Smoke Detector sa§jza00:ps

Smoke detector g0 3280032044E () SepsdCoopd
(o) Photoelectric $&
() Tonization o3gda0p5

Smoke detector gpsaopd heat detector qpsoood 8¢ qElg$go alarm activate [0§Ea0pdn
cuonoyedge 20§s o[gEonodel &sdigp: HgoagodedlaoneomelopE [gdoopdn 8:60m005
eonqf =0o§§S(very early in a fire's development or incipient stage) o€ &s§:qps ogoded
aneapdoopdi Photoelectric smoke detector gpsaopd 8:8: o[gded 00pb8s(smoldering fire) gpso?
qodqICs 03§ Ca0pd

©.  Ionization Detectors

(o0) Ionization detector qpsogC ionization chamber $& ionizing radiation [gded coepdsaep(source) o3
lo€oobi Tonizing radiation [gdedleog$320305 320%4{gj00:0000826pen Americium-241 [gdoopdi
Ionization chamber oScgE Alpha particles(helium nuclei) opode0:§E0p5  (0)oCo380m
0gpe00pd ag00dmad(gpx(+ve plate) $& sao[gpi(-ve plate) opgj 0cadSgp: (J)ge: doCoopdi
05008¢ 360IC:e0555¢ 2080c38(gpe(+ve plate)sE §ode00d00(GE 3250560058HgE 26
0c38[gps(-ve plate)od so05aon:0000N

(9) &econogigtielope  0godao0d&diqp  ¢lgCqpopdesegyprood  Zaesicud(ionization
chamber) 202823 o€aepadognioopdend 0c3d[gp( )9 el B:eotieseom agded current
0} eaypspdieoaopdi ad3adl smoke detector activate [§6c86epdn 81607005 [gbedo0pd8:
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(flaming fire) $& &s§s0[gdedl00pb8:(smoldering) $6§jEadiod qElgSg> B§$E00I croadoge
8:8sqps o§e0m; 20pd32dl 3cdsaegPad reset cpdBomns [gbagncdepd

e . | ‘-
<"3 ©-qQ(o2) Multi-criteria () Projected beam—type smoke (o) Typical projected beam—-type
detector detector with reflector. smoke detector.

(‘P ©-0(on) Device programming  (9)Addressable smoke detector (o) Typical spot type smoke
unit and smoke detector. showing programming switches. detector.

Q ©-@(0) Initiating device base showing <[> ©-e(®) Smoke detector with base showing incoming
duplicate terminals. and outgoing terminals.

Photoelectric smoke detector o3¢ dlo€o0pd
32805203C:qp2

(1) optical chamber

(2) cover

(3) case moulding

(4) Photodiode (detector)

(5) infrared LED

Q ©-00 Photoelectric smoke detector



Chapter-8 Initiating Devices: Smoke Detectors

Elmﬁsﬂumé ; +J_Pusitiva electrode

Alpha
; r source

; Alpha panticles
-TNagatiwa electrode

Currant
ke '--H,.;?\ detector

("3 ©-0 ) Photoelectric smoke detector —Sensing 9 ©-0p Circuit of an ion chamber detector.
chamber in a photoelectric smoke detector. Combustion particles reduce electrical flow and
trigger the alarm.

MNegative ion
Positive ion —

/—Small radioactive source

Voltage across plates

particles

lonized air molecules
¢ ©-0G Typical single- station smoke alarm ¢ ©-0§) Operation of an ionization smoke detector

=
Q ©-0 Technician removing wire from device ¢ ©-0q Aerosol smoke product for functional
to check electrical supervision test of a smoke detector
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From the makers of

SMOKE DETECTOR usriﬂ !

CLEANS !
SMOKE DETECTORS |
ON SITE ;

INSTITUTIONAL SIZE
NO. DUS-E;

MODEL NO.

<‘;> ©-06 Functional test of a smoke 9 ©-0@ Technician using a ‘t’ - Jo Compressed-air
detector heat detector tester smoke detector cleaner

Photoelectric a3wopcb optical smoke detector gpzaopd &:: o[gbedloopd8s(smouldering

fire)o [gBecloonoogd [Fensoopd 8:8saSqp: O aqflgSg> =0§d§E(more sensitive to large
particles)oopbi o3eo05 flaming fire ¢ [gdedlaonaopd Gooiccdoopd =agbqpiod 30§98ES(less

sensitive to small particles) 05320001

Ionization smoke detector 330pC:§ 39§scud(sensing chamber/metal chamber)saopts
GoogPiade FEuss(Gozeogs (ionization [§Beogs)za0z05 ceBudoogdlopugnds(radioactive material)
5p0:c0do0pdoonionddi - ABeqBudoogBogognds(radioactive  material)o  radiation  [gbedom
o0pdB6o0pd g 0odBiclopEs(low, and steady electrical current) [gbedeooogdi Electrode $b9
F[oprogt Bse0Cies000d current vedNOD 03E:0500200201

8:8sa8qps(smoke  particles)  Jo€aopdecoaopd  chamber  3a03E:030€eepaSaopdsad]
eooeedc8oyjjs(air molecules)gp:ad s3EogCsqpianigdfgoz(ionize)eocomelop electrode $69ma(oy:§)
conductivity o3oCsognzoopdn Conductivity oqe08:g03 electronic circuit (¢ 3E:0m 2005005000:2005
current oedNcood $pd:ogosagiE fire alarm signal ooodew:a000i Conductivity 00pS 2005605000:0009
F0¢(pre-set threshold)od eepod§oopdeedl S:ecnteseomelopt d:digp: agodedlam(ges [gdoood
0P LITO05e050 fire alarm signal opodeuigEs [gdo0Rdi

Radio active source amplifier Radio active source amplifier
_ = — J P
Alpha particles—| / | \\ / \_' /N ~. .
J —\ /'/L’ / J' \ A_K \ .
\ |
(OGN ] - \—// -
electrode O e To alarm circuit T'o alarm circuit
O @ Normal electric Electric current
Q o) Current flow Flow reduces
, triggering alarm
> smoke
Positively charged ions Negatlveh charged ions
Ions reduced
¢ ©- o lonisation type smoke detector : Normal operation ¢ ©-J Fire operation
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Ionisation type smoke detector qpsoopd  B:fraaspbiccbomogadoopd  agtlgge
Gom0denonoopdds(fast flaming fires)qp:od aqEggn 290§98C000n &:dsqp: onEsqlsagnsanpd
208l 303360905 reset cpd[Bsoons(automatically resets when the atmosphere clears) [gbogo:

20pdi

hml‘h in the

Mcurmt

m g R - ‘rnizt —_
3 +
L “
Perceplion area-casing Sianailan s particles | ﬁi

<:> ©- Jo lonization smoke detector

lonization Chamber

Screen

Meatal
Platas

Adallve

Particles

Americium Source

c} - JG Ionization smoke detector

©. J.0 Ionization Smoke Detector gp:ei 830:0005j05¢p:(Advantages)
(2)0[gE8E 2005 Sserntagypia’ 320§98E2000N (detects invisible products of combustion)

() e=a§eon(aerosol) qpzodcopds 330§d§Ea0pdi (detect other aerosol)

