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Numerical Simulation of the Diffusion and Deposition of Plutonium

Aerosol in Chemical Explosion Accident
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ABSTRACT: To develop a more accurate picture of chemical explosion accident, as well as the
trajectory and regular characteristics of the smoke cloud movement, a computational fluid dynam-
ics (CFD) theoretical model of radioactive cloud generated in chemical explosion accident was es—
tablished based on the empirical data of block scale and the source term of aerosol particles
formed from plutonium materials under explosive loads. Thereby, the atmospheric diffusion and
near—Earth deposition process of the plutonium aerosols in smoke clouds were simulated and the
influence of the flow field in the building area on the diffusion and deposition of plutonium aero—
sols under the condition of single wind direction were analyzed. Furthermore, suggestions for the
emergency dispose of outdoor chemical explosion accidents were put forward according to the nu-
merical simulation results and diffusion and deposition behavior characteristics of aerosol particles
with different particle sizes. Results showed that the behavior of large plutonium aerosol particles

in the near—Earth area is obviously affected by the flow field in the architectural region. And the
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main body of the their smoke mass shifts in the direction of the vertical wind field during the pro—

cess of diffusion and deposition. Simultaneously, the main body of the small aerosol particles

smoke mass shifts and rises, while the edge of the smoke mass diverges in the vertical direction.

Behaviors of the small aerosol particles smoke mass weaken with the increase of the initial release

height.

KEYWORDS: computational fluid dynamics; chemical explosion accident; plutonium aerosols;

diffusion and deposition
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Tab. 1 Particle size distribution of *’Pu aerosol particles
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