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LARGE EDDY SIMULATION OF ORDINARY & EMERGENCY VENTILATION FLOW
IN UNDERGROUND SUBWAY STATION

Yong-Jun Jang, Ji-Min Ryu and Duck-Shin Park
EcoSystem Research Center, Korea Railroad Research Institute

The turbulent flow behavior of air supply and exhaustion in the Shin-gum-ho subway station is analyzed for
ordinary and emergency state. The depth of Shin-gum-ho station is 43.6m which consists of the island-type
platform(8th floor in underground) and a two-story lobby (first & second floor in underground). An emergency
stairway connects between the platform and the lobby. Ventilation operation mode for ordinary state is set up as a
combination of air supply and exhaustion in the lobby and platform, while for emergency state it is set up as a full
air supply in the lobby and a full exhaustion in the platform. The entire station is covered for simulation. The
ventilation diffusers are modeled as 95 square shapes of 0.6mx0.6m in the lobby and as 222 square shapes of
0.6mx0.6m and 4 rectangular shapes of 1.2mx0.8m in the platform. The total of 7.5million grids are generated and
whole domain is divided to 22 blocks for MPI efficiency of calculation. Large eddy simulation(LES) is applied to
solve the momentum equation and Smagorinsky model(C,=0.2) is used as SGS(subgrid scale) model. The
time-averaged velocity fields are compared to experimental data and show a good agreement with it.

Key Words : #&}2(subway), =71/817|(air supply/exhaustion), *5/A](ordinary state), H]’dA|(emergency state), LES(Large Eddy
Simulation), T} E-(Multi-block), & 74K (parallel computation)
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Fig. 1 Operating condition of ventilation for ordinary state in
Shin-gum-ho station[1] (Blue;air supply/Red;exhaustion)
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Fig. 2 Operating condition of ventilation for emergency state in
Shin-gum-ho station[ 1] (Blue;air supply/Red;exhaustion)
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Fig. 3 Diffuser and pole (white) arrangement in the platform of Shin-gum-ho station (4 red rectangular shapes are largest)

Fig. 4 Diffuser and pole (white) arrangement of the first floor
lobby (left) and of the second floor lobby (right)
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Table 2 Ventilation rate in lobby and platform[1]

_ Case Flow rate (m*/h)
Case Ventilation mode Supply air Exhaustion
Case 1 Ordinary | Ordinary ventilation for platform and Case 1 Lobby 47,316 -33,980
state lobby (See Fig. 1) ase Platform 33,968 -76.190
Case 2 Emergency Exhaustion for platform Case 2 Lobby 42,126 -22.,561
state /Air supply for lobby (See Fig. 2) axe Platform 0 -276.,094
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Fig. 5 22 blocks and grid structures of Shin-gum-ho subway
station for calculation
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(a) Contour of ventilated flow in the first and
second floor lobby (50 sec)

(b) Velocity vectors of ventilated flow in the first (up)
and second (down) floor lobby (50 sec)

Fig. 8 Contour and velocity vectors of ventilated flow in the first
and second floor lobby (50 sec) - emergency state
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Fig. 11 Velocity vectors of ventilated flow in the platform (800 sec)
- ordinary state (up) & emergency state (down)
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Table 3 Comparison of experimented and simulated flow
rates in Shin-gum-ho station

Case 1 Case 2
Section q Present ] Present
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Exit ( @) 0.503 0417 0.743 0.896
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Stairway (@) 0.353 0.43 0.927 0.978
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Stairway (®) 0.347 0.41 1.04 0.957
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