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Chapter- 1

Fire Science
econ&oo(Fuel)
8:000056000E8E005 328203 (solid) 32qpd(liquid) :a6g(gas)ooopd saepogp)(combustible
material) s3500:03 Gooneon(fuel) 3a[gd 20050050005

63:0058q)€ edodaeg (Oxygen)

0pl$603 F000Hgesa0pdeadogl Encd8qiCencdeg( j0)epdss: doCeomelopE cron?
63N eodeguy wrenfEaoddi S:eantefenogod esmdBqtendheg(ob)epdtssion B=ab
aopdi ABefopt  ecodoptesod  esmcdBqlencheg  vedmaopd  &i:eomodeconie§saogod
Gom&ign Adea052005 0N [§B20RdI
3¢ (Heat)

SoonCeommdeamntes eonlosdel 30§8[gEeses G000 contonadeizap§s
[g80ncb0000p03dl  Geonenedoopd  saqpdmolgde  eaonlenedaneg F[gdad  elgpicdogzoopdi
eoonConad 36, qroopd 3209udonTy 8:6000056aESEDIN

MEXING OF FUEL AHD OXYGEN

ACTIVE SUPPRESION

& 0-0 82 [036 (fire triangle)
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Fire Alarm Systems Ceppieledleptont )

0.0 803 (Fire Triangle)
B:eomEenntenapd 326[gddsadgnd o
(0) eoonten(fuel) B:eanEG[ats daepd vgrbigps 8:6a0C§E0L Lgdigp:

() eco(airy sa0p:00[g¢ 6rod0RE doCeso0pd 6830HBqIE excdeguwm $&

(p) =ap(heat)dd [g020o01 Bzae[gdcd=ndqed 95:§od [Goddaopdeedl Siecontoyibeg
[§6cT§& 0005

Baefgescsad§elops exodlg[gts(chemical reaction) [gbedloopdn  exddfg[gEs(chemical
reaction)o? copde] 326[gd3=0q05(G)§pwp opsos) “fire tetrahedron” vpe] 2005ecdj30001 o
326[gdc3220g05 36{03pE:006p:(G)§00pd iommpudeqosdst 8eGo:aocbeaposbyp: 320l 320305
26[gd3a9105 [§020pd Bsa6[g3acs(p)E 93e0r0d =26[gdmaqod(R)§E 325050 006§E§0d wudep:
8Eaqi€ B:ecnlogeg clgd8Eaomean (P)§jEm0505 (0)§§pod ©udgp:8E[gtsoopd &seon: omagudesy
$C &{86:0005665320305 326[gd700pd 8&E:a0e0m00ep: (96205 848Gs0005505:qps B:aocbosdyps
(fire protection system)sansc:0005 a3206om ooepsa? 226[gde) 8&E:qpblogaopd

[PBpomo00d Bsecontadieaqpiad Ssoeconlel =a§§saspdicdd [33¢[gE omazuommesds
§E20081 B:eomadeconégs(combustion process)od 038:q|00m0:eB:q5320305 F28moya0pd g5
(main factor) qpzgo

(0) eamnEonowan (fuel load)

() 3205:3209E:§ 0gRdsqps (interior finish of the room)

(p) G0 qq (air supply)

(G) B:ecnCaso0pd 3295:30gu032008 Go0ENSSE oopdeaonadoonsd (size, shape and

construction of the room) $&

(§) &:08 Bewpod d:eomodeconax(fire load) odfgdoodi

Bseonzomagudfgts(fire prevention)adoopden 8io3a(fire triangle)ogE dloaopd saclopt:s
25§07 00B[GCs05 0ad[gbeaE 0mngud 0mels(gS: [gdaopd

Combustion Ressarch

Center

UE Fuel
A
OXIDIZER «—————— — IGNITION m

|
L <= J
¢ 0- J &6om0dernta§mnagnd saegdsagodgp:
2. J 8403603 qodej &{8&:0005(g¢E: (Break the Fire Triangle)