(0) aqElg$g> 3006 O8EaE5N 0ods5pS:3gE EdgE: 30§58 Ea0pdn (quick acting)
(00)Clean room gps $¢ computer room gpsopE 3agPsads Y gIECRaRdN
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comEo00509§,

©. J.J Ionization Smoke Detector gp:eii 330:505:qp: (Disadvantages)
(00)8:s§egpodom a38Ea0phi 00gsdesnads oadeomn 20e86er0deggpicd ©B§EI (detects

the presence of smoke only, not toxicity)

(9) False alarm gp: 0o05G0:Eo&00pdN (high false alarm rate)
(0) Godmagepud§taodd eqBudoogiopogobs(radioactive material)gp:od  320dH{gjc0ns00001

(hazards for ionization detection)

@

BR

Beam
receiver

BT

Beam
transmitter

<°3 - J§) Operation of a photoelectric light obscuration smoke detector

Do
i
\\
éﬁﬁf’H éﬁ%/’H %%*\‘
N QK Y
Light Source Light Sensitive Device Light Source Light Sensitive Device

‘;’ ©- JG Photoelectric light-scattering smoke detector

©.9 Photoelectric Light-Scattering Smoke Detector
©.9.0 Light-Scattering Smoke Detector 330060050

Photoelectric light-scattering smoke detector o€ saco:opodeu:8Eaopdaaep(light source) $&
F200C:eepCad 320898 Eoopdaaep(photosensitive sensor)od Clo€aopdi Light Emitting Diode(LED)0?
F200e:a00de0:8E0pdeaep(light source)salg®d 320gjoons00pdn Dark chamber s2038:03 sac0Cionss
(beam of light) coodeu:§Eoopd photo diode o 00d00H0RE 006s0C0ons(Ge chamber &l sofgps
0062005038 photosensitive sensor 026s0Eoozo0pdn Light source ¢ agodamaopd sacotions(rays)
20p5 photosensitive sensor ¢33 eageepadesnt [gapdoomoogdi

8:8:aSqpe(smoke particle)qps 329§:cod(chamber)sacptaad oleepadamnaopdssdl ood|,eom
F00:00digpo0pd v3EG photo cell adlad ogeapadaopdi 8:§:0Sqp:(smoke particle)qps sacotionss
(light path) sacpC:o€eepadamnoogdbendl saeepElg§g:(reflection)elopE sacotagp: [g[o3 (scattering)
ago:00001 Photo cell gp: 3260103 8acutseepe oqjeepaboopdeasl photo cell gpio cqed current
00056000001 &deqpz  0CeepadeOEPIoopdendl  200deodao:a0p)  current VeI O3
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anc86epdn Bzedl Secnteseomalopt &:8iqp: agodedlamgl: [§Boopd vpupsa0decdon fire
alarm signal 0oo5e0s[gEs [gdo0pdr

Wiring terminaI37\

Chapter-8 Initiating Devices: Smoke Detectors

LED or 1 /—Light> »

laser light sensitive

source — receiver
Smoke particles scattering light l \ Bug screen

Qo— JQ Operation of a photoelectric light-scattering smoke detector

opboopdesepypopt ionization smoke detector sajgeaon: 320dd{gieepd 6pda0pd Gsep
o€ photoelectric smoke detector gz’ 3205{gepda? GoogPgRs0:uEd 20606l 2005
System 83E505C [g[gEad§:a3br0nqpimnes[yC 830600005958 Poupdd mediopt comodenmnt
8E2005 B:mameon:ad coogpgy [HooCefesionacda$ cdeabaopdi of¢am cotenyh oSmEoopd
smoke detector 328202203 egequd 006e0E8EE65N Tonization smoke detector gpsoopd
8:82505:0000 Qelie e Begqp:d  GoEigad8Eood
Photoelectric smoke detector gpsaopd &:Ssgqp: 2p0g0ad0M GoGHEANE 000500p) Big320905
3260mC:0059d00p01 Photoelectric smoke detector gp:aopb smoldering fire qps3a0g05 sensitive

BigBoogt
Relay HL}E

8:@07)08qu|

Clepaleplelquptetontel

0.68K

ac input -

220V , i Q
5 IN222

—1UF

20K, K

('E) - o Circuit of photoelectric smoke detector

Photoelectric Detector

|_.. _t:‘ :I'I:""_!.II\.:.E:_.'\;_ N'H.\_rﬂ_\_\-\- .
T R e *
“‘J‘.ﬁ.}j&c:m}{ﬁi I,_I__._-I_ ; K?'

N eIy
Light Source T4 Light Sensar

smoke Pardicles

("3 o- e Photoelectric smoke detector
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@ ~— Current Monitor Clear Air
Smeke Particle Charged lons <

Receiver Light
Source

Alarm Condition

Light
Source

—7 \
Alpha Particles Radioactive Source

('3 ©-po Ionization smoke detector :39(\98(\?&“3 ‘B ©-p0 Projected-Beam smoke detector 39&98
Co
Roe

Reflected Phota Cell

(';) -9 J Light-Scattering smoke detector ‘:’ ©-pp Reflected type beam smoke detector

©.9.J Photoelectric Smoke Detector gp:ei 830:000g/05qp:(Advantages)
() [468800p) 8sB:0Sqpiod comCignaB8Ei 20§98 a00i(sensitive to visual particles of smoke)
(9) 2p§§ DBEe[gEor0500p) S:eantagpiad B8Ea00i(detects smothering low heat fires)
(0) eoogn [Bjoate) BEadi(provide early warning)

¢ ©-pG(02) Smoke detector (@) Smoke alarm (o) Intelligent smoke detector
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©.9.9 Photoelectric Smoke Detector qp: a:5p5:q(05¢p:(Disadvantages)
() 081 gSgpeloPpC comigy  Fpdecdfgl: [g0§E00I 30§d8EGE:  oyeotiags
882005 (early contamination by dust causing reduced sensitivity)
() &:Beqpeodoo BE 330§d§Ea0pdn (detects presence of smoke, not toxicity)
(0) dosaoqEsee [grpdeugs 832500051 (Must be cleaned on a regular basis)
(00) False alarm gpsgo [gdedlerodaopdn (high false alarm rate)

©.9.G Photoelectric Detectors saqpzed: 00Sso€ecpdioopd esepgp:(Locations)

$pafeqps(office) 1 clean rooms | raised floor spaces | op&qjoe8:qps(computer rooms) |
o005c8op§zaasqps(telecommunications rooms) oodefa agbodediqps(electrical equipment rooms)
F6essqps(sleeping rooms) 0a0pdaBoaE smoke detector gz’ oods0Eoonienr§oopdi

Parallel Light
Beam J'
Light Source—D ) l*—— Photocell
Lens

<°3 ©-96) Photoelectric type smoke detector : Normal operation

......

