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Simulation Analysis of Fire Warning in Bus Engine
Compartment Based on PyroSim
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Abstract: The engine compartment is an area with high incidence for bus fire. Its structure is complex and it
is bad for the monitoring condition. It is difficult to be detected in the early stage of fire. When danger is
observed, it is difficult to be controlled, which cause heavy losses. So, three kinds of fire model for bus engine
compartment was developed. With PyroSim simulation, it was found that the position where above the engine
compartment and away from the rear of the radiator is effective for monitoring the temperature and smoke.
After the bus engine compartment fire started, the position of sensors is of importance to detect fire early and
protect the safety of life and property.This electronic document defines the format of papers published in the
academic conference proceedings.
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W OE AIPMAEREERRGZAR. B TFHEEME LR, UNEHTR, ERLKMWBRHHET.
Lo KGN B, KFIEECRERS, MBHERETRBE. A, BEI=MFEE LI K
RAEA, & H PyroSim 5 oM KA, AL KHHAE IR LT HHRAR B Lz E, A b EN
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A2AHERE L,
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WA A B B H 2 563, D@ TS 7R WREEI R, AR Is BN RS R B RIR
Ko BHEMENDATDIISGET R, BRIHE T ATIHAT . SZiliskmilh 2505 R A RN Aok 1VF2 24 i,
Fr R R 24 R TR 1. 2008 SE2 2012 4F, EPFRHFE ARG KR 1.2 iR, SRR T
ERBM ik, MEEESEIANS e, BEEAERERR, FNRIEE. FRATYZ . R
PREFRF R B2 BUTIE Rl A BRSSP N AE B BRI, B4 — BRI, JUG IR B Rt R xE EE A 4 R
TR, AU R BRI Pk, It RIGIER I A dr ik .

RENHUREAE R ORI A X8 BEAHORGE TR, 2 45K R 60~T0% & R ZNHLAR AR, JF PyroSim
FENT R AR , 383 017 LA LA 58 A LA A AR e (I 3 B, AT RS A2 R B ATLAR P K R TV &R 458
FER ZE KRR AN TV CARRAR R R ARG EARE X T8 N ST TR 451 2 By g I sl e SCPIE

BEEWH: HEERRFAIEES S IE MY R 2 4R E(51078167)
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2 PyroSim &8

PRI AT IR 5 AR AR I — PRI R I SRS, B A Y MBI KRR R RN 23 ] b 2k el
HIRRIGEIE B K T o KR — B, KRB RS2 I FRFA MBS, JaE B2 RN ER, $R3hr A K dRiEkE
WS ERGE g, AL AR RN, e — i R =4 RS B A e A
MEz3l, WM. 7). RS BER )5 23 ) R AR . [EAERRE, REmREs 2 rzs),
(I AIE RN 3 FKF . R WIRmEsi 2 2454, AERSMgNE- e s 5 s T bR i 12 3T AR 2 5E
o

ghE- B HE v 77 F2 (Navier-Stokes equations), $iRRGPEA AT R 4g ksl & E e 3 7 #E, fFK N-S 2. N-S
TR TR SRR BB 5, R 152G T HE R L. fEE AR R, HK
H®IEAN:

p%=—Vp+pF+uAv o)
N-S T Bk Ay

p% = —%’—ka + LAV

p%—‘i"z—%wz + AW 2

p((jj—l: = —Z—§+px + AU

Hrp, VER R IE T p RRAREE; paEli; us v wRRIAE tIZ], AKXy, 2)A0EE D,
Xy Y\ ZRANIRIGr s R p R IR R

T AU T V2 =, 435l B S 7775 (Directly Numerical Simulation, f#FK DNS) , F i 37

(Reynolds-averaged Navier-stokes equations, f&i#% RANS) FIKjmiislyk (Large Eddy Simulation, f&#% LES) .
H DNS (182 B RN B AR R RR G, H AT T/NGE IR S R Bish oL,  WoeiEH T LSk
br; RANS HBe2h T i 358 s FAE R ) o &, TANBess 7R 22 ksl &, HHsh = G imn sy,
DRI RV 2R, T LES (REAC Y, R RS R AR R DL e imim RO iz 8)), N3 v 24k
RS AR R b LR R R ROS AP G54 s[RI, AR T BB A S 1 TSR BRI R, 2
H AT B AT i B E R TT ). X A2 PyroSim AU I R LRI,

Thunderhead Engineering PyroSim & — kK H T-VHBI 0K 1, A FDS Bl ik il J5ab3i
P, FRENIHPIBAL, HX KR RS RS 3 BN SR EE AT HO A 24, 432 B FH T b
BRI K 9 A 3x BLUE ER A PyroSim X% B2 K SIHLAG K RSB HEAT A 30, SREUR S UNLE K A K K I il P
)3 ARG 25 IR BN 1 0, SoRIRAETIE /1, TR KR f& FAE R IR ik SR L

3 BELRMMEE

ZURERE TR, KZEKIES T B i SR 0 2R K 9 i Rk 2 2 RN R ShH LG Y ) e i 4 4
R AR ZAMNITE B4 MR I S BB T 2 AL A6 2 5 . 243X Sen BRARHA B ] B0k 05 5 A A LRI
KK . BEIEFATIN, REWN TR, e AR TIE 2500°C A4, HEH R SIRER =,
AIEHESE AMMEEIA ] 400~500°C, 17 L1 X AT 2R Al IA F] 500~700°C, BEA A& A4 AT EE IRt £k 3] 150~370°C;
XS S8 R T LI T R et W AR I R B, ONIBE I FEIGIRDA . BRI 4b, REWUENAAIEE A BB
IHSE, HEBALEREN. BHRLOE R, WlkS S R AR,

DA RIS 5 B R SINLETTE R R SIHLAE R o0 5, PSS A BRI, il 1 fos, o 208 7 s,
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Fig.1 Top view of engine compartment layout
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Fig.2 Engine compartment with the rear door
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Table 1 Boundary conditions for model A, B and C
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Fig.3 Thermocouple layout at engine rear door
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Fig.4 Layout of smoke detector at engine rear door
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Fig.5 Diagram of temperature and time of characteristic thermocouple
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Fig.6 Temperature distribution of slices at 60s
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Fig.7 Diagram of smoke and time of characteristic smoke detector
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Fig.8 Smoke distribution of slices at 60s
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