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THE STUDY ON THE CHARACTERISTICS OF FIRE DRIVEN SMOKE-FLOW 

FOR DIFFERENT FIRE-LOCATION IN DEEPLY UNDERGROUND SUBWAY STATION
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In this study, Numerical simulations were performed to analyze the characteristics of fire driven smoke flow for 
different location of fire source in the deeply underground subway station with using FDS code. The fire driven 
smoke-flow which was simulated by using Parallel Computational Method for fast calculation and LES for turbulence 
model. In this research, the fire location to obstruct a suitable egress from the fire disaster were discussed

Key Words : DUSS : Deeply Underground Subway Station LES turbulence model
Fire driven smoke-flow Fire location

1. 

40m
[Table 1]. 

.
.

.

.
,

,
.

.

[1] ,
.

,
.

.

,
[2]. 

,
[3] 

/ [4]. 
,

,

.

         



1 3 13m

(Seoul Metro)
2 36m
3 28m
4 23m
5 44m

(SMRT)
6 43m
7 47m
8 56m

Table 1 The deepest underground stations in the Seoul Metro & 
SMRT

Fig. 1 The Guide map of Soongsil Univ. Station
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2.1 
code FDS(USA, NIST )

. FDS code Low Mach Number Navier-Stokes
, [8].
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Conservation of Momentum
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Conservation of Energy
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Conservation of State

(5)

FDS code LES DNS
. LES (filtering)

, [8].

(6)

(7)

sub-grid scale(SGS) Reynolds stress .

(8)

(9)

FDS

Smagorinsky model[8] .
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 (FDS default ) .

2.2 
(Fig. 1). 
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Fig. 4 Fire locations for case-studying

CASE 1 CASE 2 CASE 3 CASE 4
Table 3 The case for numerical experimentK 283.15K

kg/ 1.1934

kJ/kg K 1.007

9.81

HRR kW 10,000

Table 2 Input data for a suitable grid size

Fig. 2 A FDS model : Grid generation

Fig. 3 Ultra fast mode for fire
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0.2m . 41

Multi mesh .

10,369,526 (Fig. 2).
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Fig. 5 Transient smoke-distributions
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Fig. 6 Temperature distributions at 500seconds after fire (Y=14m)
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Fig. 8 Transient CO concentration along to the poins

Fig. 7 CO measurement points
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