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ABSTRACT

The evacuation simulation study was performed with the boundary condition of a fire simulator, referring to
Dae-gu Subway Fire Accident which was a real station fire. The subway station was modelled from B3F
station building to B2F waiting room in fire simulation.

Also, a fire simulation were performed with CFAST and FLUENT. In CFAST, the total 29 zones were
divided into 18 station buildings in B3F and 11 station buildings in B2F. In FLUENT, the simulated space
had the same establishment as zone of CFAST. The study focused on possibility for application of fire
simulation in underground station by comparing the resulted values from two simulators.

For application of fire effect, the fire data were loaded directly to EXODUS in the case of CFAST and
performed a passenger evacuation simulation. In the case of FLUENT, Out Data values of a fire simulation
were difficult to be compatible with EXODUS. Two resulted values of passenger evacuation simulation by fire
simulation were compared with the Dae-gu Subway Fire Accident in reality.

FER

B ATy AAGAS A Atng iR SR AL E Faste] s EClH Y BAXASE
ANEH ML F8 st A BN AL F A 359 AA F ATEAL s el 2
3 Aa3E dare} AsheE: AFA7A TAYste] Al o)A AN SAAEHCIH = CFAST
9} FLUENTE ©| &8t +83tgom, CFASTY Z4E ¥ 29719 Zoneo 2, o33 AAL 1870, A|3}2
Z dA} 1170E Yol AlEdolA &t FLUENTY A9E 224709 Zonel & Wrlon, Assd
A9 79 CFASTS Zone#d FUstAl AAsIqch 2709 AlEwolgolA Y2 ZAAZES vlasho
At QA B ErteA RS AT o, A B oA EXODUSE ©]&3te] ztzte] 34
ANEH ol AFRE EXODUSS HAZARD AAZACE 39 g AEHNAL 17 ot 34
&) AL CFASTY 7% EXODUSE AHEFAC=Z 357 DATA7 Lode & W02 &3oH,
FLUENTS 7A$-= 3AA &1 OUT DATAZE®] EXODUSS &80 oju 2z A3 AFRYPSS
F2 02 witste] EXODUS HAZARD®l #&3to] SaAm Al olAE FHstgith £ o] & A
7 A st AAFe) vl B A ST

* BYAR), GRUFIEIT, BASAATY
E-mail : changhy@krri.re kr

Tel : (031) 460-5356 FAX : (031) 460-5319
#»HETAT7|EATY, $AsATH, H3lY



1 .48

A AstAArY B 1 wstan B T2 st AA APt sATGAFE] 574
o7 1 9¥A ") AMNF g BIsT Aldtolth olo] tiAWeto R HFEE ol & A
7o 2R Qs AA AAARSG 2L Ave s AYsa ol AFE AEHNHAE T v
AFARE A28 B 5 YA HJ £ sAIAG Ay A$E AFEHE ol &3] Iy
5L dEd 2 5 AdolA o) F Faatol AAZIHe o] 5 A HUATh AT, @A ol A
s Aolu} BdalA] 2 gAS0] wol ALEHo|X 1 Qi Zhzhe AlE ol Euttt Fago] 7] WEel
oW A EUCIHE o] &T A A7t AFAY Foloh = &) Titell mt AFE AEHIE o
27) Wi A gRE By YA E AALNGFH g FAES B, AL AFe
oM T A ginlel o] HA AP 2@ Ho] gt

weld 2 AFeAE AA AR dFREE FYE G4 FAALE LR 319 Zone Model
o] thEA<Q CFASTS} Field Model®] XA FLUENTE o] &3l A&t sAs|dE A3
E2& 274 SAAEHolEZF 14 WA AT gEE SR, 22 SANULE BAXHOE §
Ade oW oud AFRE JHAEA BT, o|F EXODUS £AMGE D AAste] A AL
Data$} ¥ w #4331t}

2. 23

2.1 A EHolHEY HAZXAFS)

B A3E g7Astd 24294 A E mag A s AU FEE A A3
+ AshE g, Ash2E P, Aa3E AR F 349 Foz FAHAA vk FAAER
old9 ALE AahE: A A$E AMRAsL BAASA dsky] dEe] I AT dEFAS R
U Safety ZoneS % 7MY X3 @A 7X A EHelAS AAISR L, A Edol e A
S+ AshE gdTAE oy YA ddste AR AAtsdh
A 3% 2FFRH AshE $4%S AA A7 AFdFRE 29 211904 B Hig 2o £
AgZol AsArtE dAdHAE B2 AT AgeE BAMEE W A7) i) T Bl
Brpsteg gyggz oA A9 st [4]

