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Chapter- 9
Initiating Devices: Flame Detectors and Other Devices

Flame detector q20005 8:0m050090500000008ac0E{gpagodg (light radiation) o 030G
Bseconteseloptiaangd(detect)eu§Eaopdi Flame detector gp:oopd IR wavelength 1 UV wavelength
a3eupod wavelength $6§ad:od BEsaopdi 3cpSaqElgsgn detect cpE8E005 M3§oogp: [gdjoz000

qclg$g> 8:600005600EEER) esepypist cdoPREED esepypiog 3padgog0000N &eand
B:06000800p05C 00dGCs05 qodqIC:088E (detect)aopdi 320§ sensitive [gdoopdi

(on)z0egdexsyS flame detector (p)§js §o0R0n

(o) Ultraviolet light (UV) flame detector gp:
(9) Infrared (IR) flame detector qps $&

(0) $8G0d0? 50§98E2005 flame detector gp: (can detect both types of light) o3[gdoopdn

@-0 Flame detector gp:cil aosfgn:oopd 3aq0dgp:
(0) Flame detector 0005 8:6020050% cpoongp: [§Ee0R000398 6oggE8Eapdi (flame detectors are

like a human eye)

() eongfopdesepdesep(scanning the area)opt [o3pdecon(vision angle) aocHecSooniqoogd
(p) Flame detector qpzo? 005 cobesqps(industrial applications)ogE 3205¢(gjo0pdi

(G) Infra-red flame detector qps 00S0Ig§8Ea0pd

(§) Ultra-violet flame detector qps 000§ Eo0pd

(6) Ultra-violet flame $& Ultra-violet $8§jad:03 32049880005 detector gpsz 0050rq§8Ea0a5N

Q) omagudepdesep(protected  area)od  eomsgolgEeog(unobstructed  view)8Ees:nE  Bowrod
0805eBeaxE flame detector 03 esepg) 026s08000:60edN

() Flame detector o} 30588 omeBioondlon activate [g0c360d wupdbeon 0od99[gE Gio0d

9-1



Fire Alarm Systems Ceppieledlepronty

00o{gCs dqagCeupd: activate [§9c880p5 wupcdeon

(@) IR detector qpzoopd cpbepies0pd Sseomad(flickering motion of a flame)gpzod 238Eezne
8&&:p5000:00001

(00)UV detector qpzoopd eseepE(sunlight) o3 sensitive olgdeoonelopE IR detector qps 3203%(qq$
o[g08Ea0pdesepapiogt 2[00 00dsobiemig¢ UV detector gpo? eseepEadiongd
esepyPiapt 000808a0:8Ea0p5N UV detector qpsaopd eseeplelop activate o[gd8E[o3eon IR
detector gpszaadige$ eaoengpaopd esepypiogt UV detector qpsa? 8aads(g0300051

@.0.0 Flame Detector &l sa0:00085105¢p2(Advantages)
() 22098qE[gSgn 330§58E2005 (extremely fast acting)

@-0. ) Flame Detector & sa0:505:qi054ps (Disadvantages)
(on)oprelgpEso00b [gEapEiesepaonn 320§98Ea005 (narrow field of vision)
(9) e300 (expensive)
(0) 805ad dromoosgls ofeoq (requires unobstructed field of view)
(09)[ggCB5:862q [gpOgs o0S0pdn (difficult to maintain)
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Base area of flame 0,1 m’ 02m’ 04m’

<°l> @-o Flame detector typical response characteristics (centre line range against petrol flames)

@-J Radiant Energy-Sensing Fire Detectors
Table 9-1 Spectrum wavelength ranges

Radiant Energy Wave length(im)
Ultraviolet 0.1-0.35
Visible 0.36-0.75
Infrared 0.76-220

Conversion factors: 1.0 im = 1000 nm = 10,000 A.
632005038 detector $6§jpad:el 20pOROG(operating principles)o? eedlgoozaopdi
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cJ

eepodayC detector 2005 alarm apobeo:  (initiate) c3&epdi

Relative intensity

.0 Flame Detector qP:

Chapter-9 Initiating Devices: Flame Detectors and Other Devices

Ultraviolet flame detector qp:orgﬁ vacuum photodiode Geiger—Muller tube o% 3;&?3[9{
co2:00p5 8:0m05(flame Jpogodaonaog) ultraviolet radiation o3 830§$9§320305 tube 029200
Ultraviolet photon gp: active [gbesoopdesep(area)sd ofeepad o390do0pdsesl photodiode 20p5
0go0dencham: Bseot:gl(burst of current to flow) [godo500051 agbodencdamsdient:anpd v

(number of current bursts per unit time)oopd 90050c500:000032508 (prede-termined  level)od

[ ==
,g:vr‘if P ;

<°3 cJ Flame detector

UItravioIeliVisibleE Infrared

Oak ember

Gasoline flame

Class A

1 1 | Il | | 1

Relative intensity

Ultraviolet:Visible! Infrared

10 20 30 40 50 60 70
Wavelength (mm)

0.1 05

30 40 50 60 7.0
Wavelength (mm)

01 05 1.0 20

(E) @-9 Emission Spectral Response of c[) @-G Spectral response of a single wavelength infrared flame

Class A and Class B Combustibles

Ultraviolet: Visible;  Infrared

Detector __
response —
2 =
£ =
j = pum—
2 =
= =
‘© = Oak ember
= o
e = Gasoline flame
o —

1
10 20 30 40 50 60 7.0
Wavelength (um)

<;> @-§) Spectral Response of an Ultraviolet
(UV) Flame Detector Superimposed on the
Spectrum of Typical Radiators

0.1 05

Relative intensity

detector superimposed on the spectrum of typical tadiators

Detector response

Ultraviolet Visible! Infrared

Oak ember

Gasoline flame

[

1 o e— i m—— 1

1.0 20 30 40 50 60 7.0
Wavelength (mm)

& @-6 Spectral Response of an

0.1 05

Ultraviolet/Infrared (UV/IR) Flame Detector
Superimposed on the Spectrum of Typical Radiators
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Fire Alarm Systems Ceppieledlepronty

c8&:320qp:006§:00p5:0%00 (single wavelength) o3&:8E0005 infrared flame detector gpzogE
8:e0m0De  0godanoogd single wavelength band ¢ saCwqodapodagy(infrared emissions) o
30§9038Eq§ 32§:§jze00> photocell (several different photocell types)gqp:ad saadgioon:aopdn