Light Beam Scattered

\

Light Source —D ' ' i I

Lens

Photocell

Smoke Particles

c} o-g@ Photoelectric type smoke detector : Fire situation

Ceiling
Max deflection 15° . A 27m(max) £
Transmitter 4 ------------------ . gm 13,5m . 21,5m Receiver ¢
Unit L e AR 215m Unit
[ S 27m(max) 4
Wall Wall
Floor 30m 50m 80m 100m

¢ ©-pq Beam detector deflection characteristics (Vertical plane view)

©.G Beam Smoke Detector
Photoelectric device ood§jegdoopdi &:3:qpz oCeepadfglielopC sacolionfeqpa(light beam) Boded
agnz00pSi Photocell 98a86epad§epd sacotiongaqp: caqpspSiognicamaelop activate [gBoopd
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Light Source Light Sensitive Device  Light Source Light Sensitive Device
4@
oo D4—— ( #

¢ ©-p Photoelectric linear projected beam smoke detector(Light obscuration smoke detector)

aBs00m300p)  FacuEionkiqpidad &§:gSqp: 0Ceeprdognioopdaadl sacionfiqpicd o
8odado003R(diffusing the projected light beam by a specified percentage of obstruction)
[g6eoc0006[03pE beam detector opE alarm [gdeclaonoopbi Beam blockage cloyp¢ trouble signal [gb
a3l 20201

Optical Beam Detectors

%/////////////////////W////{k//////V/W/////////V/////////é

2 Maximum converage of 2

2 Beam Detector is 100m by Z

% 7.5mon both sides of the 7.5m ?

Z infra-red beam centre line . Z

g’ (i.e. Total coverage = 1500 2
Transmitter 7 sawemees oo Yo Receiver

. A : Z .
Unit é Infra Red Beam Centre Line 2 Unit

~ - 7

Wall 7+ >
,,,,,,,,,,,,,,,,,,,,,,, fwé

("3 ©-J¢ Beam detector coverage characteristics (Horizontal Plane View)
Wall

s [

Transmitter Unit Receiver Unit

o — 1

Infra-Red Beam
7,5m

/_// / // 4, 4 ey 77 AL,

A
v

100m Max
¢ ©-go Beam Detector Spacing
Optical Beam Detector gpz5¢ 83E:0066pogt 603 [0aepd 20905353 Bewrod edlagps
o Difficult access for detector installation, maintenance, testing and replacement
e  Exposure to direct sunlight
e Multiple reflective surfaces causing false alarms
e  Building movement
e  Multi-level detection
e Aesthetics
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Smoke detector ¢ false alarm [§6edeo8Ea005 sae(opCsgp:

(o) Cooking smoke

(J) Steam from a hot shower

() Dust stirred up while cleaning

(G) Spray paint
(§) Sanding dust
(©) Solder smoke

3266g03:00001

Flaming fire olo3pC [g6edl000b 8:8sqpiopt eooiccboopbaagsqps(small particles) doCecy
§oopdn Smoldering fire elop¢ [gbedloogd &:@:qpiogl [PBrunsoopdaagSyps(large particles) doé
ey §oopdn Smoke detector qpsoopd ©pboopd B:diaadjEroniesd =:0§d8EI BEEQS saps

2.5m
calculated from

twice12.5% of 25deg

10m mounting

height ™|

/

Seven optical
beam detectors
required at this
height

18.75m width covered by one optical
beam detector within 600mm vertically
of the apex, using the extra coverage of
25% given by the roof angle of 25

degrees
v
600mn%3\ A
ST 1 _L125m
= calculated from
T~ 25m 1.25m 12.5% of 10m
— “« —»| |« | mounting
height
- @ 0.0 @&
10m 20m high
mounting
height
v
17.5m width

c? ©-Go Sitting of supplementary optical beam detectors

©.§) Ion Smoke Detector $& Photo Smoke Detector ojeil 820§9$EgEs(Sensitivity)

(o) Ion Detectors

Ion smoke detector qpzoopd sensing chamber 20RCs5 Googpd SBEsogsigp: [gdesand
(ionizes) [gepdeomelopE GooicudaopdB:diaSaps(smaller smoke particles)od  comEago
304 8€20001 a36aod smoldering fire ¢ agodauo0pd &:deqpopd [PFren:00pd F20Sps(large
particles) doCeseomalop smoldering fire &econleselopt: B8EQS sensitivity o
[gGoonzqo0pb ABmdl  GooccboopdBiSiaSqps(smaller smoke particles)od  oversensitive

[gde00005

Geo$¢ GO FeSqP:Ediod 3eaicudedeam 3PCiugSizreotandd cepadeInt [FREE
(ionization [g6es2nEpd8E)eomaelopé margSeanicadaod) &dieSqp: §esloptiod aB8E
30§58 E[g8E: [gBo0pd

( J) Photo Detectors

Photo smoke detector qpzoopd chamber 820p8:03 sacuCson§sqp: aode) smoke particle gz
;cot:udo(reflection)elop B:deqp: Jes[gt:od a38Ea0pdm Photo smoke detector qpzoopd
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smoldering fire ¢ [gdedl00pb [0Brensaopd 8:8:q&(larger smoke particle)qp:od comlagn s30gd

§E20001 9Beo0d B:eomadlgE enEaopdBs(flaming fire)p ogodamoopd 8:dsqpiopt cooscud

aopdmagsapi(small particles) do€eseomelopE smoldering fire &econCeseopp: BEQS

sensitivity o [gEaon:qoopdn B=edl [Brensoopdeaesype(large particles) o oversensitive

[§0c00005

F00:o0igpo0pd 6eodg &:d:eSqpiod BB ZacuE:udE[oggaopdn 88 iy

[g6cdlcoq§maogad  Groos§ &sBgSqpicl  sagudmaonaopd  cecnohest  [DpeneS

83280005

0598006602050 GEdsn[o3odaE smoke detector $89 EagI0d wonEeotoocdogeon
Ion $& Photo $8§jgedlCsoons000b combined smoke detector g 030gE3[o300p5n 32§ (enclosure)
000932038+ ion smoke detector $& photo smoke detector $8§j: copdogEsconigEslgdoopdn Combined
smoke detector qp:o0pd smoldering fire clop¢ [gdecloopd &:d:qpsogl [BrwnioopdangSyps(large
particles) $¢ flaming fire @ cgodcP0Rd &:Jsqpropt Govicudo0pd3PGSEP:(small particles) $6G):
ocd:ma0p05 20&eagHoopdi Combination smoke detector sagp:aopd Guoopuyeege less sensitive
[g6e0me[opt false alarm sogp5:c05000 [g0ed§Ea0pS

Tube support hole only for ducts
/more than 36 in. (910 mm) wide

T
Independent support (unless box is listed Air duct . — Airflow direction
for pendant mounting) Duct width —_

| l

] | mm— |

Conduit
Electrical box

! Insert a plug in this
| end of inlet tube.
—
Expected airflow
direction

Return tube slant cut face

panel door oriented downstream
of airflow
Inlet tube
:gksei:‘:;e Do not insert a plug in
of airflow. the return (exhaust) tube.
q) ©-G_J Pendant-mounted air duct installation. Inlet tube orientation.

