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CFD simulation and analysis of smoke dispersion in a subway fire

CHEN Kecheng XIE Jiabin YAO (Qinghe
( School of Aeronautics and Astronautics Sun Yat-sen University Guangzhou 510006 China)

Abstract: To investigate the flow regularity of smoke in the subway station Fire Dynamics Simulator is
used to study the fire smoke spread in the Higher Education Mega Center North Station. The boundary
conditions required for numerical simulation are determined based on the measured temperature and air
velocity in the subway station. Large Eddy Simulation ( LES) and Massive Passage Interface ( MPI) are
used to do realistic view simulation of the subway platform. As the result shows when a fire breaks out in
the middle of the platform smoke concentration CO concentration and temperature on the left part of the
platform are about 133 percent 75 percent and 41 percent respectively higher than those on the right
part. Therefore the right part of the platform is more secure for personnel evacuation.

Key words: subway platform fire; numerical simulation; evacuation strategy; smoke spread
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Fig. 1

Layout of the station
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Fig. 3 Ventilation systems in the hall
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Table 1  Mesh information
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Fig. 4 Mesh generation schematic
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Fig. 5 Comparison of vent A’ s velocities based

on measurement and CFD simulation
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Fig. 6 Comparison of vent B’ s velocities based

on measurement and CFD simulation
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Fig. 9  Speedup of parallel program
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Table 3 Simulation results on both sides of the platform
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Fig. 10 Smoke distribution
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Fig. 11 Velocity fields at different times
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