BsadromacotieepS(incandescent lighting)s¢ eseepC(sunlight) 0005030 agadauood IR gps
elop€ false alarm gp: olgdedlcogs o detector gp:od 8&E:qpboozaopdi Ultraviolet/ infrared (UV/IR)
flame detector 2095 ultraviolet radiation o o3€:0po0pdn Vacuum photodiode tube o3 saadig)
infrared radiation &1 cgegES2005¢05000:200) ABEszacgps(selected wavelength)o3oon 03Esopo0pdi

aB3a§sep00: flame detector qpsoopd radiation  ())§jzed: [gdedleselopE: coogpeoss alarm
signal apcbeos(initiated)oopdn c§&:aacgp: 3a§j:§p0? 03E:8E005 multiple wavelength infrared (IR)
flame detector gpzaopd radiation elo3p¢ [gdeclaop) infrared spectrum @inarrow bands of wavelengths
(D 9Boeopdd (R)§jr0d oBEsupoopdn Detector gp:saopesd) aqood circuit o€ cqbodencbams 8:eos
a0pdoenan §E:008[G: S:ecntesaelogpE: signal coodeosaopdi

Band(j)§jgcd:0pE 2005005000000 vedcnconh Sgpiesaopdeedl S:econleseloppt: signal
00056020001

Detector response

, , Detector response \ ,
UItravioIetEVisiblei Infrared UItraVioIetEVisiblei Infrared
> =§ = .
3 = = b
s = = 5
£ = = E
.g = = Gasoline flame g
e = ©
& = Oak ember & \
= ¥
jU jU 1
01 05 10 20 30 40 50 60 70 01 05 1.0 20 30 40 5.0
Wavelength (mm) Wavelength (mm)
<;> @-q Spectral Response of a Multiple Wavelength <[a @-© Spectral Response of an Infrared
Infrared (IR/IR) Flame Detector Superimposed on the Spark/Ember Detector Superimposed on the
Spectrum of Typical Radiators Spectrum of Typical Radiators

Ultraviolet Visible Infrared

H,0/CO,

C-C

NO, NO,, NzO

Relative intensity

! 1 T I I T I I
01 05 10 20 30 40 50 60 7.0
Wavelength (um)

Q @-@ Spectrum of a typical flame (Free-burning gasoline)
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C-JJ Spark/Ember Detector qQP:

Spark/ember-sensing detector qp:og€ ember ¢ coodcgodaopd radiant energy o o3E:upq$
solid state photodiode 936005 phototransistor qpzd 320{gjco00pdn Embers ¢ cpo5cga000d
c§&sza0qp:0005 0.5 microns $& 2.0 microns 3afoypsopE §oopdi eegnCaesoopdesep(dark environments)
qp2ope detector g0 3o0p8 sIdIseoEs(extremely sensitive)esn [gopd consoopdi o3gSGS
:0psaqClg§(response times can be made very short)aopSi Microsecond sagp5:000 (0302020
Bocanage giodqE:ad8Eo0p5

Radiant energy-sensing detector qp:od egiquda$=cR0d 63200503aq105qPi?d 226[gdg)

adi{god cpdoopdi
(0)[g® edlamepd d:eomnde spectral emissions $& detector 03E:0p§E005 spectral response

o} ofoddah
() &seonCeslgliounodaopd nuisance alarm (false alarm)gps [g0edl[ge: cagpspdicoqs

Spark/ember Water spray
detector i extinguishment Water quench
}
Airflow —' A Dete_ction
Pneumatic duct
Control

Chute

Detection

Conveyor K

anel
P Divert
gate
Abortgate  spark/ember
rf’ detectors Fan
|
Return air <= O
-
Explosion
relief vent
Spark/ember ~_\Vater spray
detectors extinguishment
Dust- = 1 Dust
laden =—3 & collector
air ]

c';) @-o0 Spark/Ember detector applications

@-0 Flame Detector gp: G§cpq|§8:

@-9-O Square Law - Flame detection

32:m0dq flame $& flame detector odsalogp: saogozacos(distance)sé 330d(detect) §E2005
8:60205 3gubzeen:06l 06500590503 The Square Law (3¢ eod[g§Eaopdi 20000q) flame and the
flame detector o3safogm saozmRGOs(distance) $deodqpronayE Fagudmoen: (G)o J[oFoopd
B:eom0d03000 smd(detect) 8§00 flame $& flame detector odsajogp: sa0zz60s(distance)d
qPronero 3:0§d8Egboqeoticonerolgdf: 830§d$Ea0p) 8:e0mcd Fagudmeen: Jofecw [gdaopd
3049882005 8160005 3agudssen:aopd flame $C flame detector o3saloge: aozdzac0s(distance)sl
$60000385{gdaopdn
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Fire Alarm Systems Ceppieledlepronty

Double distance = Square of flame area (fire).

Optical flame detector gqp:z$¢ video based fire detection 03820205 [§620051

B—
Area A
Flame detector d Area 4 x A

<"3 @-00 The Square Law for flame detection system

Flame detectors for underwing fire detection

<°3 @-o Typical application for flame detection
Detector qps esep egeqodgt:s 00dsoepd sa0z030608 GgEg|d[ge:(location and spacing of
detectors) 030005 engineering evaluation ¢ qcoSgp:od 3a6[gd20&00!
(o) Detect cpOepd 86006l 3agudzaons(size of the fire that is to be detected)
() B:ecnCdepd coontonsajezaonigp: (Fuel involved)
() Detector ¢l 2204d8EgE: (detector sensitivity)
(G) Detector &l ¢ 6on&{03p98E2005 [§EapCs(field of view)
(§) 8:eom0d5¢ detector saoznzacos(distance between the fire and the detector)
(6) eoocpm ebua8Eanp) radiant energy owdan (radiant energy absorption of the atmosphere)
(q) Presence of extraneous sources of radiant emissions
(9) detection system oodeo€ao:6200d pdgudSqiodgps(purpose)
(@) 82250005 o)[g§§S(response time required)
Flame detector gp: 3203{gjq§o0anqoopd(suitable) esepgps(types of applications)o?
P15 Bleeptioviony
(0)qe>$0[0305[gE20p5  (high-ceiling) voEcu&s{gE [gbeso0pdeaes0nad3>8 (open-spaced buildings)
warehouses $¢ aircraft hangars ooopdesepgp:
()[g€o(outdoor) a3wwncd semi-outdoor area gp: wind o3eopcd draft [gdecloopdesepyps heat
detector or smoke detector 8323 &:8:0eeprd§esmnt crocdndesaopdesepyp:
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Clepatieclostont Chapter-9 Initiating Devices: Flame Detectors and Other Devices
()q059Cs3a0950qE[gSgn B:e0m0HeE§E00 esepypi(areas where rapidly developing flaming
fires can occur) 1 ecoond[gE§(aircraft hangars) 1 @05a8i05¢)(petro-chemical production areas)