AEXNE A8 38 638 F 1220F 189 QLS 19 2128 #on, 2% BF Aiste S
ZFRstgth AEA 197 298 AL Y8, ¢ FastAZFAL Adslon, #22.1.1[7] & Fasto]

[e=]
[eie) =
3t o] AASIE T, Co WABHS AL 1% 104.7Kg/H o) AT 7P s

— PEEETY Alatat 2t N
]_: T AN (Ngalolﬂx«uméj”“l’—’l .
] - ” (v o ’
o7 et s = 7
Aot 2= -> AsHl = A5k 2= > AsH=
AZNH oA AN
Y ™ 4 -
e T == T =
ovlﬂcoo"pooa‘\'aDuao;yl’/:ocnnonaa-no» o e o e o
° j \ e . . 3 / __
‘ I mae B — Fo
et Xisi2s “
SR> N6t 25 SUE-> Aot 2 SA3-> Kot 28
L=l o120t o1 2N
-4 N, S
e
%——t;;;§;";;“‘1f:;;§;;;:1[;;; ——zr—~—
i pEESIESETRISISESEITSCoSICOCEA !
%’ —— o T |



Iy 212 AFA A4

¥ 211 g3 13 TEF

A} 32}
1= g AlHga s g wda
B A -
[Kg/%] [(MJ/Kg] [(MJ/Z]
s F.R.P 970 12.2 11834
Z Y A(PE
oA A = 124.8 18.5 2309.5
FOAM)
et ) P.V.C 332.2 3.9 1295.6
o= Zd2H= 318 15.8 5024.4
A 1745 20464
— W 5iA2 §i5E

0 SO0 Y00 €00 800 000 {300 J¥00 €00 1800 500G
L " " L . N X L s

S0 4

32

30

: \\
\/

/

7

HEEK

39 2.1.3 €x1%9F T F(Fast)

13 213 = Ao wE
3T HI 2725MW7HR] D AlEH= Zlo '
Fow, ol o} g3 AUl FAAE

2

h

Q= at’ =1MW=150%(sec)
(fast) Ao =4.4x10""°
=aty 1800 — | —= [{= 20464 MJ

At = % 787(sec)
AQ=4.4%x10"°%x 787

=27.26 MW (1%3 HE %)

M urge gdsolm AAETE elA B upel o] Az 1%
Ehgth ol & EYE gAY eE X 212 9 #o] AAE
¥2.12 o destit



% 212 3A & ydAEL

AN L AL
AETE IR CFAST, FLUENT AgZzaR EXODUS
5737 1871 5 i
s = ZF AlEdold Azt TG
CFAST Zone Ted 1= ] ° A& o] 17H(s) HZHGA
=754 1874 _ _
FLUENT Zone A 13 6 | A HRHAZARD) |14 Loading %41
= o]
% ABATENRS) 900 H A (CFAST)
S EE
57 9] % E(HAZARD)
27| =7 2E)NT) 20 BN (EXODUS&Data
o 8 w2 (FLUENT)
Hd=z ¥4 #3h
o} 7] ¢H(Pa) 101300 Z 339 1000
Z(6409) =&3
OUT PUT DATA(s) 10 AP ¥l il
Zral
_ FAE ERAGIIEE, _
AEA 129 DLAFE MW) 27.25 el s sy TEE AL
0y, O 0o Ho
AEA 153 Cod W FKe/%) 104.7 RE3 A1 ZF g Fa1(4]
A 5 128 A20H3) | .
i LA Z= 1] eh v
Axwd metane (CH,) JdAZ, E7AEEH Near Door

3t | E#o]Hd A= FLUENT 2 %33 CFASTZE %3¢ v 9 EXODUS 43 dAEdold 48
& 93 ZoneZ ArEEQTE CFASTY A$E $724% 1539 2% 1879 ZonelZ WrSlord, 23
g AL 11709 Zone®® WFACTH FLUENTE 4749 2% CFASTS U3, 23 AL 671
Zonel 2 B3t & A EHo)A A 900s B P om, A 10svich ALHAT AL B2
& ANAAE AL 28 o) Bomz AEHoEAY U Metaned ©l&3tATH AN
E(HAZARD)Q & HWHalo] glojAl: CFASTS] 7%+ EXODUSeIA &% Data Loading 3t $2 o2 8t
Qomn, FLUENTY ZA$E HoJHE Coding 3H= WAl ZARE 5ol AAYYst= ¢4 S Data
Coding W21 #@3to] AlEalolde st F IS HFudAdo] 1T =72

o7 9tk £ FIAPL FAS Fuste] AT ¢ QAES AA AN @t 2ol
o3
=

Abell Random 2.