(0) eza:eanCgpdfgta  equodlgSdalielops apqP:ad  vudgp:od8Eoopdn 20§ESEmogeINE
[g1epE8E205 50543C 848B:20058Ea005 (Cooling removes the heat.)
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() esmcBqlencdegypiod  cudepiodgllgs  84G6:000d8C001  eINABqCencdegst  eddly|
882005 930D 9OLRSEAR] oofgpiencdeg b Sieantesaopd esep Bewrdd =oed:
32038203 00pda3E:q) 6320058qIEencdeg(0,)qPa? ©udepiud[glist 8588:00058Ea00

(p) 8:ecnE8Ea0pd Gontongpiod wudepigtigEoopds &8:00058E0001 cruntogbioep Gaonten
o§eonag€ sacdsaeagpad 8:8&:0g0:08860N

0.0 Sweomdfgln Seomcd§Ret: $& S:eamieonefgé: (Ignition, Growth and

Development of Fire)

0o0e280¢ - Broeom0dfgts S:llgts(ignition)
eoonton(fuel)sC 6320058qE(oxygen)od enodlgBesaod S:gE(ignite)aloppe S:oeomodom
3203, 3200E:00056080000[gdod (process) [gdoopdi

3030032608 - 8:600005§(§¢[gE: (growth)
B:gC[Broopdesnod  eaontogbioepecnton §og 8:o0pd ma§SmavnSeomglgt 8acd
eagpad  [OFogrcon§Cooddi  Bodecpnoonoopd  mefiddopé  &:eaont§Eoogd
ogpbsqps(combustible material)o? 8:econE§E00pd 3a0§§ 2003 [4Eoncdamesnt peuingé
critical  stage B oepod§[d:  =oefipt:d ogobigp:  Qodooeed  S:006cEBGLRdI
BopB[gdfgE:ad “flash over” up calaopd

02030035908 - Flash over
F2pdcdeso0pdesep(enclosed  area)oodemaoglsy  B:eaonC8Eaopdugodsqps(combustible
material) 52 0o8GEonpS: :00602005[gE:0d “flash over” vpeslaophi

000gp3e90¢ - &b . [§C:(Development)
0)2290C0R¢ Gsepens,32[gash Sreconlogies(§ [gdoopdi Seomadecnty saeomntiesy
[gB20p5n 32088 [gGc0m oofgpiesepypsad .é eapo§S: 3a0qiCanlgs oproodeconoyibig
[g0e0 §E2005

0geso§ - B:eooahi 8:008 ofjroopbsssod(Decay)
conCogtoep Geonten o8ewpod 63NANBqE dGEdE 0pSebaxaopd 38l Bz
eaqpoyGe B:ppSopagasoopdn 8:eaonE8Ea000 Lgodigpi(combustible material) owdaNOd
fuel load o @sloopd
BoonCocmnloged  3290e0lsC 03¢ 990§d8E0D  FBoongps(detectors)zaciogpta?

522000568 3360005

(0) 32808 - o (Stage One-Incipient)

3200838 S:ecnd[gtieope [gdedlaonaogd saepyp: (products of combustion particles-
<0.3 microns) o& ogodedamnoopd 22508 [gdo0pdn ofgCeog§toopd &:diqp: Bewrod
30§9038C2005 3204ps 0godedlanSEaopdi (no visible smoke or detectable heat) &8ss
033 §o§edlCsgpigneaontaytiesd&Eaopbi(no visible smoke may occur for milliseconds
or days.)

. Ionization detector gp:od saadigje] 93§Eo0pdn Detect co6§Ea0p5N
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(J) 32s0€ - J (Stage Two - Smoldering)
[4688a0p) B:8:qps (visible smoke particles are produced (>0.3 microns).) ©0o& ogaded
c0000pd 32608 [gdoopdn 8:602005 oodor $60 000C 0godedrdepdi 20§ I5pdicAd
Bileplep'qvatontest]

. Photoelectric detector qpzo? soa3:lqd] 988€a0p5 Detect apdEEa0pd

(p) 32a0¢ - D (Stage Three — Flame)
gelgSenr B:eomadecmnigelopt Fpgp: qodgtiagodediam(@s 30§E [4Conodamo0d

2e0¢ [gdoopdn (Rapid combustion produces radiant energy in the visible, and invisible (IR,
UV) spectrum. Heat begins to buildup at this stage)