oo0pdesepqpe coontonaBadenyntoopdesepyps co0desmnaopdesepypa(storage and transfer
areas) 000DDOGOCDGg codsepesepypi(natural gas  installations) Ge0s0R0d  GEOIODAOPY

e$epqpPe(paint shops) o%oo?ors solvent qps cod:ep GEPYP:
(G)3209050007 B:600056000ESE0RS 00H§qps(areas needing high fire risk machinery or installations)
qp2op€ automatic gas extinguishing system $& o3¢) 0ods0Cangaopd

(§)oofgpseomn detector qpiod =ao(gq§ ©[gd8Ea0Rd esepyps(environments that are unsuitable for
other types of detectors) c3o3E flame detector gp: 320%:{g@$ 320§ 00Ca0gqHaR5N

| «

]
!

<°3 @-99(02) The basic types of flame detectors 9 @-o9(®) Typical Flame Detector
detect light in different spectrum
Radiant cpcbogod(emissions)[gEselogp¢ interfering [gdom flame detector gps cpdcSsgpss
000864 (stability) 03 650050p0H8E0pd esepyps(extraneous sources)

(o) Sunlight (©) Ultraviolet radiation from arc welding
() Lightning (Q) Electromagnetic interference (EMI, RFI)
(p) X-rays (®) Hot objects

() Gamma rays (@) Artificial lighting

(§) Cosmic rays

30§98E2005 spectrum sa§jp3202:0% Bode) Flame detector () §jzap(gpsaopd

(o) Ultraviolet wave spectrum (UV detectors)
() Infrared wave spectrum (IR detectors)
() Light in ultraviolet and infrared wave spectrums

Flame detector (fastest to respond)qpsoopd &weconel meefgmacsgpiogtoopds detect
0058820001 (even in non-fire conditions ) 3alg§ed: 0dg$8E00

(0)&2ee0nCo0pd a6[gsacsqpiogt false alarm aoodeozaopSi(non-fire may cause false activation)

(N)z2coteeplgllgt: ofoopdesepypiogt 06s0EaEoopdn (located where other light sources
unlikely)

(p)305a3esqiC activate [§6c880pb wupadeon(will not activate if blocked by opaque object)
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Fire Alarm Systems Ceppieledlepronty
(g)eseepCalop activate [§0$Ea0p5n (may be sensitive to sunlight)
(9)) Ultraviolet ogieepodesa0pdesepypiapt ©o6e0Eao¢dl

c? @96 Flame detectors

<:> @-9§) Multi-Spectrum fire and flame detector

6a0M0RE 6od[goonsaopd contonadelopé (0.0)00pesd:eforn(0.1 square meter area)
2038 600HEE0RH8:(fuel fire)o ogodedlamnaog) infrared flame o3 8o (po) saogdzaco: ©
F0§d(detect)§E2001

(0)  Petrol (gasoline) @) Kerosene
(®)  N-heptane ()  Diesel oil
(9)  Alcohol (I.M.S) ()  Ethylene glycol

F2q0>q|(alcohol) ov0des0s(paint) coso(thinner) eqéad(gasoline) 0a0p) 8:6c0nE8E000
F26pdgps(combustible liquids)efop¢ ©0oE eantogié:oo0d S:gpiogt B:eomadyps(flames) vcooBsgd
oon&(first indication) [gbedl coneapdoopdn 080303 S:3a§jrmen: cantog&:§Coopd 3208:qpiza0305
flame detector o3 saad:{gjpo&aopdi Fire alarm system saqp:@ 320305 heat detector $& smoke detector
a0&eagPoopdi c332003€ flame detector gp:o? saq$ea(gd(supplemental detection) saadi{gjoo&aopd

@G Fire-Gas Detectors

Fire-gas detector qpseil sogqodgps

(0) omg&3Caeznaded(Carbon Dioxide)sé omg§SesnadS(Carbon Monoxide)odoopd &eaonaopd
28] 32800 0goded ao0pd enodeg $8§: [gBoopd

() opsepeo0pd er0degyp: agndeilaxnaopd &eaontedjesaognd fire-gas detector of saadigjoopdi

(p) Fire-gas detector qpso? oofepsoopd cpOckeqps Gsepyps(specialized applications) ogEom
320%4g[00p0n
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Bsec0naopdmadlode: enopdiogibigps encdegyps ogodedl (chemicals
from all fires)oooo0p5

ogodeilamoopd Siogidigps @2056gqRo0Rd Grontag|6i00d Gaonten
2260l0¢ goopd(chemicals depending on fuel)oodi

Fire-gas detector qpsoopd 0005005002000  eocdeg  od§Ed

220905000 IGdseomEH(sensitive to specific gas)aopdn

<‘;> @—o@ Fire-gas detectors operate by detecting gases that may be released

@-G-o Fire-gas detector

(0)&:ecnEoopdemdl 0gs8esmnabeddst 0mpsBesnedd agodediamoogdi Carbon dioxide $&
carbon monoxide do€gaB 03E:q) S:econtesaelozpdesmn(gpd(gt: [gdoobi

(9) on[gpzeomn detector gz 830§ed8Ea0pd ecdegypia? a38Ea0b

(0) 209832008505:00001 spcRSoppiaopd esepoptomn Zadigoopdn (not many in use — very

specialized applications)

B:aconég(combustion process)o [gdedlconaopd sa§j§reoon eodegypia? 038 (detect)oopdn
(0) omgsdesHadS(Carbon Monoxide) () 07g58€e33005805(Carbon Dioxide)
(P) ceegeg(Steam) () oo@nsemsgqupz(other elements)