©.§).0 Smoke Detector 0ods080on:q$ Gsep(Location)

Beam qp: Jes[gliclope crocodselopt: elpEicdfglel saofpaocdespady(affect air flow)
[g9edla0pbi  gqedsn[oged0pd (§)80mcond Ggélon smoke detector qp:ad beam &l 6320059005
(underside)ogE ondeoaoaepdi  vaE:cuE{gEesepyps(open areas) § flat ceiling qpsogE smoke
detector cons00pb3e8] 00d9sE 00b9 FpoznmRG0s(distance between smoke detectors)oopd (0o., j) o
0005 degpicoq
.6 Air-sampling Smoke Detector

Air-sampling smoke detector gqpsog€ SGodcudSmeaos(tubing)sé saedlodeud(sampling
port) Clo€aopdi omogudqupbesep(protected space)e S:8saSqps(smoke partides) dloCoopd
Googp:aopd  detection chamber 320388  oegpodaonaopdsedl  &:SiaSqpa(particle)elopE
detector o fire alarm signal coo5e0z00p01
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Pipework
End Cap x£ \

N\

\ [/ /
77
= Al E_F _

Q) Aspirating Sampling
,, - Detector Unit  Pipework

Sampling
Points

c"g ©-Gp Aspirating detector ceiling mounted pipework

©.q Air Sampling Smoke Detectors
8:8sqpzcd 32800 BcBeg€ air-sampling system qpzoopd seeoned: (3ot 9B88Eo0pbsads
[§62025n Air sampling sBeupcb aspirating type fire detection system o€ 32800 32805323C: (§)9 (five
primary components) clo€aop
(0) Air-sampling system (G) Detector §§
(J) Aspiration system (§) Control system o3qda005n
(p) Filter assembly

(';) ©-GG Use of Sampling Tubes to Convey Smoke-Laden Air to the Central Detection Unit of an Air-
Sampling Detector.

Q ©-G§) Air Sampling— Type Smoke Detectors <[> o-c;@ Air Sampling Smoke Detector with
Cover Removed
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‘f‘\;— «—— Exhaust tube 5| Power board
\\/ = l

Power board
module cover

<°3 ©-Gq Internal View of a Duct-Type Smoke Detector.

©.0 Air Duct-type Smoke Detector

Air duct smoke detector qpsoopd copdouodesaopdecuadad &:diqp: ofeepadan(gliad B8E
(detect)q$ 220305 00680Ea0gE: [§Ba0pdn crocde 8:§:qpiod 238E$ duct Adogt caohaopdieomts
eooagodedod(air outlet)qpiopé coodropSeomE: onbsotamienpdoopdi Heating, ventilation and Air
Conditioning (HVAC) system qpzop€ wdlolgd saod{gfogoopdn

Air duct smoke detector qpsoop5 6320053RbCSsgPiE0ged wateagBdl
(0) 2098 esep=a0ptsd 2:8:g of B8CEqf(area smoke detection)
() &soecontel [BootaB8Eqf (early warning)
(p) 22680005mBm0RE: econtaesgiod B8ES (building's regular fire detection system)

¢ ©-Go Duct detectors ¢ ©-G@ Duct-type smoke detector

©.6.0 Duct Detectors

() Duct detector gp:oopS photoelectric detector sa§jzaonqp: [g8fo300051 Duct s2[gEoa5
(outside the ductwork)ogE ondeoaozeoopdi Duct 30388 Goad s2ngdq§ogad(sample the air
inside the duct) duct 803€:03 copd8c50020005 probe Aoopd

(9) Smoke control device =o[gd 32800 saadgoopdn S:eeonCag€ duct 3208:5 Bies00d Googp:
qOon&ogaeoqs(control the flow of air in ductwork)sacgod Air Handling Unit(AHU) qOoo&

60§01
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Chapter-8 Initiating Devices: Smoke Detectors

Table 8-2 Environmental conditions that influence smoke detector response

Air Velocity Altitude > Temperature
Detection >91.44 m/min | 9.4.4m (> Humidity > | <0°C>37.8°C Color of
Protection (>300 ft/min) | 3000 ft) 93% RH (<32°F>100°F) Smoke
Ion X X X X 0]
Photo 0] O X X X
Beam 0] o) X X 0]
Air sampling 0] o) X X 0]

X = Can affect detector response.

O = Generally does not affect detector response.

©.2 Smoke Detector qp: csepqaC:(Placement)

Spot-type smoke detector qpiel s30§9§Eo0pbesep(area of coverage) copd 21 feet
(6.5m) [g620p5n Detector o oo3ge] OBE:upaqe 320005¢) 298kl sacqpi(L) Bewpod =a5(W)
20p5 0(po) (9.1m)oocd Bgpdesdon adeundd edlggodeagpS(diagonal measurement)oopd 42
feet (13m) cood dgpdesdlon 0odoon’ Sgpioopd detector ¥ oodsoloonigh 3326000

320§:000920038:5 00090005 Byp:o0pd smoke detector qpsa? 00600000324l national
and local standard qp:s¢ manufacturer’s specification qp: 2203¢: 020s0Cqpdn Smoke detector $69
o 2036050000 NFPA 72 30§ 60(po) o feet(9m) apart cood Jucoseoq ofeupdd Fire
detection and fire alarm systems for buildings(BS 5839-1:2013) 32q (J§))eo 93ewpdd (2)80x0000d

Socoscoq

¢ ©-§0 Duct probe unit installed in return air duct

qu-v

e

Heat

Sensor

‘:’ ©-§0 Smoke detector with listed heat

detection

qoD59(03059208  000dagn:00008:3:0g06l sacn(thickness of the ceiling jet)oopd Guoopy
3249q¢ [384gSe qed§0[0305 F:[gCell (00)0 (0)d[gdaopdn (approximately one-tenth the floor-toceiling
height.) qo5§0[0305 3G (e)e0 §o0pd (8 ft (2.4 m ceiling) doS=o0$:05¢ ceiling jet thickness 20pd
()00056308, 9.6 in. (244 mm) [g6$Eo0p5
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(G)oocde joist Ga0de[gopt heat detector 06s0EaoniagE ceiling jet &1 80005 0opboopd
o€ oqeepodeseomeloé sacomtiadiesep [gdaopdi(Locating a heat detector on the bottom of a 4
in. (100 mm) joist would place the detector in the center of the ceiling jet, an ideal location for
undelayed response.)

ST ISIIIT TSI LTSI SIS ST ITS IS AT TS SS IS ST S I IS TI SIS IS SIS I IS TSI SIS SIS IS SIS IS SIS+

Partition

JILLLLLITIL LTI TLTIIIS ST I II LTI IS L TLI ST STIILIIIITI IS IIIIT S s

<°3 ©-¢) J Partitions extending higher than 85 percent of the floor-to ceiling height
633050[38:08:632005 GepapPiogt detector qps 0o6s0Eam:g§ cadzadeol

(0) ogpdiqp:d6se00biep Gsepo[gd Zoadiulggel 3208320305 olgipbagiE(space is not accessible
for storage purposes) ec3sadco

() eaegiegdad(steam pipes) dlooa[ojs(electric wiring) og§eoo(conveyors) ©20pd equipment
QPP GHEPYPE GLIOIPAGE ©adZ0GOI

(p) 30$0B:0000 esepyp(floor over the space is tight)ogE 00de0le$ wcdeadeol

() [038{gCedogé  B:eanlogudoog)  GrnCenalep:adiseopdigls  o3Eogud[gls  eg elpti(ats
00200503 ¢[gjepdogE detector gp: 006s0Eq§ wcdmadeon (No flammable liquids are processed,
handled, or stored on the floor above)