. Spark a30pcb flame detector qpsod 2a0(g|g) 938E20p0n Detect p6§E051

() 3280¢ - G (Stage Four - High Heat)
BE:qOq) g€l Sseomodeconcdy [gdedloopd =oeolgdoopdn 928:§ saepogrigp:
BmpqSelopE ignition point o3eepod§om Sscoerntaodd sasolgdoopd (Uncontrolled

combustion is caused by the heating of nearby combustibles to their ignition point.)
. Heat detector qpzo? saadige] 88Ea0p5

0.G 8:8:qp: §.4[5E: (Principle of Smoke Propagation)

3205¢ 8:8iqproopd :pqfla8aopdesepe 3apdbEooopdesepal sacBsacaqpo’ §p5:(p)sn5:
[5C eepoa§8Ea0pbi

(o) Convention

Bsecnaelop [gbedlomnoopd Sobisqpa :Ssgps =adOencdegyps(toxic gases)oopd
3209506006[oPE(800 - 1000°C) 2000058 000de$0pd  @cdegdselopEs(convection
currents of hot gases)sCoepesnom =qlealgs §|.$,092:00051 enodegdiclogpCsoopd
qod59[0305 (ceiling) a3eupdd [m3&:eCesmad(raise floor) 20p8s5 @co: doderyndqom
“Mushroom Effect” [gdedconoopbn od=o[gE 320532098 ogodediodeubs(escape route)
qP2opC 8:8xgp: 060265000560006[PE CPEPOdE[YPReS 3a0RSen3a0p0N SsdigpialoE
2[4E ¢§Ak[gCs 3200050y 0[gEs ¢reo[gtso? [gdeoom cudieagpades olgd8Eeonsol

() Radiation

Radiant heat 20p0 328:§ 3a6000528qP: Bewrod 0gpdigp: 883 0xocd8E00I ¢
@638 (heat energy) 00pb electromagnetic wave 226s[g¢ Gepod§ogngt: Bewrod Jagod

Bodg: [gdoopdn Radiant heat gp:oopd of(glass)gps [qootiedodeSqpod sacgudSonon

[g0B0p:  ogo8Coopdn ABelopE  eS(glass)gpign  spadgioon:aopd  226800053aBgP00pd
3209050007 8:0p2005 GaCagE§Eoopdi

() Conduction
eedBoponeroigpin 32003 cooheolondigts(excitation  of molecules)alopE 320

eagpodone  [gdedloopdn  cogy|(metal)qp:oopd  GopPaddgpiond  Sapeaqpadops(ats
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(conduction) 3¢ og€lgSe> [968E0p0n Conducted heat 20pd $qgpa qod§o[o3dgp:
[36:0C:qpa 9§:Beqp: 9000l oofgmanSigpiod 0porS§Ea0pdi sasocdesepgpi(metal
joint)og€ sa0eagPadoRe [gdedloopdn Conduction heat gp:aopd adaqed =00§:32098:q
8:0000888a0pd  0gRbigpicd B:c0  GooHEESEDR] ¢S (ignition  temperature)od

GepaH20pd 03€esnE 3:0§§[gEoncdeo§Ea00

0.§) S16o000H3sgudmo:
&[BB:00050000 o5bqps(fire protection system)8&E:p0qfi Sseonomagodes; Sa8adyp:

[gopSe§ 300305 vooedign 8&E:8:e0mad(design fire) sagudmoonicd 0§08:005q05q8 3262000
Design fire 8300p5 6omabecon8Eanpd 8: sa§jrmann: owxana? edadoobi

[g6edlomepd sagueanaopd comohecntesansd SeomEangudsaen: saedlapt voopd
oaén (The size of a fire is related to the heat release rate.)