Fire-gas detector ( ))§js§ioopdn Semiconductor material o3 =a0digoopd fire-gas detector
detector 3a§jzzo00: $& catalytic element o 3205gjo0pd fire-gas detector 3a§j:3022 03 [gdaopdn
@G- Fire-Gas Detection &l 320:000gj05¢p:(Advantages)
(0)&secn[gEialopt [gdeclamnoopd saepqps(products of combustion) o3 detect cpd[gE: [gBoopd
(9) enodagyp: dofy(levels of gases)od comt:gn detect cv6§Ea0pdn (sensitive enough to detect )
(0) 3200053256p00 [§0§Ea0pd32508 lethal level) oeepadel[BooEaBSE (detect)aopdn
@:G- Fire-Gas Detection 320:5p5:q/05¢p: (Disadvantages)
(on)False alarm gp: ogoded aon§Eaopdi
(9) [36gEea&i03E 0nbs0CammiqEameoIPE BFadYaHB:EE 00N qodagudaopdi (must be mounted
at a low level, leaving it susceptible to damage)
(0) 3208600888000 Fa§:maon:(can be poisoned) [gdoopdi omgsdesoadS(Carbon Monoxide) $¢
og&3Caez005638(Carbon Dioxide) gp: 09od8E2000 esepqpiogt 2aXges 9055200
(20)Smoke and/or thermal detector qpsog€ saonscteenad|g$E[ge: ofeon (cannot be considered as a
universal replacement for smoke and/or thermal detectors)

(c) eqE[B:000 (high cost)
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.6 Combined Detectors (§6§jzcd:e0lC:000:000) Detector )

(o) Detector $d§jpadlCsoonoopd cB§un|gdoopdn cpbeeonty ())§jr ce0aCgad§Eaosdi puwn- heat
detector $& smoke detector 030020000 =a§jp32022 [gdaopdi(Single device can be designed to
have more than 1 function eg. heat/smoke, smoke/carbon monxide detectors)

(9) &eonCesopd =aclgeeesod cyllgSen comCigroB8Eaopdi (Different combos make the

detectors more versatile and more responsive to fire conditions)
Detector qpz0? 6805020052080l oofgp:e000 0gdigpigE vom§Beog§ 2003(gjoogaod

@6 Spark/Ember detectors 006s0Cq e5eps$C 3a0302060:0005005(g¢E:

Detector gpseil o0bs0Cqepd esepst sa0zd3a603(location and spacing) 2005005[gEs0000
engineering evaluation &l §ou83360l0pE GooB20RdI
6330050l2agi09q: o&aoEoopdi

(o) Detect cpOepd S:600003aguSzREs(Size of the fire that is to be detected)

() doCepd eaonlen(fuel involved)

(p) Detector @il sensitivity [g6g (sensitivity of the detector)

(G) Detector & [73p9q90R5 1 3§dqepdesep(field of view of the detector)

(§)) Detector & [gdaclepd S:eomadel saogaacos (distance between the fire and the detector)
(6) eooop(atmosphere)o radiant energy 5uac305(gE:(absorption)

(q) Presence of extraneous sources of radiant emissions

() 3:0§de[gC:61 qpdgudqiod(purpose of the detection system)

(@) 03use$ 2§ (response time required)

Spark/ember detector qpso? sans0daan0og) 0000E[g00pdn 86000051 B:Codod detect
0068320905 spark/ember detectors qpsod 000s0Cey §o300pdn Duct 98ewrod conveyor gpiogt
eonConad 200ddo0pd(fuel)esepypiopt device qps 00bs0Eoon:00pd GsepPRd GeESNSES000
es6epqt (dark environment ) gdooCoopd

Spark/ember detector qpscl 330§d8EasE odBO¢od FeeHCade0I00  dEPYpPE
(extraneous sources of radiant emissions)

(0) Ambient light
(J) Electromagnetic interference (EMI, RFI) §§
(p) Electrostatic discharge in the fuel stream 03620201

Gas detector gp: egegd[gls esepygts(selection and placement)gcpSepogE engineering
evaluation o3 sae[gdooCoopdi

Engineering evaluation o3¢ 6820053l3a9105qp:dlo€a0& 2005

(0) 308 Gsepodel sogudsson: 0op0eeond0ond (structural features, size, and shape of the
rooms and bays)

() 3208:32098:qcngps(occupancy and uses of areas)

(?) qod59(0305 33[gE (ceiling heights)

(§) qoP§o[0305000aNSI qiodsnlgE Bodeoonsaqps(ceiling shape, surface, and obstructions)

(§) ecooCaroogad(ventilation)
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(6) oddosoq€ eooo (ambient environment)
(Q) er0degyp:el 206oa00m0sE §esq (gas characteristics of the gases present)
() mogoSqep_oSe‘?q) (configuration of the contents in the area to be protected)
@) o3a$e$ [op§$(response time)
£.qQ oofgp:eo00 Fire Detector gp:
Detector qps 0obsoCoonepesep(location)sE sensitivity 630005 engineering evaluation gp:
:6d 03¢ F26[gdo0o0pbi cpadapbongpiel 0odeoe§eaogod ppsfompiqedyp: (manufacturer’s
installation instructions) o3 c3aSsneepd
(0) 3208 G5epadel 3agudmaon: 0opdeacnndoond (structural features, size, and shape of the
rooms and bays)
() Z208:m0pC:§opgp: (occupancy and uses of areas)
(?) qoP59[0305 =a[gE(ceiling heights)
(§) qoP50[0305%00aN8I qodsa(gE Bodedoonsgqps(ceiling shape, surface, and obstructions)
(§)) coooCeroogad(ventilation)
(6) vodoSion€ oo (ambient environment)
(Q) 3295320382 fosepd mepgIgPiel :6000C000500p) 206oxd(burning characteristics of the
combustible materials present)
() m<7305q9ée§q)(configuration of the contents in the area to be protected)

©-Q-0 Sprinkler Water flow Alarm-Initiating Devices
Water flow device 006s08[8se §§p300E00001 Alarm coodeusqupd (initiated) more than 90
seconds after a sustained flow of at least 10 gpm (40 L/min) 8:583g¢ &:es5[Gie5005 ogp& (R0) ©oB3Ed

Alarm o3 o)lg§e§mecR0d [opgs eagpspieoqs 0deso:0taopdi ea0daRE false alarm
[§9e0I8E2005 3a/054p20% Gwdlgaonzoogd
(o) Sprinkler system piping 3203E:3 8058esa0p06c0gps(trapped air)od vuSoood[gEs(elimination)
() 08832 [gGap&sgCs(use of an excess pressure pump)
(p) Bsasogeoticoo00d alarm-initiating device qpod saadgooxsg: (Use of pressure drop alarm-

initiating devices)

