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Abstract

In order to study the effect of environmental wind on the temperature of confined boundary hori-
zontal jet fire, FDS software was used to simulate the temperature distribution characteristics of
horizontal jet fire impact on vertical walls under different environmental wind speeds(0 m/s, 0.5
m/s, 1 m/s, 1.5 m/s, 2 m/s) and methane leakage rates (40 m/s, 60 m/s, 80 m/s, 100 m/s). The
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research results indicate that the vertical wall temperature is affected by environmental wind and
leakage rate. An increase in leakage rate will widen the high-temperature area of the vertical wall
and increase the maximum temperature. Environmental wind will cause the occurrence of flame
downwash phenomenon, and the high-temperature area will move downwards. The increase in
wind speed will make the temperature distribution shift more obvious; The vertical temperature
shows a trend of first increasing to the highest temperature and then decreasing with the increase
of vertical distance. The higher the leakage rate, the higher the vertical maximum temperature. The
environmental wind will cause the high-temperature area to move downwards and the vertical tem-
perature attenuation trend will be stronger. By using environmental wind speed to correct the lon-
gitudinal temperature attenuation law after the horizontal jet fire impacts the vertical wall.
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Figure 1. Simulation model of jet fire
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Figure 2. Analysis of vertical wall flame momentum and buoyancy
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Figure 3. Grid sensitivity analysis
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Figure 4. Comparison chart of experimental and simulated temperatures
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Figure 5. Temperature distribution on vertical wall at different wind speeds
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Figure 6. Temperature cloud map of vertical wall at different wind speed
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Figure 7. Longitudinal temperature variation of vertical wall under different wind speeds
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Figure 8. Non dimensional vertical wall temperature rise without environmental wind
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Figure 9. Non dimensional vertical wall temperature rise at different wind speeds
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