Smoke and Heat Detector Spacing

Smoke Detector Coverage  Heat Detector Coverage

o]
v v
TE O+
Smoke Detector acceptable Heat Detector acceptable
spacing from ceiling range spacing from ceiling range
25mm to 600 mm 25 mm to 150 mm

¢ ©-§)p Detector coverage and spacing under flat ceilings
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Detectors mounted

in the apex
Minimum Spacing:
Satisfactory Level Smoke 600mm
d Hear 150mm

R = Radius of detector
coverage % = 1% for
each degree of rocf slope
up to a maximum of 25°

<°3 ©-§G Detector coverage for pitched

Ceiling
78
Z no less than 500mm
Beam downstand Beam downstand
greaterthan 10% of  less than 10% of
room height. room height.
Treat as a wall Ignore

<:> ©-§)) Ceiling Obstructions Treated as Walls

Ceiling

T Light fitting or
other projection

(;) o-g@ Proximity of Detectors to Ceiling Fittings

Height from floor
or likely height of
fire to ceiling slab

r

Q ©-§)q Horizontal ceiling comprising a series of small cells (Honeycomb Ceilings)
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©.00 Detector gp:ei 320§93§E2005 sao360:(Coverage)

Detector qp: sa0:0(:03€ detect cpd8Ea000 3203Cs32000(range)oduS® §oopdi Smoke
detector 20p5  heat detector gpzao0d Sogudlg§oopdesepad  detect 6§05 0dsp 3 3E
smoke detector qp:@i coverage 0095 heat detector qp00d Sqp:aopdi soesiza§esonst so0s:
doog§ 0B cBod) detector gpzell 0ode0Cqupdesep 220303260203 2005005030050

Detector — qp20?  ogqudaopdmadl  0ndeoloopbeadl  oopbeaonodaod(construction
characteristics)od 3aG0se0: 0D:02:00E 000N

(o) Corridors (G) Pitched ceilings
(J) Flat ceilings (§) Shafts/Flues s&
(p) Honeycomb ceilings ©) Stairways odgdaopd
Spacing and Siting of Detectors for Honeycomb Ceilings(Horizontal ceiling comprising a series of
small cells)
Table 8-3
Overall ceiling height | Beam depth (D) Maximum distance Detector location Detector location
from floor inte cell (H) between any point if W is 4D or less if W is more than 4D
(to nearest whole metre) and the nearest
smoke (heat) detector
6m or less less than 10% H As per flat ceilings Underside of beams |On structural slab in the cell
more than ém less than 10%H As per flat ceilings Underside of beam  |On structural slab in the cell
and 600mm or less
more than 6m less than 10%H As per flat ceilings Underside of beams” | On structural slab in the cell
and more than 600mm
3morless more than 10%H 45m (3m) Underside of beams On structural slab in the cell
4m more than 10%H 55m (4m) Underside of beams | On structural slab in the cell
5m more than 10% H 6m  {4.5m) Underside of beams | On structural slab in the cell
6m or more more than 10%H 6.5m (5m) Underside of beams | On structural slab in the cell
KEY: W = Width of cell D= Depth of beams that form each cell *Since mounting 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.

Beams or joists

¢ ©-o Joists: 3 ft (0.9 m) or less on center, more than 4 in. (100 mm) deep Beams: More than 3 ft
(0.9 m) on center, more than 4 in. (100 mm) deep Effect of Joists and Beams on the Ceiling Jet.

©.00 Detector ag:qodfgé:
Conventional | addressable | analog addressable 020pd soad{gepd fire alarm system sade

20220 6geg|udedqodBiesnd pdooobali wpbaopdesepopt ©pdoopd detector sadjEEaonin?
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3200dgpepdor odgodleroopdn 307320305 [grpdeloogh egapapclode sacpfep: oxodSq(ful
coverage) q§g$ OGaOH0pd detector 6qEAR0d 0680C0:q$332000001 Bealgé
ocbosoqC seegmacs(environment)sé [96ed§Ea00d S:sagepud(potential fire hazards) o
ssotalg 30dB8o0pd detector :a§peo0m:0d ageqiudgs 33260005
.0 J Environmental and Fire Type Considerations

ondeoloonepd esepel =ac[geacsod Sode) detector qpsod  egeguip3o0di  Gogpts
o208ess Geass 000pdadnyaBeom cfgtioopdesepypiogt smoke detector gpsod 0o6e0E[r3000N
Besepapie  Sdagodanagl sacgudonoy  6oglgE8Eoopdn woo§qEioopdesepr S:digp: §8E0pd

8:3eqpEqp: opodesepopl heat detector & flame detector gp:cd 0o6e0E[o30005n 8:8agqp:§8Ea00d
e5pogE smoke detector 0o6s0€aozdlon 22[goné: activate [gdesc8800N

;oSimopls  Bseopdiooniong)  Beaonlogudaopd  ogpdiqps(combustible materials)
elogpEaopbs detector agegde R[grs8Coopdn 0odspbiEadgE a38:03G:000:000:0000 S
0gudaopd ogeSs(combustible materials) sa§jgea00:03 cBode) detector gp:od gegod qood

20098[g8s B:e0m0dgbed§Ea0pd esepyps(areas with materials that overheat, smolder, or
ignite) cp6odogodaqp: (electrical equipment) ogy|(paper) 208ax:qps(wood) ©a0pScde [4E§E200
8:8: 0onC[gded§Ea005 Siqpr(visible smoke is the first indicator a fire has started)saogo® optical
(photoelectric) smoke detector qpsoopd 32008e0qPed: 32602 :e0:(best protected)gdoopdn

8:8200905000) Bsqprancga’d ionization smoke detector qpsooRd 2aGEMEsEdgdARSN
320§:32058: 23680005:000:0000 LgESEgPEcD A3dGVds detector Ia§Eae0igP0R GEE]ILD (0320201
0dBI  camConadl  3qedGoopdoded  SreanCogsoopdemadl  &:dieogodad
B:eomadypromn  ogodedlconaopdl Bapad  eeonlonadypsep  ZoediqpiogE  flame  detector

qP:a0pd 3p00CegPed: [§62000

©.0p pesa3oqPioE 0odeotaopd Smoke Detector
Smoke detector gpzogad 3262005 qidedencd3:(power sources)
(0)on0dcodqps F36ad0g6ee0053::0D 3203{gREoopdi(can be batteries or household power)

())oo0dc0dad:00pd smoke detector qpzod 3a09udon0n 00690E§CRdN GgpgSigoogd ouduy

§Eo0pdn(battery operated are easy to install and are economical to purchase)

(p)F362%:0900603 wod{gE:eloPE B:qoPeadEd: Hes 20 Cvbes0RSH (independent of house

power so they will operate during power failures)

()British Standard fire code 26 CLO{E680H2BYP:0RE DS0&ad: smoke detector qpsad
006808882005 (British Standard fire code will permit battery operated units (existing buildings))

(§))32000680005006000)  20680005333¢qpogE hard wired smoke detector gpzoBoon 006s0E
qeéu(British Standard building code requires hard wired smoke alarms for new construction)

(6)32006038:5¢ FOofeqpropt 0ndeo€amn:aotaopdi (should install both on every level of home
plus in the sleeping rooms.)
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(Q)2268000532D 320004qpi0pE smoke alarm 320305 GonoLS(Ppgp:od saad{ge$ (British Standard
fire code op€ aedlgoonzoopdn (British Standard fire code requires hard wired smoke alarms for
new construction)

(©)[ggEB§:BEqqp: [gjpdes ecBaoui(lack of maintenance (ie. not replacing batteries) is greatest
concern)

©.0G Selection of Detectors for Different Area

Table 8-4 plant area and type of detector
S.No Plant Area Type of Detector
Main control room, Computer

room, Electronic cubicle Combination of - Ionisation smoke detector and Optical
room and control rooms in type smoke detector
outlying areas.