(G) 320005Al326[0pCesdG)s odielompE (combination thereof)copSs false alarm [gdedl §E0001

eaqp: eg,cqpdgc(movement of water) 3sanselgpE:cd[gEs(variable pressure) odeo3pé
eagpP: 6§,0qp:0 alarm signal coodeo:§Eaopdi False alarm [g8edl§E20p503 c003[googaogd

@-Q- Detection of the Operation of Other Automatic Extinguishing Systems

632005038 Ged[gao:a0pd 3agIdgP:E$0De 0d99e(oPE alarm initiation (gd§E0R0

(o) System 03¢ eqpsdiso:oopdaadl(flow of water in foam systems)

() o§oeeegts(pump activation)

() Bsm:oplgpsg [gdedl[gEs(differential pressure)

(G) Pressure (e.g., clean agent systems, carbon dioxide systems, and wet/dry chemical systems)
(§) Mechanical operation of a release mechanism
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8&Csoqpioopd  alarm  ogoded[glisE 20059082000  Beadeodgps(alarm  initiation
requirements) 3260805 FgodICOMOGP: §SEQS @0cddl standard qp:ad GAREPEAR0N
386:00058E2005 Faepza§§js(extinguishing agents) o3ei standard qpzen

NFPA 12, Standard on Carbon Dioxide Extinguishing Systems

NFPA 12A, Standard on Halon 1301 Fire Extinguishing Systems

NFPA 16, Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems
NFPA 17, Standard for Dry Chemical Extinguishing Systems

NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems

@-Q-9 Fire Extinguisher Electronic Monitoring Device
Portable Fire Extinguisher o3¢ eed[goon:oopd saegzacsqps [gdeddon fire alarm control unit
a3e0pdd oofgpiean control unit qpsad signal cosde) eodlgeoiepd cB§uxoogd Fire extinguisher

electronic monitoring device [g62005

@-© Supervisory Signal-Initiating Devices

@-©.0 Control Valve Supervisory Signal-Initiating Device

@ £-0q Pressure supervisory switch ¢ @-09 Tank water level supervisory switch

@.6. ) Pressure Tank qp:aa0305
(o) Pressure supervisory signal initiating device 20p5 dry-pipe sprinkler system il 330z qpigCes

Baa025054gC: Fa6[gaacs(high- and low-pressure conditions ) ())§jscd:0? eudlg cosgepdn

() Bz2220005 10 psi 9Bewpod 70 kPa cocd (p)eoode JgEagi Bewrad 386ayE off-normal signal
o?orSeo:q@én (The off-normal signal shall be initiated when the required pressure increases or
decreases by 10 psi (70 kPa))

@-©-9 Dry-Type Sprinkler

(0) Pressure supervisory signal initiating device 20p5 dry-pipe sprinkler system & 8za0: qps[gCisC
Baa025054gC: Fa6[gzacs(high- and low-pressure conditions ) ())§jscd:0? eudlg cosgepdn

() 99§830:0005 10 psi Sqpegts a3wupcd 3sp5gt: [gdecldlon off normal signal cpodeo: qepdi
(The off-normal signal shall be initiated when the pressure increases or decreases by 10 psi (70
kPa)
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@-©.G Steam Pressure
(0) steam pressure supervisory signal-initiating device 2005 83ai5p5:0000 soc[gEacs(gd (low

pressure condition) dlesag€ eusdlgeosgqepdi
(J) off-normal signal coodeoiqepdl V59§D 08GexBaanel 000%  aJogeotiogoiagE

(pressure falling below 110 percent of the minimum operating pressure of the steam-operated
equipment supplied )

@-©.§) Water Level Supervisory Signal-Initiating Device

Pressure tank signal-initiating device 2005 cq@a[g¢ qpo$igtasC sp5:p$4ge: (high and low
water level conditions ) 226[g8265( J)§gcd:03 cudlgeosqepd

Off-normal signal cocbeosqepdi eaEalgEaopd Gescond (p)roode JgEag adeupdd oyé

water level falls 3 in (70 mm) or rises 3 in (70 mm)

; RTS-C é

<§ @-Jo Room temperature supervisory switch

terflow switch
Paddle

g (U]

No water flowing

oy s

Water flowing

¢ £-Jo Vane-type water flow switch ¢ @-JJ Water flow switch operation
632005038 eed[gaozaopd eong{ogpdeepd saelgeacs (supervised condition)qps Clogeepd
(0) omgpei 326[g326507 supervise cpOqepdn (control valves 11/2 in (38.1 mm) or larger)

) 8:37)::{3: (pressure, including dry-pipe system air, pressure tank air, pre-action system supervisory
air, steam for flooding systems, and public water) 20050303 eeSgeozqepdi

(?) eaecnomial eaaalgss 320qS(water tanks, including water level and temperature) 20050303
eedlgeusqepdi

(G) o&gp: o6 s0Coonoopd oo oogp: §oopdesepel 0§ (building temperature, including
areas such as valve closet and fire pump house) 020050303 eeSgeozqepdi

(9) oqbed[gEeentoopd &oocduSqp: cuntiesoopdsaclgeees alarm saclgescs Adedgls ced
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e[peg$ [gO[gt:zacfgsacs (electric fire pumps, including running (alarm or supervisory), power
failure, and phase reversal)

(6) 32EqE[gC eentso0pd Sroodbusgp: 0050$:8C[gEH Bspdegts =:00§8[GE[gCH (G555t [GCps<aS:
oooé me@sge.wpsosé(engine—driven fire pumps including running (alarm or supervisory), failure
to start, controller off “automatic,” and trouble (e.g., low oil, high temperature, overspeed)

esdlgeoqeRdi
Q) eqegieglgCewnsongd Sooodofqps  caesieg 83 caegiegadSiqd 0pd ommac(geacs

(steam turbine fire pumps, including running (alarm or supervisory), steam pressure, and steam

control valves)oaop50303 eedlgeosqepdi

|Type of valve |
| I

Outside Post indicator

screw & Butterfly (PIV) Ball valve |
yoke (yard or wall)

(OS&Y) |

=

Wall

PLV. Wall P.1V. ﬁ:‘

0S &Y
outside screw
& yoke Buttertly valve post indicator valve wall post indicator valve RBVS
DWG. #8704200-J
OSYSU-1 one contact PCVS-1 one contact
OSYSU-2 two contacts PCVS-2 two contacts

