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ABSTRACT

The fire whirl occurring in the urban and/or wildland fire is generated by the instabilities of atmo-
sphere. The fire whirl is a rare phenomenon, but highly destructive because it has high inhalation and
lift force. In this study, experimental and numerical studies are performed with oriental oak leaves,
for investigating of the fire whirl characteristics occurred in wildland fire. As a result of experiment,
the circulation intensity increases as the induced air speed increases, then the heat release rate and
flame height increase 22.8%, 18.4% compared with open fire in highest circulation. Furthermore the
numerical results shows same trend with the experiment.
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Figure 1. Pictures of experimental apparatus measurement
syste. (a) Experimental apparatus, (b) Fuel pan, (c) Pitot
tube.
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Figure 2. Schematic view of measurement system.
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Table 1. Conditions and Results of Grid Test (Gap Size: 5
cm)

GEI; dii)ze TOt,?:mCePU Flame Height
Test 1 1 cm 48.63 hr 85.3 cm
Test 2 2 cm 14.05 hr 87.1 cm
Test 3 3 cm 7.77 hr 79.5 cm
Test 4 4 cm 5.21 hr 57.3 cm
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Figure 3. Computational domain and dimension of simula-
tion apparatus.
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Figure 4. Flame height versus size of grid cell.
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Figure 5. Mass loss of fuel.
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Table 2. Mean HRR Versus Entraining Gap Size

Open Scm 10cm 15cm
HRR (exp)
(kW] 25.61 31.44 27.24 25.00
HRR (Num)
(kW] 26.92 32.51 28.09 26.52
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