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Large Eddy Simulation of Fire and Smoke Control in a
Compartment with Large Openings
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ABSTRACT

A 50 kW polyurethane fire in a compartment of 4 m<1 m><1.5 m with large openings similar
to a subway station was simulated by a large eddy simulation to investigate the fire and smoke
control. The NIST FDS, which employed a mixture fraction combustion model and a finite volume
method for radiation, was utilized. Distribution of temperature and smoke particles was compared
with in the lower and upper corridors for three different smoke control systems, ventilation,
purge, and extraction, starting in 5 sec from the ignition of the fire. For the given geometries, the
ventilation system showed the best smoke removal rate and lowest temperature distribution in
the both corridors. It was confirmed that the purge system is not recommended for a subway sta-
tion since the smoke removal rate of the purge system was worse than that without a smoke con-
trol system.

Keywords : Subway station, Smoke control systems, Ventilation system, Purge system, Extraction sys-
tem, Large eddy simulation
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Fig. 1. Computational domain (dimensions in m).
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Fig. 2. Temperature distribution at t=25 sec (y=0.5 m)
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Fig. 3. Comparison of vertical temperature distribution
averaged over t=15~25 sec (y=0.5 m).
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Fig. 4. Smoke particle distribution at t=25 sec.
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Fig. 5. Comparison of the variation of the number of
smoke particles with time.
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