(’P @-Jo(02) Sprinkler and water supply control valves that can be supervised

@.©.6 Fire Alarm Water flow Switch

Fire alarm water flow switchoopd conventionally wired fire alarm device 02®§jggda0p5N
B:a00d00emiqp: (fire department)oopd water flow switch alarm [g6edloopdsed] ©bcs0iqE00d
F2g0dq20pd ooz alarm gpisE wopodeon Water flow switch 0005 fire suppression system $&
fire alarm system o3s693a(03t S0050060:0000 B3§ufgdoopdn (water flowing) sprinkler system
eqBiesayC fire alarm system o s0g0560:05 goHEd 366

Sprinkler system ogEonbsoCoonoopd water flow switch ¢ activates [g9aopd3adl 380039
()§s (three main functions) o3es0oEgoda005N
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() 36800003HI?oplie  cpgpieomEiepd  codgrogags  cocdeosoogdi (It notifies  the
occupants of the building to evacuate)

(9) 8200050503 3a6[opEfogp:aopdi(It alerts the fire department that help is needed)

(o) (It shows the firefighters on their arrival that water is being used, and, by sounding the outside
horn, where to connect their hoses.)

B:000500003gPs POy md(tank) sacptse agp:ad 3a0ddgieselorpt: eudgeosod

- Step 1:Fire happen 3
L

. tep 2:Fire sprinkler ﬂpﬂ% 7.4

v v v © !S’t&p 3:water flow detector opgrate
o
i

7
T
1,Fire -water pond v v v Step 7:Alarm bell operate
2.Fire water pump i
%

3.Fire water tank ,ﬂ.’, .¢, ¢,
4.Wet alam check valve / Stép 6: Pressure switfh operate
5.Delayer s 3 (=

6.Pressure swithc
T.water alarm beill

&.Water flow detector
9.Fire sprinklers ' . T

Step 4:Alarm valve operate
> Step 5:Delayer operate

. J Step 8:Water pump operate <«————
— 8
(‘E) @-Jo(®) Fire sprinkler system and water flow switch
Reaction to the Sprinkler System
8:00050060:qz00pd fire sprinkler suppression system activate [§8[g:0d fire alarm system
activate [§8[g€:c005 Jejod[r3p58diqa0pdn saonudelopEadeadd fire alarm system o false alarm gps
[g0edlonodeome(op [gbooRdi

Fire alarm system ¢ smoke detector gqp:s¢ wopBoopd3aq0den building sprinkler system
activate [98[gCso0pd ma0(heat)elopomn [gdo0pdn sap(heat)elogpCoon sprinkler head gp: cdoda}
882005 BelopC eagp:dieotsgl: [gdaopdi B:ecnesaelopE: coogpes epsss dgp:aodi
Water Flow Switch Description

Water flow Switch 20p5 mechanical-to-electrical fire alarm input device [§620p5n Fire alarm
system (water is flowing) sprinkler system S cegpsd:eotiesa0050y 3Be0fgE: [gdaopdi Sprinkler
edodaReomaeop Jodzaogtieagp: &gt:0388EeS flow switch o saad|gioonsaopdi Flow switch
o3¢ paddle [r:0089A1§o0p5

6qB:0000309 eqEmeoPe [dedoopd Bzasa:0005 paddie [gp:0d 038:0805000333 [gdogo:
20pdi Bzedl paddle [z so0des0pd eentiod(level) eg agogtielopE flow switch activate
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[§020p51 Googpeog§ sog§saspbicodadEiaoms(time delay) (e flow switch activate [g®elopE: signal
000560200201
Switches (_))pe[o3p¢ alarm () §j [s0edlcoo0pd

(o) Local fire alarm system
Bs000500gpid 3a6[oRpE{oTp00pdl cpgPiod GoninEiepad ogadgneoodi(lt evacuates
the building and calls the fire department)

() Outside hom/strobe
B:00050060igPreePoRaNa0pdZesl SPK sys activate [gdeselopS: saqodeo: eudlgoopd (It

tells the fire department on their arrival that the sprinkler system has activated)

Delayed Signal from the Water flow Switch

Sprinkler system o3& qoSaqpsoopd JodgpesC [PRsensoopdeqons(tank)od dlooopd 05
[§620251  map§selgpEicdgtielopt eqopaopd ofj g [opfel: [30ed§Eoopdn Bmedl eeBsan:
[4€0ocd[g8s oqeots(gEiyd edlom paddie (o’ op&aldgbed§Eo0pbi Belopé false alarm [gdecl
§E2005

False alarm qp: [g0edl[gE:0d oo§omiqfaacgo water flow switch op€ retarde Al§gepSi
Retarder aopb air damper 0o&g[gboopdn Paddle [goson switches godqiS: activate ofgbeogs =o§$
25p0:c00 6on¢adC:000:8E2000 B [gdoopdn sag§adoonsoopdomao(time delay)aopd 0 to 90
(seconds) ogr&3503C: c3o0cdq$eo(adjust) vp8Ea00i

Pressure type water flow switch qpsod =a0dig[o3o0pdn (dry sprinkler systems, deluge,
preaction, or chemical fire suppression system qpzog€) 2005005a0:a0pd Bgzom(gnigied [§deddon

qo2qICs activate [gded00pd 3§oon|gdoopd

Fire alarm system o€ onbeo€aonioopd water flow switch o3¢ switch 009 §oopdi Class B
a3e0pod Class A 6603 300%g8€a0pdn eqBieoligts ofgdoopdeadl switch contact 20p5 open position
[gD20p5n IDC 03¢ $0s 2ac[gEresa? edjgescddudi

eqB:e08:0000204] contact 2opd normally open ¢ closed [gbo panel ogE IDC (Initiating
Device Circuit)o? short [gdeoo alarm [gdedl conoopdi Panel ¢ alarm [gdedlelogps sagdeo:aod

Sprinkler system 03006808000 m§co§odomgpiel odeoly wetogpsEeamaelopt flow
switch open [§620051 close [§620p503 2B8EQS ohm meter (g 0dc0s§Ea0pSN

Water flow switch $& outside horn/strobe o303 c305§05 §odeocd0osgl:§s [grpd8Eaodi
FWS close [gdoopds2l outside horn/strobe gp: on [g8[8s water flow switch gp: open [gdesagE

outside horn/strobe off (065036651

o3sfgps(separate and distinct) signal $&§jgod initiate CYOGOEPSI LCOLCIOGEe> B
(pressure) 0005[gE: 93wwrdd oygEs(increased or decreased)zacga’ off-normal signal initiate cpbeos
qopdi 3aB00ood§jEen 83302 Gos[yS[gd[gts(indicating restoration of the pressure to its normal value)
[§Do0pSn  Pressure  supervisory  signal-initiating device qps320305 GENERE  GEHgooE0Rd

