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Table 6 SHAl& 777l whE 2 A L

£ o HAE2 H 1
Case 1 X2=014.5m
Case 1-1 JtAI A2l OH & BHEOIA 1.5m
Case 1-2 = 3 ey HHEOIA 1.5m
Case 2 X=S=016.0m
Case2- 1 JFAI A 2l & BHEOIA 1.5m
Case2-2 = < N BHEOA 1.5m
Case 4 XS=0/8.0m
Case 3- 1 JtAIA 2 OH & HHEOIA 1.5m
Case3-2 = B O 2 HHEOIA 1.5m
Case 6 XIS=0l12.0m
Case 4 -1 JEAIA 2 IH HHEOIA 1.5m
Case4-2 = < IH & HHEOA 1.5m
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Table 7 z=15m %) 33 bmell A& 2% 2 7[AAele] Htgk

temp.[TC] visibility[m]
Case 1(XI& =0l 4.5m) 28.0 2.4
Case 2(XI2 =0l 6m) 23.3 6.9
Case 3(XIE =0l 8m) 22.1 6.0
Case 4(XI'€ =0l 12m) 19.5 18.5

_49_



12m

8m

6m

4.5m

XS=0l

Fig. 18 #}3 oA 5m-#|+44 2]

H
ol

It

O

_50_



7t
M

2|

[ e = S N )
O N B OO

o N B~ OV

% i ' ' l .7I-A|7-| El
T T |/
12

L
45m 6m 8m m

X &8=0lm

Fig. 19 st olA-bm #l5el v 71A 712

_51_




9 Aol Bxel A Sm Eelxl Aol W SEE HW X FEol

45melA el Pt Sw(t=28.0T)7} Case & 7 woH AdFo] ¢o

chet, 8mel %7k 6mel A% wrk Lmb sy, AR g olfi 4

s d A7]e d&dz g 8me ATFEIF 6me AFFEC =4 AdrE o

AAHe) exe) Amola] xdxo] bm AXE LR WM} o Ax
lom 8m UAE 12m A €58 @Was B St AL &+ YN
.

ANA ] Aabol A Thke] ¢17] e A Aol B Aol Y

vl 7kAA 2 7) bmuEl o] | AJH S Ame] 45 25%, 6mek 8me] B¢ 30x

Ao Aol A A% Eol LEe ANAY BE GFo] Aee
9= Table 8914 714 A2 5mE st sAAel AFe AT 5 9

= Axol}.

EERRS

_52_



=(FBA g e pA AP

&

Table 8 ¢17]9)

ojy

X
W M H
X
H
HH s mmv Ho o e
‘.LO ‘IL_IL dﬂ EO dﬂ
g | B Sy~ | M =
B 77 - %o oF w
(o %O n x : o
) Ml ME ME E HT
‘HA—VO BE LlL 1: O_ 110 —_
Al o —_ ~
R g A NI | R
= o oS @ Ho B
v/ | AN (WY |
% Y H _ ) o 1M —_
X HT o _Xn L.ﬁ T )
Rl | e R || | o
N mTN B cl = o o
B I 5 N o ol N
g
) o Q0
~— o (@] o
Y ) 10 o ! !
[t o] — [N}
S N 3
X
=
T
= £ — ™ 0 - o o
o & < o o — — (9p]
O

_53_



o
i

K

=1.5m)o. =

gz

3.0m)3} Abghe]

A Ay

29

| =

9 =
AZHE 302, 60%, 022

g

=3

45m, 6m, 8m, 12m2] H-%=

tolem A 8sxel=

G

shelut.