Switchgear rooms in main
Plant and outlying areas,

2 battery charger room, record | Ionisation type smoke detector.
and shift-in-charge engineers

room

3 Office rooms / storage rooms | Ionisation type smoke detector

4 Battery rooms and Corrosion resistant, Rate of rise of temperature heat

chemically corrosive areas. detector with fixed temperature setting.

Combination of Optical type smoke detectors and Linear
heat sensor running above all HV and LV power cable trays.
Unless the vertical distance between cable tray is less than
500 mm in which case alternate trays (in addition to the top

5 Cable gallery .
and bottom trays). The optical smoke detector and LHS
detectors along with necessary number of interface units in
the cable gallery will be cross zoned to actuate the water
spray system

) o Infrared flame detectors (where oil tanks are located),
6 Station building / Plant area

spray tanks rate of rise of temp. detector with fixed element

©.0g) Fire Detector qp: c$epg 006s0Eq§ 32800 Faq)0d4p2(Criteria to Determine Layout)
(0)83&:c0d[gCs  oopbeaonadlgla  operation  oBggpPzIdio0pd  C00decHEoN:0D)  bSbERSH
0pd:ndiqodqp: 320384gdqepdn (design, construction and operational features of all types of
detectors shall be in accordance with relevant standards.)
())or6e0Eqepb fire detector qpzoopd GecddEagIodqpedlat 36[gdo0di
(02) omepu5qeRd 88orn 3p0yud=e08: (total area to be protected)
(9) 22680005358 0056802050 Za§jpza02: (type of building construction)
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(0) eeodBodsE: $C ooyt (air movement & air velocity)
(020) qEd§0[305 Bodadoonsaqp: (ceiling obstructions)
(c) mogoSqep_ﬂSe‘%q)orgS equipment qp:%eﬁ(concentration of equipment in the area
covered)
(©) 033200005 330§5qupd sensitivity sos0C
(p)e§onad omogudeepd aqp:aslgd dE:[piconqepd (area is divided into zones to be protected)

(G)aS300pC:§ detector oodosi 30§d8§E0PD GsePooRd oofges detector 0Bl F0§ESERS
e5epsE Bodesqupdi (the zones of individual detectors should overlap and no blind zone should
be left. )

(§)q/0559[030532000503E  §es00d GsepsE [3&:0Ci083005§ G50besepPagOdgPid Brfapiad
qP232[gd 20050050005 (Areas above false ceiling and below false flooring shall be considered as
separate zones.)

(BYeooopougEagl p8po200d qiodsnleedgp: 02080Ea0:a0p) deSenaligpizacgo’ detector 0o
006e0€aoningi€ cdeaundo0pdn (Under ideal conditions of smooth ceiling and average room
size, one detector is recommended to protect the area.)

(Q)8:§szaqpeade peoiesSCoopdesep(largest combustible gas concentration) o8ewpod [gdedl§€
aopdesep gpiogE ionisation sa§jsea00: detector gp:od 00080C00s00¢0R5!

(@)z30ms0psseuioonoopdesepyps(air conditioned areas) gp:ogC ionization $& optical type
smoke detectors $6§jz0d:03 32054y [030005

()Detector qp2o? gEd§ojoged3a[gEed:esep(highest point of the ceiling) gpsopE 0obso€logo0pdN
o0odapdan(manufacture) g Gedlgaod:eood minimum coverage o 99:00pdi

(0o)Complete coverage §g$320g05  detector saeqEacRadsE ondsolepdesep(location)gp:ad
GgEq|ed G5EP]|ORdI
(00)deSaa3gE smoke detector (0)92005 (g))oopgss 80me (Go)oorg§:dom amaud§Eaopdi (35

to 40 sq.m per detector for general application.)

(o)Main control room 1 electronic cubicle room | computer room 02020 3eSsgPiEacRAd (JO)
0005280200 (J§))00pq§:80>(20 to 25 sq.m per detector) o330p058E2001
(0p)zBma0y 000508q§ 3200 IS/NFPA o3 o:omzg) ogodgjed§&aopdi(the exact requirement

shall calculated based on relevant IS/NFPA standard)

onbeoaonsoopddetector gpseil 03g$a0d o§0SsepogC(predicting detector response) egpcoE
00030000 GoonC8s(anticipated fires)  system wsacd§o0pd o3g$edg(intended respond) §g$
(0) qIo3$9[0305000aEsE qd$[gE(ceiling shape and surface)

() qo250[030533[6E (ceiling height)
(p) omogudaepdesepel 3.0pd:as¢ doesaopdaaepgps(configuration of contents in the protected

area)
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comEo00509§,
(G) 0RudqeRdesepapt  Gom0deaunEEapd8  B:eomndaagubsaens(combustion  characteristics

and probable equivalence ratio of the anticipated fires involving the fuel loads within the protected
area)

(§) eooo€ecoogad(compartment ventilation)

(6) 600820881 830n 2:0[g81 8adE:005E crocosae[geaes(ambient temperature, pressure, altitude,
humidity, and atmosphere)

Table 8-5 Common sources of aerosols and particulate matter moisture

Moisture e Humid outside air Atmospheric e Corrosive atmospheres

e Humidifiers
e Live steam

e Showers

e Slop sink

e Steam tables
o Water spray

contaminants

Dust or lint

Excessive tobacco smoke
Heat treating

Linen and bedding handling
Pneumatic transport

Sawing, drilling, and grinding

Chemical fumes
Cleaning fluids

Combustion | e
products .
and fumes .

e Exhaust hoods
e Fireplaces

e  Machining

e Ovens

e Paint spray

Cooking equipment

e Curing

e Cutting, welding,
brazing

e Dryers

o Textile and agricultural
processing
Engine e Diesel trucks and locomotives
exhaust e Engines not vented to the
outside
e Gasoline forklift trucks
Heating e Dust
element  with accumulations
abnormal Improper
conditions exhaust

Incomplete combustion

Smoke detector qpso? 3265083000608 E0PY Fq0dgps (sources of electrical and mechanical

influences on smoke detectors)

Electrical Noise and Transients

e Vibration or shock

e Radiation

e Radio frequency

e Intense light Lightning
e Electrostatic discharge
e Power supply
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Qo—g@ Smoke detector with protective plastic (3 ©-6o Concealed Smoke Detector(SD) in
cover. Locked Room with Remote Indicator(RI).