2020 30550660
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Waterflow Switch Circuit {o$=o6[gese$(Normal Condition)

F26e000D%P00096 fire alarm system §oSeondoom:aopd waterflow switch circuit o3
eedlgoon:oopdi Waterflow switch gpzoopd normally open device qpegdogoopdn a3odagé
normally open sa6[gsaes¢ closed saalgeaesod G@O&Qg):ﬂ%@@éu

ﬂﬂ I

+ 6 = Y = g
Y
. A A
3 -
Class B (Style B) Normal Condition

<°3 @-JG(oo) Class B (Style B) waterflow switch circuit (Normal Operation)

@-©.q Waterflow Switch Circuit (Valve Temper Condition)
6a00>o0p¢ valve temper condition [gdoopdsacfgeacsogt cogeepd dircuit [gdaopS
valve temper point 20p5 normally open soclgEeese closed sacfgmacs Belgptiozn: ABGwpdi
a3328] IDC module 2005 valve qps3ascde 00692005 temper (short) [gdesaopdwr 98c86ebi
O

i

IDC Module
+ S Y

e & a
Class B (Style B) Valve Temper Condition

<‘;> @-JS (o) Class B (Style B) waterflow switch circuit (Valve Temper Condition)
68005003¢ fire alarm panel LCD display § Valve Temper (492000354l [gEqepd 0oom:

(text) E@oaéu
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MAIN RISER — EAST ENTRANCL
TAMPER SUPERV

O O }c:{ O ® O
ALARM ALARM SUPV TBL ALARM
ACK ACK ACK ACK SILENCE

& @-JS (0) fire alarm panel LCD display § Valve Temper [gdo0pdssl [4Eqepd 00000z (text)

SYSTEM
RESET

@-.© Waterflow Switch Circuit (Waterflow Condition)
oﬁsgé] IDC module oaé waterflow switch qp:m@or%? oo@:t)oaé short |§6@§0:>p_,§o?

3880
)
il

IDC Module /[ (_]_é i \

+© UY

Class B (Style B) Waterflow Condition

q) @-JG (vo) Class B (Style B) Waterflow Switch Circuit (Waterflow Condition)
62005003¢ fire alarm panel LCD display § Valve Temper [g920p5324l [g€qepd 0o00:

(text) [gdoopdu

MAIN RISER — EAST ENTRANCE
WATERFLOW ALARM

3¢ 0O O O O O

ALARM ALARM SUPV TBL ALARM SYSTEM
ACK ACK ACK ACK SILENCE RESET

& @-JS (c) fire alarm panel LCD display S waterflow [g520p58281 [gEqepd @r0022 (text)
Water flow — NO change to closed then alarm stage , see LCD display
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Chapter-9 Initiating Devices: Flame Detectors and Other Devices

@€ Comparison of Combination, Multi-Criteria, and Multi-Sensor Detectors

Detector Type

Features

Combination

Multiple sensors

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

Multiple listings

Multi-criteria

Multiple sensors

Mathematically evaluated

Only one alarm signal

Single listing

Multi-sensor

Multiple sensors

Mathematically evaluated

Capable of generating multiple alarm signals

Multiple listings

i
i

c? @-Js) Control valve supervisory switch <[> G- JG High-low- pressure supervisory switch

Table 9-2 Detector technologies

Traditional Detector Technologies Special Application Detector Technologies

O Photoelectric smoke detector

O Ionization smoke detector

O Heat detector

O Duct smoke detector

Acclimate Multi-Criteria Detector
Reflected Beam Smoke Detector

Laser-Based High Sensitivity Detector

O 0O O O

Multi-Criteria Detector

2951TMJ AcclimateTM Multi-Criteria Detector

¢ @-Jq(o2) Multi-Criteria Detector



comEo00509§,

Fire Alarm Systems

o9{d4[33aapalaavv] Z [A [ X

0g

Joys inano aouerdde uoeay!

OF]

UAE) puncis)

62

82

anana uady

82

L L LS

eleoo/

eleloow

TUBleq Mo wajshs WEe aiij

Lg

92

N[} Jamad I ULIBE all.

9|

72,

[esianas aseydyamney Jamod dwnd aur4

52

o

Buswunu dwnd auly

e

te

J00) I ~ BNEA |0JU0J J3pULLS

14

éc

J00j) PUZ ~ BNEA JoIUOD JB[3ULDS

gc

J00]J 15| ~ AAEA [0JU09 J35ULdS

I

100)) pug — MEIPBIEM

02

100jj pUZ — MOJIBIEM

61

100) 15| ~ MOJIBIEM

EL

1950f2 SJOJIUE! JOO) PIE — 510j28130 JEaH

L1

WO0J BUEIOFS 100]) PUZ - SIOP&|EP EaH

L

W WRsw 100y 1S] - SI00AlEp |BaY

Gl

LInya) J00j PIE — HOpIaiap e4OWS Janp-uj

vl

Ui} J00}| PUZ = 10091D SYOWS 19nD-U|

EL

UINj3 100} IS}, - J0381ap BYOWS 19Np-Uj

el

7 Uy Ryddns ~300913p a4ows 1ang-u]

1T

| UBy KOG - Jojoajap axoils janp-uj

2 8U0Z- 19D SWOWS 'l Jajndwod Jooy, Uz

L]
LI

| BUOZ-'}3P B4DLS "L Ja|ndwod 00y PUz,

qno) #y@ 100} 15 - SI0jSlap aH0WS

100}} I — SIO3918P FHOWS

100)) PIg - S10}2818D SYOWS

olojo oo

@

J00}} 15| - SI0IRIAD AHOWS

L1

L)

T3] DI, - Sa%00 LLIE[E o1} JENGEW

J00Y PUg - S80q LWJEE 1) [ENUEyy

anvmq4wmﬂzgﬂipﬁt

000000 C00000000000000nnao

J00Y} 15| — 5800 Wie[e auj [enUE

5
B
L
S

7]

