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Computational Fluid Dynamics on the Tilt of Flames in Windy Conditions
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Abstract : It is widely known that wind accelerates the spread of fires. Therefore, wind tunnel experiments were conducted to

measure the effect of wind on the fire spread rate by burning dried leaves. During these experiments, it was observed that as wind

speed increased, the flame tilt angle became larger, causing the fire to spread rapidly to distant leaves. This made the length of the

experimental apparatus a limiting factor. Consequently, understanding the relationship between wind speed and flame tilt angle

became necessary for improving the experimental setup. Therefore, this study evaluated the tilt of flames formed during methane

combustion when subjected to crosswinds using computational fluid dynamics (CFD). The results confirmed that at a wind speed of

6 m/s, the flame tilt became nearly horizontal.
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Figure 1 Computational domain and boundary conditions
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Figure 2 Computational result (2.0 m/s)
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Figure 3 Computational result (6.0 m/s)
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Figure 4 Tilt of flame in windy conditions