Table 8-6 Comparison of combination, multi-criteria, and multi-sensor detectors

Detector Type | Features

Multiple sensors

Combination Does not utilize a mathematical evaluation principle, just a simple “or” function

Multiple listings

Multiple sensors
Mathematically evaluated

Multi-criteria -
Only one alarm signal
Single listing
Multiple sensors
. Mathematically evaluated
Multi-sensor

Capable of generating multiple alarm signals
Multiple listings

©.06 00be0Cqepd 320360 Detector Spacing)
6alC3:eonCsqps on§osqod beam gp: §oopdgpsogE detector gps 0268005928l 630053

F2odg20d ABods0qepdi (for sloping ceilings with beams running perpendicular across slope, the fol-

lowing shall apply)

(o) Spot-type detector gp:ad beam ciegaoda(g(bottom of the beams)o€ 0obs0Cooqepdn

() edl8eantsel qGqimlgC(average height over slope)od qodso[o0dealgS(ceiling height) =o{gd
opsoqepd

(p) 30302060:09 03E:a0pdm08l 6e[gERB8GD:303E: Joeso0d saomsacoiadomn 0dEqupdi (spacing
shall be measured along a horizontal projection of the ceiling)

() Beam gp: 320p8:§esep  qod50[gE8pma0pd  qedsnlogedgpiesepealgd  200500dgE[goRdN
(smooth ceiling spacing shall be permitted within beam pockets)

(9) qod59[030530[g¢ 00%0005 386200 beam 320305 spot type detector qpzoopd p3po000pd
qod§9[0305es6papEa 0ndsoleepdi (For beam depths less than or equal to 10 percent of the
ceiling height (0.1 #), spot-type detectors shall be located with smooth ceiling spacing.)
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6) 0.4H $C &:00pdesepopt PB8ponoopd qEdsolardesepel §o%0REI 00%0005 J[gEoopd beam
qus;ogo% spot-type detector ¢p: ecf}s';&sou (For beam depths greater than 10 percent of the
ceiling height (0.1 H), spot-type detectors shall not be required to be located closer than (0.4 H)
and shall not exceed 50 percent of smooth ceiling spacing.)

©.0qQ Mounting

Raised floor Box secured Steel angle or Junction box secured
| panel \ 1}) structure channel support at floor support

T g

Smoke detector

| |
7 S ;g A

e Y,

Raised floor

| Panel N\ |

T T

Smoke detector
FMC or EMT

(o=

Underfloor mounting orientations — not permitted

("3 ©-5o Mounting installations permitted (top) and not permitted (bottom).

i L2 L 7 7 7 A 7. 77 77
i %T
Width ! Depth
Height
¢ ©-6 ) Remote Indicator Used for Concealed ¢ ©-6p Beam Measurements for predicting
Detectors. effects on detection

ealE3:eontis :[QE[gOes000d beam qpsdioopd calCSiqpiopt 6300dlEagIEdEPId c3ndsn
qoén (for sloping ceilings with beams running parallel up slope, the following shall apply)
(o) Spot-type detector(s) shall be located on the ceiling within beam pocket(s).
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(J) The ceiling height shall be taken as the average height over slope.

() Spacing shall be measured along a horizontal projection of the ceiling.

() Smooth ceiling spacing shall be permitted within beam pocket(s) parallel to the beams.

(§) For beam depths less than or equal to 10 percent of the ceiling height (0.1 H), spot-type detectors
shall be located with smooth ceiling spacing perpendicular to the beams.

(©) For beam depths greater than 10 percent of the ceiling height (0.1 H), the following shall apply
for spacing perpendicular to the beams.

(q) For beam spacing greater than or equal to 40 percent of the ceiling height (0.4 H), spot-type
detectors shall be located in each beam pocket.

(®) For beam spacing less than 40 percent of the ceiling height (0.4 H), spot-type detec-tors shall not
be required in every beam pocket but shall be spaced not greater than 50 percent of smooth
ceiling spacing.

2q/C:qC{g05es0005 beam gps (for sloped ceilings with beam pockets formed by intersecting
beams, the following shall apply)
(o) Spot-type detector(s) shall be located at the bottom of the beams.

(J) The ceiling height shall be taken as the average height over slope.
(9) Spacing shall be measured along a horizontal projection of the ceiling.

(G) For beam depths less than or equal to 10 percent of the ceiling height (0.1 A), spot-type detectors
shall be spaced with not more than three beams between detectors and shall not exceed smooth
ceiling spacing.

(§) For beam depths greater than 10 percent of the ceiling height (0.1 #), spot-type detectors shall
be spaced with not more than two beams between detectors, but shall not be required to be
spaced closer than (0.4 A), and shall not exceed 50 percent of smooth ceiling spacing.

900 (83.6)
Smoke Detector Spacing Based on Air Movement
800 (74.3)
Minutes per Air Changes Spacing per Detector 700 (65.0) }
Air Change per Hour Via m’ _ /
£ 600 (55.7)
1 60 125 12 o /
2 30 250 23 3 500(46.5)
3 20 375 35 < /
4 15 500 46 E 400(87.2)
5 12 625 58 = 0 279 /
6 10 750 70 ' /
7 8.6 875 81 200 (18.6)|— pd
8 7.5 900 84 |
9 6.7 900 84 100 (9.3)
10 6 900 84

60 50 40 30 20 10 O
Air changes per hour

Q o-@c; High Air Movement Areas (Not to Be Used for Under-Floor or Above-Ceiling Spaces).
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Smoke Detector Spacing Based on Air Movement 900 (83.6)
Air 800 (74.3) ,
Minutes per Changes Spacing per Detector 700 (85.0) }
Air Change _ /
per Hour ft2 m2 S 600 (55.7)
1 60 125 12 3 /
© 500 (46.5)
2 30 250 23 g /
3 20 375 35 £ 400(372) /
&“
4 15 500 46 300 (27.9) V4
5 12 625 58 200 (186) e
. o
6 10 750 70 _—
100 (9.3)
7 8.6 875 81
60 50 40 30 20 10 0]
8 7.5 900 84 Air changes per hour
9 6.7 900 84 Smoke Detector Spacing Based on Air
10 6 900 84 Movement
¢ ©-6g) Ceiling height limits (general)
<«— Operational —»}«—————Nonoperational ———»
Point of
] fault
Zone module s
or point on %g End-of-
multiplex line
panel | Power supervision relay evica

normally closed contact

<°3 ©-56 Four-Wire Smoke Detectors Supervised for the Absence of Operating Power by an End-of-
Line Power Supervision Relay.

Y

A

Alarm verification period

| Retard-reset-restart period — maximum 60 seconds ~ L Confirmation period — 60 seconds | Optional / 3
No alarm at control unit Alarm required at control unit region
L Control unit -l Detector restart -
- > <€ >
retard-reset period (power-up) period

A B Cc D E

t= 0 seconds t= nseconds
& ©-6q Alarm verification timing diagram.

A — Smoke detector goes into alarm.

