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ABSTRACT

In this study effects of the natural wind and the forced smoke ejection by operating the exhaust fan
are studied numerically to examine the flow characteristics of the smoke and heat generated from a
fire on the platform of an underground subway station. Three different situations, including 1) the case
with no natural wind and no exhaust fan operation, 2) the case with natural wind but no exhaust fan
operation and 3) the case with no natural wind but exhaust fan operation, are considered for the
numerical analyses. The numerical results show that the natural wind causes a rapid spread of the fire
along the tunnel resulting in rapid spread of the smoke and heat over the platform which affects the
escape. The operation of the exhaust fan also results in the rapid spread of smoke and heat over the
platform, but the time required for reaching the safe escaping height of the smoke layer with the
exhaust fan operation is much longer than that without the exhaust fan operation. The numerical
results also show that the required capacity of the exhaust fan becomes larger when the effect of the
natural wind is included.
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Fig. 1. Drawing of Suyou station of Seoul subway line 4
and the origin of a fire.

Fig, 2. 3-Dimensional modeled geometry of Suyou station
of Seoul subway line 4.

%% 919 Modeling Fig. 29 Yeliich

2.2 X|al9Ate] = A S| fIX|

A8FAAL] 27)(20.4 mX 6.0 mX205 mye= AFAZF
Al A F4E ©HS EUE Modelingstg o, A=t
T/ Fig. 30l Uepd v} zho] @dsiAl o 1105+
N2 AT A8k 4348 F5941e] Addx,

A5

- 80 125

Fig. 5. Longitude-sectional outline drawing of Suyou station.
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Fig. 3. Generation of the grid system for numerical
calculation.
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Fig. 6. Outline drawing of the ventilation system for a
general underground station.
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Table 1. Conditions for the numerical analysis
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Table 2. Conditions for the extraction system and the
natural wind
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Fig. 8. Temperature contours of the surface of 1.5 m above
the platform floor and selected sections (A, B), (Case 1,
t=300sec).
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Fig. 9. Temperature distributions along lines of 1.5 m high
of the platform floor and 5.3 m from the side wall of fire
platform for various times (Case 1).
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Fig. 10. Concentration distributions along lines of 1.5m
high of the platform floor and 5.3 m from the side wall of
fire platform for various times (Case 1).
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Fig. 11. Temperature contours of the surface of 1.5 m above
the platform floor and selected sections (A, B), (Case 2,
t=300 sec).
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Fig. 12. Temperature distributions along lines of 1.5 m high
of the platform floor and 5.3 m from the side wall of fire
platform for various times (Case 2).
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Fig. 13. Concentration distributions along lines of 1.5m
high of the platform floor and 5.3 m from the side wall of
fire platform for various times (Case 2).

Fig, 14. Temperature contours of the surface of 1.5 m above
the platform floor and selected sections (A, B), (Case 3,
t=300 sec).
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Fig. 15. Temperature distributions along lines of 1.5 m high
of the platform floor and 5.3 m from the side wall of fire
platform for various times (Case 3).
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Fig. 16. Concentration distributions along lines of 1.5m
high of the platform floor and 5.3 m from the side wall of
fire platform for various times (Case 3).
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