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A Numerical Study of a Room Fire for Fire Sizes

II. wall fire and corner fire
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Abstract : To confirm the previous finding that FDS predicts a fire growth rate too rapid compared with an experiment
in a center fire in a room with an opening, the same computational fluid dynamics was applied to two types of fires,
wall fire and comer fire. First the grid size was chosen to eliminate possible numerical errors due to a coarse grid
system. Then the two types of fires were simulated for three different fire sizes, 7.65, 21.25, and 51.57kW for each type,
which are the same as in the experiment to be compared with. The fires were predicted to grow too fast although the
average temperatures and heights of the neutral planes were in good agreement with measurement.
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Fig. 1. Computational domain and configuration
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Fig. 2. Comparison of computed temperature variations at P
by the different grids
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Fig. 3. Comparison of temperature variations at P

Table 1. Comparison of steady time by the firé sizes and fire

locations [sec]
fire size computed measured
7.65kW 45 460
corner fire 21.25kW 25 380
51.71kW 15 235
7.65kW 45 435
wall fire 21.25kW 30 355
51.71kW 20 220
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Table 3. Comparison of average hot layer temperature at the

line_ a-b [C]
fire size computed measured”
7.65kW 76 74
corner fire 21.25kW 119 132
51.71kW 187 192
7.65kW 1 61
wall fire 21.25kW 111 113
51.71kW 170 184
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Fig. 5. Comparison of temperature distributions along the
doorway centerline
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Table 4. Comparison of neutral plane heights at the doorway

centerline [m]
fire size computed measured”
7.65kW 0.89 0.90
corner fire 21.25kW 0.81 0.83
51.71kW 0.73 0.73
7.65kW 0.85 0.82
wall fire 21.25kwW 0.77 0.74
51.71kW 0.70 © 064
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