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Abstract: The expansion diameter and change rate of fuel cloud resulting from the dispersal of cloud
explosive agents are crucial in determining the detonation power of fuel-air explosives. Based on the open-
source computational fluid dynamics platform OpenFOAM, a compressible two-phase flow VOF-DPM
dynamic mesh solver is developed to achieve the efficient numerical simulation of fuel dispersion
process. The numerical results are validated by experimental data. Then the influences of the aspect ratio
and specific loading parameters of cloud explosive device on the kinetic characteristics of fuel dispersion
are studied. The research shows that the dispersion process of cloud explosive agents can be divided into
three stages, following a pattern of accelerating first and then decelerating. A larger aspect ratio increases
the initial dispersion rate of the fuel. When the aspect ratio reaches 3 ,the final expansion diameter is 7. 2
meters. The specific loading parameter significantly affects the initial expansion rate, but has a limited
effect on the final stable size of the cloud. This paper establishes a multi-physical-field coupling model for
shockwave-driven fuel dispersal, providing a theoretical basis and a numerical simulation method for
optimizing the structural design of cloud explosive devices.
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Fig. 13 Cloud morphologies at different aspect ratios(the left is the front view,and the right is the top view)
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Table 3 Structural parameters of cloud explosion devices with

different ratios of central charge with fuel

E%ﬁi’:# EP':;%fifﬂL i g/% KW L/D
112x168 11. 1x168 2 1.5
112x168 13.6x168 3 1.5
112x168 15.7x168 4 1.5
112x168 20. 0x168 6. 56 1.5
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Fig. 16 The expansion diameter and change rate of cloud clusters
dispersed by cloud explosion devices with different

ratios of central charge with fuel
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