83C:8sc0m05(design  fire)eogudsnoniod ofwusiqsencnad Siaagudmaons(size of fire)ss
agodedlamepd sap(heat release rate) 03 2005005[gEs0005 8GB:0005000) osbgp:(fire protection
system)qps 8&E:0069$320505 0ooLBed: [giapdaepd =2s0l(gdBr IeqemRlRradindes: [gbaopdn
00d55:30gE  GoHEaNBeR) Eowancd Boggn  9§0§:8E0om  &Bd:a00depd 05603
0SnSen 8AE:008E BGupdi

§&&:8:00m05(design fire)2ogudss02:0d 20050058E0a00 632005013a5i0dgP:0D 9§65:8EC60N

(0) &:600532gud300: (size of the fire)

() &seomodoB: ogosconedssa 8:8:s8 soadOenodegypiogodedigss (rate of fire growth, and

consequently the release of smoke and toxic gases)

() &:000Bo:a00dgs 3306pdagE 3>o0oeI  Rode[grades $& agodelyiagodelgpode$
320305 q§oopdeaq$(time available for escape or fire suppression)

() 20CengPodeapadood &86:0005500: 3a§j:maon: (type of action that is likely to be effective)
(§) &:eomsE 20056380005 onlgpieomn 3agiEd3aCLAYPs(other attributes that define the fire hazard.)
(6) Flash over [gdc0l8Ewana(gaacszaniadod [ga0di

838 s0qp:00pd 3680005353 F§jme00:0d Bode) vorpBo0od Fpogadedigs(values of heat
release rate)o? saadigorecdioopdi 3a00:gpioopd 83E:8:e0m005(design fire)sagudssonigpien

(o) Airport and train terminal hall: up to 7 MW
(J) Shopping mall: 5 MW
(9) Atrium: up to 7 MW
(G) Train compartment: 1 MW

;000 83&:B:comod(design  fire)sagudssoniqps  3200gjoopdsedl  8&Esogpizaes(st

§$s0g(engineering judgment)gp: [gepdes c3oodi
poed- 3m0dg 7 MW 6o} 8&E:cpbendonsds(design value)so[gd egegiud3gie static smoke

extraction system &l natural vent 32goSsoen:0? egegedayC design fire o 330ag0558:(heat release
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rate)oopd  Bougp:§EeomelopC  Bsdigps(smoke)ad  opss000dqERdmEN:  Grogpi?d  opficpad(gts
[§68C20p0n 0odgpbiaandqe sapagodgss(heat release rate) Jgpseco 8:drogodgss Sgpseco [gdoodN
8&C:p00020000 8:8s090555:0005 Sqpsgliclot comsgy Zacpbenpdgl:q)s [g0§E0pdN 328890
a0dg¢ 83E:B:comad(design fire)zagodmaenisC colerqpoopd mapogodsss(heat release rate)o?
2003[03Rg[GE 0505:000500568 83250005

B:enE8Co0pd saepyp: 30} GoonCon(fuel)salgd 2005ecH0dN s Jgeco
F20905000p 8:6om056aEEG 3a09ubonmy B:on:o0d8Eacy [gdoodi

eoonlen 3a§maoniqpied

(0) Acetone 1 alcohols $& toluene 000pd GeonConed Fa6pdqp:

() sa0Pooc0t:(Acetylene) $E 0§0S:(propane) 02005 Goonlen 3aegyPist
(p) 200200:5¢ ogy| 0205 Gonten 38E33Gp: [gBoopS

2.6 63:005830Baoyps(Oxidizers)
Becnlef 20005 ofulgdcdmn00000 INABQE Bewpdd eINHBE[gE ogadedian
§Ee00000 FoepypiEmiadiad 6320058305myps(oxidizers)op ealaopdi(Oxygen or other substances

capable of releasing oxygen to a fire)

FgPeds 60R, 8E0pd 6300HEZodagps(oxidizers) oo

(0) =acdodyps(acids) sacpsoolge nitric 3205085¢ perchloric 320508 ©a0p50300p5 d:eenC8EaH
F20500¢P: [gdaopdn

() 92c8qg: 3Ce32005a38 (chlorine dioxide)

() 8000588006 desnfod(potassium permanganate) $& 3000588006 aocd&od(potassium chlorate)