a0

2 Setting 33t o] d A 2@ FIAYLI s NEAINY AAZHLE o] AEHAE A
om, AEEe wE Aol FyAdd %78 1%214 9 gBHEHlES FuIA I

2.1.3 & CFAST$} FLUENTSY A stelA} mdlg 3pwo|c)

CFAST FLUENT




Z1¥2.1.3 CFASTS} FLUENT X 894}

=9

S0 2E A

SHAN Stz A Al AR A
. S 2 2R B €A 3RAN
it Dl > T S—
09:56 10:02 10:17
BN 10808 o gz moig OIAA
atd Sl AL SYRA H N == pras
9_1)|§n o ] 35,3! P =28 AES E"i-a 2l
1080 =8 oS ea - o .
[sx j o ® L L » & —
09:00:16 09:95:40 56:40 09:00 ES 10:02
P
09:00 09:53 09:00:20 09:54 09:56 09:58 10:00
PO O—— PO IO—FO— PO O—FO——PO—PO—P0 >o o »
09:52 09:53:10 09:00:30 09:55 09:57 09:59

a9 2.1.4 238 Time Table

3. A Edold 23 % 132

3.1 A A Edold A v

Sampling Data point section 2.

CFAST Upper Layer Temperature FLUENT Upper Layer Temperature
psis 2embpvd phog DY 2swb|wd pour
S0 ¢ e 8 306 450 0 ded 80 ° SO 10 e 8 100 430 0 180 i80
0 °
s
pi 500 -
*
o 10 E 400
€
g 200 T a0
s 8
5 W R
1000 1000
1500 1500 -
- 400988
1900 1900
CFAST Upper Layer Co FLUENT Upper Layer Co
DIY 29Wbud posug DSt9 28Wbvd Loiug
30 4 e 8 00 IS0 40 e Is0 [ 5 4 € 8 100 IS0 i €0 180
. . N o ; \
5000
9000
= =
g "g’. 0000
g z
2 ~o-- go02ec || B ooy —o— 30076C
E -~ gopeec || 2 ~#- 50028¢
@ #- spoeec || @ ®-~ 10026
- BOGRSC 10000 4 - 2O026C
—o— 20026c —8— 200260
e 2OQR6C e 0080
8 200%6¢ 15000 e FOPEC
8 300%6C @ S00P6C
—@— i0026C - J002eC
14000 14000

1% 3.1.1 section2. CFAST/ FLUENT A% H| X




Sampling Data point section 3.

3 [ | & 1T » T"® | @] & ] -
BRIl e
CFAST Upper Layer Temperature FLUENT Upper Layer Temperature
Dese 29ibjiud poius D99 2ubud pows

] o 90 eg [l 400 130 120 ige 180 e 30 <0 &80 80 i00 150 0 ie0 180
N . . N 2 ) x ’ A N

300

00 -

- = %00
§ o _— g oo [
E o B0eSC e e BOOIEC |
2 e go0%ec || 2 gop ~- gggeec |
5 8% e sogeee || ® @ 30038¢ |
® gogeec ® - 80g%ec |
1000 - pgp8E 1000 | e 200%ec
- 400U6C b ';3"“‘
o 2DD6C @~ 30038¢
1500 Sooeec 4300 -~ sggeec |
e 1008C ~@-- Jgoses |

00 1100

CFAST Upper Layer Co FLUENT Upper Layer Co
Dgs 2swbpvd poiue DSrs 29wbpud o
e s <0 € 80 W0 56 0 00 IS0 0 0 40 =] ] 00 IS0 WO 60 180
L X N

mgq oY

—o— B00sc
~o— §0g2sc
-~ A0026C
~ e BOQREC
—— R0028c
~ $0026C
&~ 30026C
— & Sp026C
~a J0QR6c

1% 3.1.2 section3. CFAST/ FLUENT Z 3} vl

FAXEY o)A v Az} B WY Zoned 71FC2 F 4709 SectionoZ HFo] Bl Rt
3930, 312 & SAAET Qussist 7 wol HAE 107959 1080% BAFF-E4) 2, 3% Section
9] Upper Layer &+ 52 v w3 Ho|th I1He|A B vfel o] Section2 o] A¢E B °k 400sec 7+
%) CFASTY &x7} FLUENTY £xxth vlid 7 FAHAAD, v AFAE BT shAH,
300sec ©1F 10795 23 Axe] FA7E WAHEA, ol2 A& YFOoZ FLUENTY =7 23
A5ss A4S By ST CFASTY A$E A9 98 WA ga A =7t Fsshdoh
Cot A Ze ALE % AEFoldolA Hge Py xolz & AR HliE AfAT, & wust
A7 R AR AN ATk FReA T & WEE Bt