A

_54_



Fig. 20& E2Z9 =24(y=30m ¢l x—z#4)e] &4 248 30% 7 3(t=30s)

Aol

A&

B

3 =
T erE

h=12m

Fig. 20 Temperature @ t=30s, y=3.0m

_55_
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Fig. 22 Temperature @ t=90s, y=3.0m
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Fig. 272 &4 Fol(z=15m ¢l x-y FH)o 34 LA 60% 4 3Ht=60s)

Fig. 27 Visibility @ t=60s, z=1.5m
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Fig. 282 &4 ¥ol(z=15m ¢l x-y FH)o 34 LA 90% 4 3H(t=90s)

Fig. 28 Visibility @ t=90s, z=1.5m
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NOMENCLATURE

I~

= x & =

S

cross-sectional area
visibility factor

constant pressure spenific heat
froude number

external force vevtor
acceleration of gravity

height of tunnel

enthalpy

radiation intensity

radiation blackbody intensity
light “extinction coefficient
tunnel grade factor

mass light extinction coefficient
length

molecular weight of the gas mixture

molecular weight of the gas mixture

_72_

[m]

[ Ki/kg ]
[ kW/m® ]
[ kW/m® ]
[1/m]
[-]

[ m*/kg ]

[m]



rr’

mass production rate of the species per

unit volume

pressure

characteristic fire size

exhaust flow rate

smoke release rate

radiation heat flux-vector

universal gas constant

visibility:

temperature of fire source

temperature of ambient

time

velocity-vector(u, v, w)

critical velocity

mass fraction of the species

mass fraction of oxygen in the ambient

mass fraction of fuel in the fuel stream

soot yield

mixture fraction
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[ kg/m’ ]
[ N/m* ]

[ MW ]
[m%/s ]
[m%/s ]

[ kW/m® ]
[ J/mpl-K ]
[m]
[K]
[K]

[ sec ]
[m/s ]
[m/s ]

[-]



GREEK LETTERS

Dynamic viscosity

stoichiometric coefficient

density

Stefan-Boltzmann constant

shear stress tensor
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[ kg/m's ]

[ kg/m® ]

[ W/m?-K*

[ N/m* ]

[ W/m® ]
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A Numerical Study on Characteristics

of Arcade-type Markets Fire

Seung-Mo Kang

Department of Safety Engineering, Graduate School of Industry,

Pukyong National University

Abstract

A fire simulation using FDS on the arcade type Busan Bupyeong Market
was carried out to find out its optimum roof height by computing the
temperature ‘and visibility when a fire was broken out. The fire was
assumed to locate at the center of market passageway with a 1MW heat
release rate. Four roof heights:of 4.5m, -6m, 8m and 10m were selected.
The temperatures and visibilities, at a point of b5m distance from fire
source and at the ceiling along the longitudinal centerline of the space,

were compared. Following conclusions were obtained from the results.

1) The average temperature at the respiration line (1.5m high from the

floor) was the highest when the roof height was 4.5m, and decreased

_77_



with increasing roof height. The temperature difference was very small
between the two roof heights, 8m and 12m. This confirms that the roof
height is an important factor in the determination of average

temperature due to a fire.

2) The temperature in the ceiling area above the passageway centerline
was 250C for the roof height 4.5m,-and 110C for 6m. The both roof
heights 8m and 12m yielded were approximately the same temperature,

95°C.

3) The temperature at a point of the respiration line for the roof height of
45m was ‘also higher than that for 6m. There was no temperature
difference in ‘the “cases of 8m and 12m. From these results, It is
confirmed that this is due~to the size of the space, and hence a higher

roof 1s desirable.

4) The visibility analysis at the respiration line showed that, in the case of
roof height 4.5m, the visible distance was less than 3m within a few
seconds from the fire start. This is caused by the small size of the

space. The wvisible distance gradually decreased with time in the cases
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5)

of 6m, 8m and 12m. These results also show that the roof height
should be as high as possible so that the people in the market may

escape safely.

The higher temperature and shorter visible distance for lower roof
heights implies that a market with a higher roof height is desirable for
safe evacuation and efficient firefighting operation. In this study, it was
found the height of arcade should be at least 8m to meet the minimum

visible distance bm for safe-evacuation.
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