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Experiments of Smoke Behavior in an Underground Subway Station
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Experiments were carried out to investigate smoke movement in platform of a subway station which currently is
in service in Pusan, the second largest city in Korea. The recently constructed underground station of the “bank type”
(two platforms on both sides of track) which is the popular layout of platforms in Korea, is chosen in Pusan. The
smoke generator and heater are used for simulating the smoke movement at the fire break in the platform located

in the 2nd basement of the station. Video recordings were used to monitor smoke lowering. In this study, the

movements of smoke in the underground station are investigated under various smoke-control operating modes. Three

tests were conducted according to its operating mode of the ventilation systems in the platform: no operation of any

ventilation systems, smoke extraction mode in occurrence of fire (presently running mode) and full capacity of smoke

extraction where all vents are activated in the platform. The results can be used for comparing with the numerical

prediction results of fire subway stations.
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Fig. 1. Schematic diagram of the subway station for the experiment
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Fig. 2. Locations of smoke control zones and smoke detectors and smoke generation in the platform
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Fig. 5. After 10 min.(Case 1, at #2 camcorder)
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Fig. 14. After 3 min. (Case 2, at # camcorder)
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Fig. 15. After 10 min. (Case 2, at #4 camcorder)
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Fig. 13. After 8 min. (Case 2, at #3 camcorder)
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Table 2. Time averaged velocities and directions of the airflow at

various positions

Case 1 Case 2 Case 3
Ak 1* -0.09 -0.27 0.34
At 2% -0.50 0.11 0.65
Ak 3% 0.06 0.23 0.67
At 4% -0.56 0.23 0.83
Ak 5% 0.01 -0.31 0.42
At 6* 0.06 0.11 0.65
Ak 7* 0.40 032 1.01
Aet 8* 0.08 0.20 0.58
N Y 5 ake] g 0.60 -0.67 -1.17
SAER 9 HFEFE] 0.20 0.69 1.01
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