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Abstract This study analyzed the fire intensity according to the zones classification between traditional
market stores using FDS software. Modeling was conducted for the Seomoon traditional market district
4 at Daegu, which places combustibles, such as textiles and clothing near the passageway. The first
ignition point assumed a short circuit fire situation at the fourth store combustible. The analysis was
conducted under similar conditions as the fire situation in 2016. When there was no section wall, the
fire spread rapidly through radiation in all directions from the fire-origin point. After 600 seconds, the
mall was burnt to the ground. When section walls were present, however, the fire could be restricted
inside the compartment. The first intensity of the two analysis conditions was predicted from the total
heat energy from 200 seconds (X1) to 600 seconds (Xz), where the heat generation rate began to increase
rapidly. As a result of installing section walls near the fire point, heat energy generation of
approximately 11.12 MW (55.68 %) was delayed. Further analysis of smoke control, according to the
section wall arrangement and re-installation facilities, will be needed to study the characteristics of fire

in traditional markets comprehensively.
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Fig. 1. Seomoon market
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Fig. 2. Modeling of Seomoon market using FDS (a) casel(noon section wall) (b) case2(section wall)
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Table 1. Simulation conditions for the FDS[10]
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£ AtolA= NISTOlA 7HEgt shfAlE o4l
FDSE ol-&sto] ATAHAG A7F 2o o shjgt
Ab SiAE st S Al sk 71, S
IR B4 CFD 2ZEFo|Ql FDS= LES(large eddy
simulation) YHEES 7|90 2 9] SR 9
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Navier-Stokes W74} o]-8sto] F=2|)44E AT

Material Pine wood Fabric Foam Gypsum Steel Concrete
plaster
Specific heat (kJ/kg*K) 1.38 1 1 N.A. 0.46 0.0104
Conductivity (W/m<K) 0.14 0.10 0.05 0.48 45.80 1.80
Density (kg/m3) 489 100 40 1,440 7.850 2,100
Heat of combustion
(J/ke) 14,500 15,000 33,280 N.A N.A N.A
A 1.89E+10 4.28E+14 1.69E+08 N.A. N.A. N.A.
E 1.51E+05 2.02E+05 1.35E+05 N.A. N.A. N.A.
Heat of reaction
(k/ke) 430 3,000 1,750 N.A. N.A. N.A.
Ps.i —F
- Specify A & E : (—)" 4 exp(—)max[ 0, T, — T, "

Po RI;
- Total simulation time : 600 sec

- Ignition point :

Combustibles materials (cloth, fabric, foam)

156



ASARAG 7Y 79 TR M2 R BA

e,

3
A=At FDSOll= Sddwt v+ 2 A+
Hoto] EHIYEHMHRRPUA method)zk
(pyrolysis method)& o]-&3tc}.

£ dAFolxes GENHES ol-8oto] shidst 9 A
TEE A&t ENHS daigols] 2=wst
9 GESE QT A V1Y HESHEE AE Y
APsE AR 238 oFUeA 14 GRS
Al(arrhenius 1-order reaction rate equation)O.&
ZAISISIo] A(pre exponential factor)?} B(activation
factor)@to &2 JstA HrH11l.

Ps,i

07 Ts‘ - ]’;/”‘]nﬁ (4)
Po

p(};—f)maX[

S

(Z25)™ 4 ex

FDS 849 nd E3e 9 v 2
Alotith. FDS9| 4% SHIEAA Y dl&o] ¢
dardo] F JFE v 3HA dE9 A
F7127Ao] w ¢ F83It}12]. & Aol 2831
e vigo g SEEA A H(characteristics fire
diameter, D¥)& B9 AR 270 thE dIBES

Rl

2
D

®)

PUTUC;;U\/E

SHIEARAE o] Yot 78Y 5o wE
Case®| BAXE vigfo 2 AKXt A3} ofgfl Table 201
ettt SHEA217H9] A Casel< 3.176 m,

A]
A

157

Case2+ 2.293 mel|glon, Axe] A7]|= dytdos
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Table 2. Calculation mesh size for sensitivity analysis

Casel Case2
None wall Section wall
Characteristic fire 3.176 2203
diameter () : |
Maximum
Mesh D*ox =5 0.635 0.229
size —
(m) mininum
D*/oz =10 0.317 0.459
- Temperature: 293.15K
Parameters - Density: 1.204 kg/m’
- Specific heat: 1.005 kJ/kg*K
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Table 3. Chronological temperature contour
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Fig. 3. Heat release rates for section wall
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SR & oF 25027 A= F i dE BE A7
3 Yo AXEHA] %L Casel?] A9 A7 AAsH=
250%%¥F 600% 714 H7F SEER gstgion,
A= 19,970 kWA EIstdrt. A7t 78 8
283t Case29] ¢ HAAA Q] A7F 78] #HE 537
SHIAAo] A AE o] 8,850 kWSl DofluA|E &H15+%
o 2Ho R T g0 E FoHR|9] 2HB-A)
+ 9F 11,120 kW= A7F 78] #o] X7} s da<
= 9 SRR A3t Y = A IRlstrh

Table 4. Fire intensity

Casel (A) Case2 (B)
None wall Section wall
Generated 19.970 kW 8850 kW
heat energy
Reduced

11,120 kW (A minus B)
heat energy

Reduction rate 55.68 %
Type : Mathematical area
Integral X1 = 250 sec
information X2 = 600 sec
dX = 0.0183
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