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Abstract - In this study, to propose the analysis method of heat and smoke behavior of
fire using the CFD-based fire simulator FDS, comparison of the simulation results against the
experimental results and the sensitivity of the results to the grid sizes have been investigated.
For the wood fire, thermal images captured from the experiments were compared against the
FDS simulations, and the maximum temperatures agreed in~4.3 % error, showing the applicability
of FDS in the interpretation of the fire phenomena. In the aspect of the sensitivity to the grid
size for the subway fire, FDS results of smoke temperature, CO concentration and visibility
converged and showed no distinct changes for the grid size < 28(L)*x28(W)x14(H), guaranteeing
that the FDS fire model set in this research could interpret the fire phenomena successfully.

Key words : fire simulation, wood fire, subway fire, fire dynamics simulator (FDS), computational fluid
dynamics (CFD)
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Fig. 1. Modeling of the wood fire.

Fig. 2. Modeling of the subway fire.
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Fig. 3. Thermal image of the wood fire.
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Fig. 4. FDS simulation result of the wood fire.
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Fig. 5. Smoke movements in the subway
fire at the reference grid size.

250

200

150 il

100
F Grid X y z
\ 28:28:14
50 flid 31:28 : 4
JQ,; ——— 28:31:14

0 100 200 300 400 500 600 700

Time(sec)

Fig. 6. Variations of mean temperatures of
the upper smoke with grid sizes at
2.0 m height in the subway fire.
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at 1.5 m height and 7.5 m distance in
the subway fire.
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