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Abstract: In order to obtain the spatial and temporal distribution law and height variation model of TNT explosion cloud
diffusion under different wind Fields, this paper theoretically describes the diffusion process and mechanism of the explosion
cloud, and carries out the computational fluid dynamics (CFD) simulation and the field-time distribution experiment of the
cloud diffusion under different horizontal wind speeds, and analyzes the diffusion process of the cloud. Morphology,
temperature, density and speed change law were established, and the variation model of cloud height with time at different u-
wind speeds and the final height calculation model of cloud were established. The results show that the CFD method simulation
cloud diffusion results are consistent with the experimental results. The cloud height has a power function with an exponent of
0.5 under windless conditions. The final height and explosive equivalent can be fitted to a power function model with an index
of 0.47. The horizontal wind will speed up the mixing of the cloud and the air, causing the exponential parameter of the power
function model to decrease linearly with the wind speed becoming larger. The higher the wind speed, the faster the decay rate
of the cloud, the shorter the rise time, and the lower the final height.
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Fig.2 Comparison of time and space patterns between experimental and simulated clouds
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