3
z
3

Seeeeeeeeseceeesoseeee

[+

<|@®e0o000000000000000

Z]A

Clee /oo eeeeeess e eseeee

=200 0000000 00000000000
=|o/o/o]o/o/e/o/e/o/e/e|e/e|e|o/o/o/oe o/ eeee

~le

aA

e

e
L

x/e/e/ele/eeeee oo eesesose

<|/o/e/o|o/o/o/o/o/e/o/o/o/oe/ees/eee

&,
%%

34[33)aap
b,
@

L
7,
&Nﬁ%@f

Ll

7

AT LLIA A
Ly

B

AN,
&y,

.M

e
s
N
D
*1’?;%
2%

_| lewswaiddng |

iAo fiajes aud pasnbey |

uolealnoN

| vonepunuuy yun jonvoy |

sindinQ walsAg

L
2
o8
3
&
%"}%

sindu| weysAs

9-20



Clepatieclostont Chapter-9 Initiating Devices: Flame Detectors and Other Devices

Photoelectric and thermal sensor qp: sasck3adge$ wo0EenyHoodesepypPiopt
(traditional photo/thermal detectors) Multi-Criteria Detector (MCD) gpzod s2034g) (0300051 Multi-Criteria

Detector (MCD) gqps0p€ internal algorithms clo€aopbn cg§300p3 (0) §983203E:00 [3bq0550005 326[g
:esqP:(1 hour of history)o} ec5on&s0oEaonzoopdi Sensitivity 0 sacdsaeagpad adjusts apboopd
Nuisance alarm a300pob false qpsa? voSepieo:§€aopdi Internal drift compensation [giap68EaoSu

@-00 Intelligent Single-Ended Reflected Beam Detector

¢ €-Je Intelligent single-ended reflected ¢ €-Je Intelligent single-ended reflected beam
beam Detector detector
[PBpemzoqudfg§oopd vntiuCslglaesepqpizacgnd saadgjgs spooCaengPdeddgdaopd
(Ideal for coverage of large open areas)
(0) sno:qqpe(Sports stadium)

() opep§Preoptsasiogqps(Church auditorium)
(p) 3268000533005 E5ePO|OGPE(AtriuM)

@-00.0 Laser-Based High Sensitivity Smoke Detector

& -0 Laser-Based High Sensitivity Smoke Detector qpsoopd 3acgS3aceg0d:a0pd cpdesgp:
2005 2200E60qHedg600I

@-00. J Ideally Suited To Mission Critical Applications

€) Telephone Switch Rooms - NFPA 76

) Computer Server Rooms — NFPA 75

?) Laboratories/Clean Rooms - - NFPA 318, FM 1-56

High Sensitivity Advantages

(9) Laser produces sensitivity to 0.02%/ft, 100 times that of typical photoelectric detector
(J) Tied to overall fire alarm system panel

() Point location of alarm condition vs. aspiration systems

(G) Lower installed cost with field proven performance (over 50,000 installed world wide)
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@00 Multi-Criteria Detector (CO & IR) Sensing Applications and Summary
(0) @oosgqp: (Hospitals)
() p§6808 ofience: 326a00053 gps(Medical facilities)
(R) 9peoD0s 3268000H3334ps(Research Facilities)
(G) egelopeqiEaRnd 060mp eeptoudoopdesieqp: (Trading Floor/Financial)
©)  SoSoncdyp: (Night clubs — Discos)
©)  ooahypst egeo:edEep sea0005338¢p:(Financial institutions — Call centers)
(@) Mechanical rooms
(®) ocﬁc{]qp:(chemical and pharmaceutical manufacturing)
(@) Specific areas prone to nuisance alarms — where downtime would lead to a serious
financial impact
(o0) We are providing you a unique product with uniquely specifiable technologies
(00) Best in class nuisance alarm immunity
(o) Outperforms the industry leading technologies

©-0J Multi-Criteria Detector
Multi-criteria detector qp:og?: sensing elements () soo?:@lom:wéu Smoke detector

06§80 200588E2005 $p5:{3C S:ecunteselorpCs 320§da00N
Photoelectric smoke sensing

(Particulate)
Thermal heat sensing

(Heat)

CO sensing
(CO)

Infrared light sensing
(Light from flame)

Advanced time & logic functions
(Coordination)

c';) @-90 Multi-Criteria Detector

@-09 Aspiration Smoke Detection Defined

& @-p Aspiration Smoke Detection
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]
6:“ \' o "‘7. -
¢ €-99 Outside Screw and York Valve Supervisor Switch ¢ @-9G Water Flow and Valve

Tamper Switches

Workstations
connected by LAN

LN
===
Other units
||
- Crporate LAN
7N

Up to 8 cameras

per one FSM-8 unit %

Processing unit
FSM-8

LA

Operator confirms Security officer’s

the threat workstation -
(SpyderGuard) Remote verification

(WEB)

¢ £-9§ Conceptual video detection system
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Table 9-3 Information Presented on Active and on Falult

comEo00509§,

Function

Page

Information Presented on Active

Information
Presented on Fault

Fire

Incident management

Time and location of first alarm

Not applicable

Heat detector

Incident management

Time and location of first,
second, and last alarm

Circuit trouble 72-
143

Smoke detector

Incident management

Time and location of first,
second, and last alarm

Circuit trouble

Gas detector

Incident management

Time and location of first,
second, and last alarm

Circuit trouble

Manual pull station

Incident management

Time and location of first,
second, and last alarm

Circuit trouble

Alarm sounding

Incident management

Confirm audible on and visible
on

Circuit trouble

Alarm silenced

Incident management

Confirm audible off and visible
on or off

Not applicable

Sprinkler water flow

Incident management

L/min (gpm) flow in riser

Sprinkler valve
closed

Standpipe Incident management | Location and capacity Pressure low
Fire department
connection Incident management | Location Pressure low

Emergency shutoff

Incident management

Location and service controlled

Service on

Paging zone

Voice evacuation

Location/area

Circuit trouble

Emergency phone

Voice evacuation

Location

Circuit trouble

All call

Voice evacuation

Not applicable

Circuit trouble

Smoke control fans

Smoke control

Operating within normal range

Pressure low (high)

Smoke vents Smoke control Correct position Incorrect position

Stairwell

pressurization Smoke control Operating within normal range Pressure low (high)
Not operational or

Elevators Building system status | Phase I or II jammed

Security cameras

Building system status

Operational

Not operational

Energy management

Building system status

Unoccupied rooms or floors

Not operational

Energy management
(power monitoring)

Building system status

Local power out

Not operational

Automatic unlocking
egress doors

Building system status

Doors unlocked

Not operational

Electrical room

Building system status

Normal

High temperature or
equipment shutdown

Hazardous materials

storage

Incident management

Location and materials class

High temperature
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