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Analysis of Fire Smoke Movement with Different
Air Velocity at the Stair head to the Hall of a Metro Station

YAN Shu-xia , WU Xi-ping
(Collge of Mechanical Engineering, Tongji University, Shanghai 200092, P. R. China)

Abstract: When a fire happens at the subway platform, the downward ventilation at the staircase which
connects the hall and platform can prevent smoke spreading into the hall and provides guiding air for
evacuation people. To investigate the influence of the ventilation rate on the smoke movement, the air
velocity at the staircase was measured under three ventilation modes. Numerical model was established to
simulate the real fire scenario. It is shown that the downward air velocity under fire is greater than that
without fire, and the traditional design procedure without considering complex factors interaction in real
fire scenario should be improved; when fire is near the staircase, smoke easily spills from the smoke screen
to the concourse. And smoke concentration of concourse is even higher than that of platform because the
hall is under air supply mode; when the fire locates at the public area of the platform, turning on the tunnel
fans can increase the downside flow at the staircase. However exceeding high flow can produce disturbance
and destroy the smoke stratification, so more area will be filled with smoke. Therefore, reasonable smoke
management scheme is as important as smoke exhausting system capability.
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