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A Monte Carlo Method for Particle Deposition Process
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Abstract;In order to improve the computational accuracy and efficiency of Monte Carlo method in sol-
ving the particle population balance equation, a fast Monte Carlo (F-DWMC) method based on the dif-
ferentially weighted Monte Carlo (DWMC) method was proposed. The deposition event was solved by
a deterministic method which would be faster and more precise. Two cases with analytical solutions
were used to verify this F-DWMC method, where gravitation-dominant deposition and diffusion-domi-
nant deposition were considered, respectively. The simulation results of F-DWMC method agree well
with the analytical solutions with small relative errors. Furthermore, the F-DWMC method also ex-

hibits higher computational accuracy and efficiency than the DWMC method for solving particle depo-
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sition dynamics.
Key words: Monte Carlo method; population balance equation; gravitation-dominant deposition; diffu-

sion-dominant deposition
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Table 1 Comparison of computational relative error and normalized computation time derived from two cases using the

F-DWMC and DWMC methods
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