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ABSTRACT

The simulation analysis of fire-driven flow and passenger evacuation in Daegu subway station, Chung-Ang,
have been performed. The first location of outbreak of fire is inside passenger car in the third basement in
Chung-Ang station. The smoke flow in the second and third basement has been analyzed using FLUENT
6.2. The CO(carbon monoxide) and temperature distribution in the train units and station platform have
been obtained and transferred to input data for evacuation simulation. The highest temperature in the train
units was 1500K.

For the simulation of passenger evacuation, EXODUS has been used for whole basements (level 1 ~
level 3) in the station. Total number of people was assumed to be one thousand and 640 were placed
inside train and 360 were placed outside train. In evacuation simulation, an average of 135 passengers
were killed and an average time to evacuate takes 10min 19sec. The main evacuation routes used by
passengers were investigated and the cause of death was identified by evacuation simulation.
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Fig. 2. Expected boarding passenger at cach unit Fig. 3. The number of deaths at each unit in

Daegu subway station

Ve Q= Ao F 140H0|2

Fig. 3.2 A ALD @44 248 A% BelA A 5758
5 st 2% o gAeNN 1999 AATE S

AFztel el Ayt A3t 3% 52 7eNA 274, A
Aot

7

rlo

3. Alggeld 2% ¢ 12

3.1 AfF Aol

BT A3 A §% AEUolAS &) 8ol A4 CFD SLE<! FLUENT 62(4)E AHg3tel A3k
Ab AF Aol A 9 ﬁ}xﬂﬂa‘*g A zbell B2 Ashd oAb YR LERE W dAstELY £2E Y
33 ©]& EXODUS[3]9] 48 dlol8 & #4839tk

EXODUS 2] ?HZ 02 A HE A5t 5 D AnFeAY FEE e A5 Fig. 1.9
28} 223} 322 24709 zonel & TR OO0, A 747}H9) zoned 1.5m £O1E J|FEL2E AR YH
sRdd oz o) & 48709 zoned AAAATE ARG A} Alolg) T2 Il v AR THEE



o A g A8 $AS A il Fig 4ANAT AP st ARkl g Ay g
QA F A2 DA A & 15A4F JF o2 13} sEF) 3 253} F3rh DAH
23} 108 FlE 3 354l Frt ) £H o AW 6o U 25EFol ARH = QE

Bkt 1T AR A thato] sEaelt BE RSl At Fvl, HAFHoR AP 1334+
g 31E Fol A3 Aor A ed TSI
1% g s FEE S 38 JY QAo & AFME A3 1% 7 SHATEER Fig 514
A7 o} 2TMWE FA[SISH o] F A Azt A3

x
u,_t7 z
_ ol
— g — NABAN m i

NEFE W 268 ¢ 9.}21-;:—1—29} 168 2 112 2l 16“"—"“*9}

&4 shusan —
Fig. 4. Scenario for outbreak of fire in passenger car used in CFD simulation
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Fig. 5. Applied heat release rate at each unit



Fig. 6. Overall geometry for CFD analysis

Fig. 7. Grid distribution for station platform

in the third basement
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Fig. 8. CO mass fraction in the first unit
(the first location of outbreak of fire)

with increasing time
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Fig. 9. Temperature distribution in the first unit

with increasing time
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Fig. 10. Temperature distribution for station platform in the third basement after 15 min. of outbreak of fire
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Table. 1. Average number of deaths and evacuation time
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Fig. 12. The location and the number of deaths in passenger evacuation simulation
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