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ABSTRACT

The smoke removal rate from a room with an opening was investigated for different smoke con-
trol systems by using the large eddy simulation turbulence model of the Fire Dynamics Simulator.
The decreasing rate of the particles randomly distributed in the 2 m X2 mX2.4 m room was com-
pared for the ventilation system, pressurization system and extraction system, and for the air
flowrate of the ventilation system. Difference in the smoke removal rate among the three smoke
control systems was small when the opening was closed. The pressurization system showed less
smoke removal rate than the other two systems when the opening existed, and hence is not rec-
ommended for subway stations with large openings. It was also shown that a less flowrate in the
ventilation system leads to a much longer smoke removal time.

Keywords : Smoke control systems, Pressurization system, Extraction system, Ventilation system, Com-
putational fluid dynamics, Large eddy simulation
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Fig. 3. Velocity vectors at t=30 sec (without opening, y=1 m, Q=0.5 m¥s).
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Fig. 4. Velocity vectors at t=30 sec (with opening, y=1 m, Q=0.5 m%s).
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Fig. 5. Decreasing rate of the number of particles in the room (Q=0.5 m%¥s).
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Fig. 6. Particles for different air flowrates at t=30 sec (ventilation system, without opening).
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Fig. 7. Decreasing rate of the number of particles in the room for different air flowrates (ventilation system).
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