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ABSTRACT: In order to describe the diffusion process and distribution law of plutonium aerosol
after chemical explosion more accurately, a simplified model of chemical explosion source term
was established based on the simulation calculation of chemical explosion process. Consequently,
a simulation method based on dense discrete phase model (DDPM) was proposed. The accuracy
of the method was verified by comparing with experimental data of Green Field 2. Then, the nu-
merical simulation of the diffusion behavior of plutonium aerosol after chemical explosion was car-
ried out to study the distribution law of plutonium aerosol particles and the variation. Results
showed that the plutonium aerosol particles diffuse in a mushroom cloud shape. The larger parti-

cles are concentrated in the stem of the smoke cloud or on the ground, while the smaller particles
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are concentrated in the interior and top of the smoke cloud. The pressure mainly changes within

the first 0.1s after the explosion, and an upward vortex ring appears in the center line. The parti—

cle velocity distribution is gushing. The velocity reaches the maximum rapidly when the shock

wave arrives, and then decreases slowly.
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Fig.2 Simplified model of explosion source term
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Tab. 1 Parameters of chemical explosion source term
simplified model

frE KH/mm  EH/mm  EJ)/kPa #E/(mes™)
WiE 2000 1500 20 1500
Ahz 2500 1 800 1 000 1000
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Fig. 5 Accumulated mass distribution of plutonium
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