A9l Aol Bizwps} 7Fo] CFASTSH FLUENTS) A¥gele @2 olg nilth olsd A=
B2 Zone Model# Field Model®] xpol@ oz Qdle] o|dt A#HE BIAT, F AlEHCIHY AR
9 BRAME xpo]Fo] Wy WEe] o] xto]d melth A7k CFASTY A+ FHHA 3
oA Aul 30719 Zone Aol B 4 QANoH, 53] SAAFANN Fesvtn FzH= AT 3



B 92 283 AFUEe/DOINE  AEA o] W] Wi ol AAE & AR RAG[2]
oleld AT|AIF o R dte] Wrfetn HFF X stdA R e glojA CFASTS B+

uzw, Fxjdale] ool AlEYolE Aol @& ERRORE FubshAl €th & 2 ATl AE=
FANI AMAY 1 FATFRI 2 A Agols CFAST AHEAl |A T Astgho]l EAH ] H
G d@4e BY A, AFHelA Aztel QYoid 2 Adel Fx, sSAFEI FE Brele

FLUENTS} ¥]5:8 A3 S 48 & & 2oz 474
32 YA EHolA 2

¥ 3.2.1 CFAST/ FLUENT #H WX &g oA A}

EXODUS £A3d A &#HoA A3
CFAST FLUENT
Z Jdad 100019 100019
B Azt 198 58% 138 10
Ha AEUY 484 24549
® CFAST
FLUENT
: [ il L ] {\ oo g e /:i k
};;;%;;;%;;;%;Z%%@é:;? = _
e o T L T

1% 3.2.1 section3. CFAST/ FLUENT SZ2AE$ X

S GA E#o] e CFASTS FLUENTY AAHE L ol g3te] Adstch Fsue Algeolds AA
o] BFF}E AE3YTr 71 AFE ¥32.1 oA HiE ukg gk AHRE BY,
aolE BUL & & vk AA A AtmA] BAS AFgR ok 20001W[4] 0B ZAMEHGSE
Z FLUENT%o} o 2A1st 23%E veEpi At

EXODUSY A% #% sdeldo] 278 whAze o Agdolel FJ[3] HIEE CFASTRT ¥
& AWAES wAAZ FLUENTS ZA$7F s zto] @A vebd Zlojch gl 29321 <A ®y
AAY Abgarel $1x:= CFASTS} FLUENTEF w58t Uehds 2 & vk =& oWl dfelM 4
A TEASA Atnsg G Axpelo] obd £ FHola AMRAF wol A T ol AXEY
A AsEch $72F £ Er} OS WA A §EE AR A HASE W A=) AT
e Ror Btk AA AL, FAE0] WA Fatam AxGAA APREGE Aoz Y7t
o}

[e)
Bwd Alzko] @



4, A2

2 QApoNE @A Po] AHEEoX 1 = CFASTS FLUENTE o] §3te] sAjAEdoldS sty
o] & o] g3t} DA EH oINS £35St FLUENTS AHE o] 43 Abgat #7 7Rk 3hAjAL
3 dlolele] B 7PgA Uitk CFASTS 7% FLUENTR T 43 w24 ALZARE AE2T 5+ 3
3 o) AT ALEE EXODUSH Y AEdHolAdE 44 LT 5 A Aol A, # AT
AP AstAALY A 1 A7) wdls 2R EE CFASTE A stAAEdoldE @S Aol
w27 Yo At A AbEo] ojgl& Ao Atk uwEhA CFASTE ol &8t AFAAL A
243 7] gaME oS 22 77 AP HolAop & Aol

5. A3A7

1. Guillermo Rein, Amnon Bar-llan, Carlos Femandez-Pello, Norman Alvares, "A Comparison of
Three Fire Models in the Simulation of Accidental Fires" pp 758 2004.

2. Walter W. Jone, Richard D.peacock, Glenn P. Fornet, paul A.reneke,"cfast manual (version 5"
NIST(National Institute of Standards and Technology) 2004,

3. UGMT Ltd(a subsidiary of the University of Greenwich)"buildingEXODUS V4.0 user guide technical
manual” 2004.

4. g FA A SAAIAT WA ARty SA@E AT

5. 053, 287, A9, <3 AEHolHAY AE D FTEYVHE §& be
¥ =5 pp 611-614 2004,

oXx
&
%
)
iy
E?
ok
£
o

(=)
)
i
El
offt
-z
=
>
A

A AAF 2 FSHIAA B AARX A 2002.

7. o] 3] (2005), “M& X&Hd A WA mAle] @2 sAIAL Hop, dFFEV|edTE