032005 630B3dEEP: [g[oz0000!
B:60m00%1 8398qpea? [gdeoSEa0pd3aep(ignition source) gpsed
(o) &sgC (spark)
(9) oqOodencd(static electricity)
(0) oyoedogpdegpie [gdedloopd 8:081 qodesa0pd cqbEdLgEd:w [gdo0od S:gC(Arcs from
electrical equipment, faulty or otherwise)
(00) Ge0:c308s(lit cigarette) &
(¢) &scdn SseqpC:oe 320 (hot light bulb)o? [goopdu
Fire Propagation (B:op:00 ¢ 4[€:)
8:.8[a8: 1 Sropo0d[gs(spread or propagation of a fire)aopd eodlg[gts aedlopt wopd
20p51 @03g[g:(chemical chain reactions) $& 8:60m050 cgEd20pd 06O B:q $[9E: |
leptioles RIS NI oot

8:eomabecont§Eoopd aaclgeacs (Flammable Conditioning)

wefgdmacoPpS(p)q  08GEs0deadfgls  cdecmadaopduwmmedaoy oMol 86005
eong[g: o[gbeol§Eal adzae(oyptaadedkont dlo€aopdeaepgpiei venmadecmnndes cdeaba0di
§ooC §ad0520pd Fa505:a0 e Ne0D 8260700HECNESEDIN
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pow-eoonCensd(flammable liquid)e 3a6g gpsaopd co8engpoop)d vwdmeom  erolgé
eepesd 6AlC:0deom S:oeomad(ignite) caonESER: S:eomad(dBiogniaon§Eaopdi

8:60000560008q$P320000) sagjEssoniuwnan (Flammable Range )

Lower Flammable Limit(LFL) & Upper Flammable Limit (UFL) opg] limit $8§j:§oopSn
Lower Flammable Limit (UFL)oop5 sagp5:ed:0lo€eepdaadjs(lowest concentration){goopdi
8:00005600EQ§320505 Z050520:fqepd conongleco saeepaaesn(fuel and air mixture)
[§6 20251 Bza§jrmee0: Ve eagpspdidon Seaonoybg cgdSEaomcol

Upper Flammable Limit 20p5 &eomodecmniefencgod sagpiad: doeepdsaq(highest
concentration) [g620p51 &:eanCefanogod sagpiadiqed econonadsteco(fuel and air)
Delgdoopdn Bmagpoocd Sgpidlon  68MBBQE  vadernd0pbeged  Seaontoytig
o[gd8Eeomcon

Flash Point
8:000056000Eq8320505 B20600p53286e5:3204S (lowest temperature)[gdoopdi :060005
§$300305 eeonlonadoopd saqpd(liquid) soefgmeese oegmegEeesad opticd §8a0pd
aadaag oo

Flammability Range
Transportation regulation 32q flash point 100°F co0586000) 3aqpdgps 320:0%:03 3a090dOTR
BseconCagudaopdaagpd(flammable  liquid)safgd  2005¢0d0005 8s60m056000E§E 2005
(combustibles)op 20050050005 Flash point 100°F coob J[g&aopd saqpd(liquid) smoscdiod
850008 GoonCog|éieant [gIpd§Eaopd 3aqpd(combustibles liquid)sa|gd c005¢cd00

Flammable Gases and Solid (8:ccon€agudaopd soeg $¢ 3:9E=03)
06UGE0NgEA0RD  3203g[o0pd  30HBodcCs(acetylene  gas  cylinder)gpicd  ©sdooy)
eomCsgn BE0pd:000:q$ 3m000p5 oggj(paper) | odoxx(wood) $E 30050005 (cloth)
000p) 38C:IgPro0pd  BiecnCogudeomaelope comtigy BEeopdiconigs Beado0Rdi
Bsecnagudaopd coonteon(potential fuel) gpgBlo300pd @205881 8audi 208501 Z605g| 03D
cBf8jg> Peapat a88:e0p5s(gCH 050000 g&0B[ES [gapdeepd

Storage and Handling (a3eapa8[ge: $¢ 038agubanadigfat:)

B:ec0nECo0pd 3a0[gEacsol§Emesoe I cudgpiudes olgd§teun B:eon:
omapude§Eacgn (fire prevention) 6320050l3ag105qP:0d 805500080001
() 8yE[gE:(ignition) [0$Ea0pdmaepaInd: ©udepiudoEoopdi (eliminate sources of ignition)

