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ABSTRACT KEYWORDS
In this study, the fire analysis program FDS and Pathfinder was used to analysis a FDS
simulated accidental fire of a narrow dwelling space as a test bed. The results showed Pathfinder
that the evacuation time of the H form internal building structure was the fastest at 285 narrow dwelling space
seconds. In addition, when the automatic sprinkler system functioned with the entrances visibility

closed, the temperature distribution was lower and the visible smoke density was smoke density

reduced.
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2.1 FDS(Fire Dynamics Simulator)
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Table 2. Set-up condition of evacuation simulation

TR H $
4 A a4 4 #%
7 2% 20 (C)
7] 152m x 11.2m x 24m
g Polyurethane (GM21_SFPE WA, Soot_Yield : 0.131, CO_Yield : 0.01)
_ A X Ad FH AEG71F FEE A% Zo A
A];ﬂ] u AR 408576 71
o Az :@rZH e 1,061.9 (kW) )
A AEE Medium (1,061.9kW 52 & A&H= A02 7HF)
Heat Release Rate | % 314 Ro] wE A Soikx] 9 gdebd HA 71, 1714, 2008
A AdAdn sz A4
29 Fo FHEA | 00072 w'(FAE 72 1= xAVAP A&, UskE U 2m' A8
A Az 600 (sec)
24 - AR} 3FHAA HIA1Q] 1.8m 4 Factors 4
e - Zt POINT ¥= 938844 vy E4RE, 7HAY, drlsx
Table 3. Set-up condition of FDS modeling
TR =28 gH A = 2EY g
‘© P X X
‘o’ P @) X
Case. 1 PR X o
‘o’ P @) 0]
‘H 3 X X
‘H FH (@) X
Case. 2 —
‘H Y X 0
‘H @) )
‘u’ P X X
‘u’ P @) X
Case. 3 P~ X o
‘u’ e @) 0]
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Table 4. Path evacuation of evacuation simulation
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Table 5. Body size and walking speed

¢4 o 4
T &
Bit7] B ofdn | BY&m/s) 3727 B ofdH | BY&Em/s)
ojgo](2 ~ 104) 1314 cm 28.3 cm 1.0 130.4 cm 284 cm 1.0
AAE(10 ~ 204) 160.8 cm 35.5 cm 1.3 154.1 cm 33.7 cm 1.3
/32120 ~ 60A) 171.3 cm 39.5 cm 1.2 158.2 cm 354 cm 11
=R1(60A1 o)) 1644 cm 379 cm 0.7 152.3 cm 35.0 cm 0.79
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3.1 FDS(Fire Dynamics Simulator)

B d7oA IgE s g old S 25, 7ME B ArlsEe tat TFAAMRI 1.8mE Vo 4
Atk 59| TS doAY A tin] =& v|= v3}3 3] (National Fire Protection Association: NFPA)<]
(Fire Protection Engineering)°ll 7] th¥z}o] 1| 487t H % 2P e = 60CE 7|F 22 811, ol&= FHIekd
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T EE 71550 @S WA HH, AFAFK S A7]15E(pYs, density of smoke particulate)l_ U]i‘ 03}y s
(National Fire Protection Association: NFPA)<] "7 7]<(Fire Protection Engineering)©l 2 3y 2, IFAFA
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Table 6. Reaching time of life safe criterion(60C, Path evacuation E1)

T Case 1-1 Case 1-2 Case 1-3 Case 14
297 ;. 23 298 . %%‘ EUE . 23 297 . 99
wdE e A s /P F S/P : S/P: fr S/P: fr
El1-1 672 VIES 63% 72%
E1-2 352% 143% 3l6x 141%
(=
E1-3 332% 134 290 137%
E14 330% 133% 2943 133%
El1-1 64% 703 S 703
E1-2 383% 187% 331% 287
H ¥
E1-3 368% 162% 590 2803
E14 365% 162% 552% 281%
El-1 63% 692 63% 693
E1-2 404% 173% 386% 290%
=
E1-3 368% 1663 IR 287%
El14 3683 161% 332 278%
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Table 7. Reaching time of life safe criterion(60C, Path evacuation E2)

T B Case 1-1 Case 1-2 Case 1-3 Case 1-4
EE 23 =94 €9 EUE 23 EUE €Y

2d5 g A= /P 3 S/P s /P S/P :

E2-1 67% 72% 63% 72%

E2-2 352% 143% 316x 141%

E2-3 332% 134% 290% 137%

E2-4 376% 169% neg 280%

S E2-5 367% 193% =g 382%
E2-6 412% 245% Eh=k=s =g

E2-7 422% 244% neg =g

E2-8 444% 269% e =g

E2-9 452% 278% g =g

E2-1 64% 70% 64% 70%

E2-2 383% 187% 331% 287%

E2-3 386% 179% =g 282%

H 3 E2-4 364% 178% eh=k=s 289%
E2-5 386% 174% neg 451%

E2-6 403% 222% IR nEg

E2-7 398% 213% nzg neg

E2-1 63% 69% 63% 69

E2-2 395% 185% == 284%
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E2-4 381% 172% 329% 292%
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E2-6 249% 158% 316% 286
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Table 8. Reaching time of life safe criterion