AB — Retard-reset period (control unit)
Control unit senses detector in alarm and retards (delays) alarm signal, usually by de-
energizing power to the detector. Length of time varies with design.
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BC — Restart period (detector power-up time)
Power to the detector is reapplied and time is allowed for detector to become operational for
alarm. Time varies with detector design.

AC — Retard-reset-restart period
No alarm obtained from control unit. Maximum permissible time is 60 seconds.

CD — Confirmation period
Detector is operational for alarm at point C. If detector is still in alarm at point C, control unit
will alarm. If detector is not in alarm, system returns to standby. If the detector re-alarms at
any time during the confirmation period, the control unit will alarm.

DE — Optional region

Either an alarm can occur at control unit or restart of the alarm verification cycle can occur.
AD — Alarm verification period

Consists of the retard-reset-restart and confirmation periods.

Unacceptable Acceptable
A
7
I~
QO
Q_O—

("3 ©-5o Acceptable and Unacceptable Connection of a Device on an Initiating Device Circuit.

Total and positive Leveling bubble

/ pressure fitting
Total and positive
presEm fitting

[ == &1

500 é 1000 1 5100

oo S

2000

Leveling bolt ) \
Scale plate ft/min Inches of
adjustment direct water gauge Leg for table
for zeroing fest per basic “ioo setting
minute increments
reading
scale

<;> Q-G@Inclined Manometer for Velocity Pressure Readings in Low Velocity Ducts, 400 ft/min to 2000
ft/min (2.0 m/sec to 14.2 m/sec).
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Fire Alarm Systems
Smoke detector $& bell o3 WBoo0del 320§:098:03€ aOs0Eaon:00p5H 0gEdigRal GapdCom
a0pd BedlE(warehouse used for storage)ogE 93c5( j)ads oobs0Cooerpdoopdi egruoaton 0odeod

ooaélog?f)qp 08 coodgEoPiaopdaded(hand bell system) $C 230 volt break glass system o3 o3¢)
oooeo&@ooén & quS ogb 25928l coogE 0B:a0p53c003 Faadgg§enogod Sodaogiydoodi
Normally open contacts close when

single-station/multiple-station smoke detector alarms.

O

Power Remote
notification
appliance

Smoke alarm
with relay source
¢ ©-Q0 Single-Station Smoke Alarm with Remote

Notification Appliance

¢ ©-Qo Smoke Alarm with Integral
Notification Appliance for the Hearing
Impaired.
If appropriate, the Plans and Specifications addressed in D.3.3 should be updated based on the results

of the test.
.

o
¥ Kidde

Q 0-QP AC-Powered Ionization Smoke Alarm
with Battery Backup.

¢ ©-q  Wireless Interconnected Multiple- Station
Smoke Alarm Device.

-
=" Smoke alarm

((#

Q ©-qG Hard-Wired Multiple-Station (Interconnected) <[) ©-Q§) Multiple- Station Smoke Alarm Auxiliary
Relay Module for Remote Notification Appliance

Smoke Alarms.
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“-’\ Wireless
- smoke alarm

<°3 o-q@ Wireless Interconnected Multiple- Station Smoke Alarms.

Table 8-7 Ceiling height limits (category P systems and 5 minute fire service attendance).

Detector type

Generally Applicable
maximum ceiling height

10% of ceiling height no
greater than

Heat detectors conforming
to BSEN 54-5

Class A1

Other Classes

9.0
75

10.56
10.56

Point smoke detectors

10.5

12.5

Carbon monoxide detectors

10.5

12.5

Optical Beam smoke detectors

25.0

25.0

Aspirating smoke detection
systems complying with BFPSA
code for practice for:

Category 1 aspirating detection
systems
Normal sensitivity
Enhanced sensitivity
Very high sensitivity

10.5
12.0
15.0

12.6
14.0
18.0

Other fire detectors

As specified by the manufacturer
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Table 8-8 Ceiling height limits (category P systems and 5 minute fire service attendance).

Detector type Generally Applicable 10% of ceiling height no
maximum ceiling height greater than

Heat detectors conforming

to BSEN 54-5
Class A1 9.0 106
Other Classes 7.5 10.5
Point smaoke detectors 10.5 1256
Carbon monoxide detectors 105 12.5
Optical Beam smoke detectors 25.0 25.0

Aspirating smoke detection
systems complying with BFPSA
code for practice for:

Category 1 aspirating detection

systems
Normal sensitivity 10.5 125
Enhanced sensitivity 12.0 14.0
Very high sensitivity 15.0 18.0
Other fire detectors As specified by the manufacturer

©.96 Smoke Detector Circuit

©.00.0 Smoke Detector Circuit {o$3acgeacs(Normal Condition)

26a00D2Pood9el  North hallway o€ 00beo€ooni000d  pull station  circuit o3
ewdlgoon:0opdi Pull station gp:oopd normally open device qpsgdlog00p0i 006B:00660005m
Secnleselops:  mBeuscdoopdmaslecnt:od  (lever)od o3y cdodagEeandropdicomes
(95033 (break  glass)aBodaqi€eoodaopbieont:) normally open saclgsacse normally open

efgzecs ade[gpiogn: c3edi

IDC Zone

+ S V v

- o o

¢ ©-QQ(o) Class B (Style B) Smoke Detector circuit (Normal Operation)

& o-o(m) 0z¢ ewdlgoom:aopd Pull station circuit o0pS Class B (Style B)
:poonfgdoopdn  Pull  station gp:aopd  normally  open  device  gpigdeomelopt
OoSm6[g3a650RE 0g00denodgpoopd Pull station 220pE:5 ©d:eol:ad EOL resistor o (98]
B:e08:e500001
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+ O

Resetable

POWER CIRCUIT

-9

IDC Zone \f/

ZONE |CIRCUIT

I —

a o o o

¢ ©-Q(e) Class B (Style B) Smoke Detector zone circuit and power circuit (Normal Operation)

FEEEY
{47

IDC Zone = = = E>

e

N /

- a o] a

¢ ©-Qo(o0) Class B (Style B) Smoke Detector circuit (Alarm condition)
5 ©-0(0n) 2020 fire alarm panel & display o€ North hallway pull station circuit 2o
? 0 o3

doSaa6[g3265(normal condition) [gbeselo3pe: cedgoonoopddlgdaoddi

©.00. ) Smoke Detector Circuit (Trouble Condition)
Secnesalops: 386003000038l 0083:00860mdm ©SaB3(break glass)a3o5epdi
a300pod Guntiod (lever)od s3qied0dedi adsadl pull station 9005 normally open seefgzacse

short 3a6[gEees3} elgptiogn: ABgepdi aqiGedencdyps(current)oodd a3 short [gdeso0pd pull
station o3 [godq) B:e0C:030:0860p5n aB3a6] IDC module 2005 pull station qpe3as0e 0od9a0Ed
short [g8e$20p50p 2Bcd&6di
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Resetable

POWER CIRCUIT

IDC Zone

=

+ S

ZONE

CIRCUIT

- ©Q

¢ ©-Qo(o) Class B (Style B) Smoke Detector circuit (trouble condition)

(';) ©-qe Fixed- Temperature Combination Smoke
Alarm and Heat Alarm.
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<§ ©-60 Low-Profile Rate-of-Rise Heat Detector.