(®) &:060m058E0p0m06001 S:60nE[gEin? [§0§E0p0mqESgPrEkid 00d58Ca0g mr§o00d

038290 con:00&2000i (restrict the amount of flammable and combustible liquids)

0.qQ eonagB:§Eoopd B:mndjaaon:dlgpdat:(Classifying Fires)

38omagudcdoopdesep 208 eecncdmedel fire protection 83803 0oonEd §EBEQERd
Bezogepod (fire hazard) sagje3202:03 qE:uEsgn 20050056 koo Flgrooniq cB=60000 Class A
I Class B | Class C 1 Class D 1 Class E 1 Class F opg] op8(code)qpig¢ sssolzadjpmaon: e
2005¢05002:00p51 0008EE$E 0BEES Bezmagjpzroniqp: F[gp: 90056050 wopad[oyeoi
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comEo005098,

380 smdgC Australia 1 European $& o[pod3a60§madad(US) oS Bamaolepsgn

R4 flogoopds
Table 1-1 §88030305¢) 2005¢05000:000) S:3ajE3202:03 GHlgaon:oad
8:32§:3200:(Type of Fire) Australia European | North America
Fires that involve flammable solids such as wood,
cloth, rubber, paper, and some types of plastics. Class A Class A Class A
Fires that involve flammable liquids or liquefiable
solids such as petrol/gasoline, oil, paint, some Class B Class B
waxes & plastics, but not cooking fats or oils Class B
Fires that involve flammable gases, such as natural
gas, hydrogen, propane, butane Class C Class C
Fires that involve combustible metals, such as
sodium, magnesium, and potassium Class D Class D Class D
Fires that involve any of the materials found in
Class A and B fires, but with the introduction of an (Class E)
electrical appliances, wiring, or other electrically now no longer
energized objects in the vicinity of the fire, with a Class E in the Class C
resultant electrical shock risk if a conductive agent European
is used to control the fire. standards
Fires involving cooking fats and oils. The high
temperature of the oils when on fire far exceeds
Class F Class F Class K

that of other flammable liquids making normal
extinguishing agents ineffective.

0.6 65epeP:0d SseonimagePod 32008 Ffgrr0005¢05 [g§Es(Classification of Occupancies)

(o) Light hazard

Sauna, boarding houses, churches, hospitals, libraries, clinic, museums, prisons, schools.

(y) Ordinary Hazard 1
Offices, Hotels, Restaurants, Cafes, Clubs

() Ordinary Hazard 2

Car parks, laundries, breweries, bakery and biscuit manufacturers, Wafer Fab, etc.

(G) Ordinary Hazard 3

Retail shops, department store, cinemas, electronic manufacturing and assembly
(predominantly metal), theater and music halls, etc.

() Ordinary Hazard Group 3 Special
Exhibitions, Film and television studios
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(©) High Hazard (process risk)
Aircraft hangars, foam plastic/rubber and their goods manufacturers

(Q) High Hazard (high piled storage risk)
divided into four categories based on type of storage, wrappings and storage method and
heights

¢ 0-p &econoopdesepe oofgriesapyp:ad 8:04),$,630C656p0n§00500gE(compartmentalization)

¢
)
¢
(}\
"}
-<-—

$ 0-G 2268000533000090 0o[EP:E68000533303 Siop00d[gt: (External fire spread)

$ 0-§) 3268000532932098: 00BCO B Co[gP:3a00603 Ssonoadgts(Spread of fire within a building)
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Fire Alarm Systems Ceppieledleptont )

o.@ 8:30%6§€2005 20§ (Fire Resistance Periods)
ISO 834-1:1999 Fire-resistance tests -- Elements of building construction -- Part 1: General
requirements