T B Case 1-1 Case 1-2 Case 1-3 Case 14
— — e 29 UL €% UL 29 EUE - 99
=2 g A= S/P : % S/P: & S/P : % S/P: #
E1-1 229.8%(96%) HEE(123%) 194%(94%) 577%(122%)
o E1-2 " EE(352%) " E(184 %) v EE(316x) F(176%)
S
E1-3 H| =347 %) v E(185%) W E(233%) EH(176x)
El1-4 U EE(344%) HE2(174%) " EE(230%) SE(184%)
E1-1 202%(97%) HE=2(120%) 194%(94%) 2(122%)
o E1-2 W E2(406%) | EE(216%) " E(329%) SH(235%)
H ¥
E1-3 " Eg(378%) " EE(189%) W EE(249%) EH(196x)
El1-4 " EZ(369%) ) =2(189%) HE=2(376%) EH(190x)
El1-1 205%(96%) HE2(122%) 205%(96%) EE(124%)
o E1-2 U E2(404%) W E2H(229%) W E=2(329%) U E(235%)
=
: E1-3 1] =2(384%) ") =2H191 %) W EE(249%) 1] =2H196%)
El-4 U EE(384%) HE=2(195%) " E2(376%) U =2(190%)
Table 9. Measuring data of visibility (Type ™)
Case 1-1 Case 1-2
\ "q{‘ h
x‘ \
i 0 \ : m
’ TENTHAE EL1TIE
4 TER7HE [N E127HAE
" E137HAIE Wi = | S s TESTMIE
14 72 ) s
b m o w ow ow e e omom -
Case 1-3 Case 1-4
* I | f B \"A]'H/\«"\ * LY
} NI | I
| I }M i h\‘ ly il
g | 1‘ “““‘“W ““;\‘ N 1l
: ) J‘ ik ‘J‘ | i ) l
| aase W EL17HAIE
e T ) © 0 —mase
o f | E137HA|E JM,\F‘J\J\‘AVW B o s —E13TAE
| E147HA E El4 7 E

o 60 120

AzHs)

B) 47l v&=

Table 102 AW F2Fe7t =@ 7229 47] $5 34 HolEE Yehd 2ot case 1-19] A71E = 27420 HTA|

2l 8.32x10"kg/ moll =25 1, case 12 51729 449x10%kg/ m' 2 H WA E e Ao F 31025 A7) =7}

7%94 YASA FAEE AoZ Yepgth 2ZYFY7F ARE case 1-3& 265%0] A7 = A2 7.67x10kg/ m'°]
23 o1, case 14+ 57729 6.94x10%kg/ m'oll =23 A2 Uehdt
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Table 10. Measuring data of smoke concentration (Type ©)

Case 1-1 Case 1-2
9.E05 s.e0s
eos [ fi
; {M P
7e0s | . ;‘)‘ e S aeos H2elEs
t L W
axos AN aswsiss
- i ’1 = 5 o EaIIEE
2 skos J [ 3
% 1 / ,“g.‘,
Fipe / :
® ke | maRlss
f F2IsE v
205 cos M
[ TEI3QI|SE o
wo b euies
0.E400 ) '/'\ £400
. a2
A $7] = : 8.32x10%kg/m’ Ad 7] = : 4.49x10%kg/ m'
Case 1-3 Case 1-4
EH197|5E
TE2Q7EE ‘W e ‘\‘
| i 4‘ I
W\” w, aserise ) ("‘W‘” i
1 FLad|sE I
I I g
i /]
B —— &
2E05 FECEY LE05
TE2A7EE 2.E05
TEH3Y9IEE
-
- o /sn 120 180 200 300 360 420 80 540 600 oo i 24 a0
Azhs) AlzHs)
A A7) 5% : 7.67x10%ke/ m’ A 7] BE : 6.94x10%kg/m’

3.2 Pathfinder

EE Cased] 78209 X ER dAHS A S Fof x|t ad AlEF o)A Aqg 25 ol#f Y Table 119
Uegilen, ool 714 feld 72 el HYE B4 AT v Id A 718 BEld 725 c g0 2 YEen,
247 a0l v E F2Y u P wEA ddo] 95" A0 F UERYT] Table 12+ I G327} 71 w24 Uehdt
C& Case 1-37% ¥ Case 3-12 Uelo 34 23S vlustyon 1 2ol 28%FHEY zo]S Ve At

Table 11. Time of evacuation simulation

8¢ WA 7% sdera Azt
1-1(E9T 2704 A 287.3%
} | / c ¥ 126 297 /1) 307.3%
y [’ 1303 23+ D) 311.0%
A l“' ¢ ﬁ i !; 2-1(%%}%1 204 ) 2853%
f 1 H 3 2203 29T A 303.0%
Q\ l 1 @ t 080y 234 4T ) 3085%
‘ ‘ p 3UEYT 204 A 2833%
\ I B o g 32(3h 2T AW 305.0%
33(dE 94T A 310.8%

Table 12. Result of evacuation simulation

Az 255% 2603 270% 280% 290% 300% ughE
S r | L | [T | e | e

g | pooniiid) LsreRg b R JEE _

Case 13 '5:1‘.' fed o5 | | s L | 311%
AN |l Wl et | L =] L= =

] E-I’l"" S -[ . .‘A:-_: 4 -I k4 -[ % -l p -l ”

0B ORI N Eu t ] t ] Eu R .

Case 31 L’I ol Bk U Il L I LJ I L || 2833%
AR I | IS | — | Wp— ) W—
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