BS EN 1363-1: 1999 Fire resistance tests — Part 1: General requirements
BS EN 1364-1: 1999 Fire resistance tests for non-load bearing elements — Part 1: Walls
BS EN 1364-2: 1999 Fire resistance tests for non-load bearing elements — Part 2: Ceilings
BS EN 1365-1: 1999 Fire resistance tests for load bearing elements — Part 1: Walls
BS EN 1365-2: 1999 Fire resistance tests for load bearing elements — Part 2: Floors and roofs
ENV 13381-1
3268000532903C 65adEongpiel 39g0d3C0MDEPI
(0) 200381 Bemogede0:0d0d 2003 8Eq (alertness -sleeping, awake, and so forth)
() 320005(age)
() QOgPsozNEEGE:(Mobility)
(G) 306a000dmP30xC: cpIeeaEaozed & oopdfesoopdesep (quantity and location
within the building)
(9) op3/o (sex)
(6) odlgSq(responsiveness)
(Q) 326800053593209C:§opqP:a0pd 3268000520830058: agBiyCey 0CogadogninClgt:
§ ©§(familiarity with the building)
() BcdewodgSesopgp: BodeossogCqps(mental challenges)
32680002083098:qes0pgp:00pd fire alarm 2ag0d03 03gS$cB6epd eupodeun delopé

OBopgpscl GoxaRgePde E:e0ieoas 0ud00deqERGCEgPIRE 63NH0lZIgIERGPId copdaRt:
oBs02:00& 200N

Fire alarm 90056030003 226800053533208:8e50pqps(0ccupants)oopd qodqts wog$
(respond immediately)§Clogeon  Occupant safety issue qpz0d  GoQRe0S:0depoRE  GE00A

2odgP0D 00pHRC: odsozaepdI
(0) Fbeqgpeseonaelopéeaddaopdeomt oodgpiw epnddgpielopEeosdropdieont fire alarm

F2odeusged0d ooyt olopideor delopE fire alarm sagEdeoadfoPg83005 S
:25p0:c0d 832000001 (Time expected for occupants to hear the alarm (due to sleeping or
manufacturing equipment noise))

() 3q0He0d03 Bes $2:c0p0qs [p§§(Time to decipher the message (e.g., voice alarm system))
(p) 090580e8[aES (Time to decide whether to leave (get dressed, gather belongings, call security))

(G) 0g0dedodBeepodiasseognd agngepdsa§§(Time to travel to an exit)
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8:00050060x  000580006eE00w3JgP: B:eanCes0pd PR GEpOFaSI0E  qpigd

00660 quopdi S:eantaeselopt: 000:c0r5de§[g8: coogpPesMEgpd[gta S:a0050migp: 0o
agodgogs cobalopEs gpegefgt: 00p0m3gyR: 6e0aEgEd(Bee Siecunoopdesepad eapodfom 0ol
8:[G:00058Co0p0n Detection system gpsod 8&E:pbo0pb38l gpdgudoopd(design objective)saodE:
[§695320305 63005038 GeAjgoonopd eeoagrdeyps dloGoopdi

(0)

)

)
)

9)
©)
Q)
(®)
©)

angd a3 [gCs(detection) sensor gpio SeanCeselopS:  opdmaSlopagqp: doaopdn
Detector alo3p& 3a§§{o3p[gE:(delays) control unit clopEea§§lomp[gt:(delays) oBlgdoopdn

Notification to the monitoring station (remote, central station, proprietary, and so forth) MS
qp2o? 2a8e0ige:
8:00050503 F203601gCs(notification of the fire department)

8:0005c050 alarm o} eonCodesos(gla coogpesxnEgepdlgts(alarm handling time at the fire
department)

8:00050000sgps 800050080 000EaRg[E:(turnout time at the station)
B:econlesaopd esepad ognies(gts(travel time to the incident)

Bsecnesoopd csepae0gtiad ofeepades [P3pondgts(access to the site)
Bsecnesoopd csepd &86:00056§ [gEeol[gts(set-up time on site)
Bse000C65200d 326800053593209C:8 0Caepades [Fox(gts(access to building)

(00) 8:6000Ee52005 32680005203200093 ofeepadq [Jsodgt: (access to fire floor)

(00) 86000652000 600002 e56PA 0Ceapades [poegt: (access to area of involvement)

(o)) 8:000E[G6:0005(gEs(application of extinguishing on the fire)

on Ignition of Matarials
G

Tts\ & & &

t-\ Ignition of Materials

Ignition of Matedals

Ignition of Matenials

$ o-6 External fire spread
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Fire Alarm Systems
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