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Fig. 4 Three-dimensional cloud image of oil content in soil particles
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Fig. 7 Three-dimensional cloud image of oil content on the surface of soil particles
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CFD numerical simulation of the relationship between particle movement and
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Abstract In this study, the CFD software Fluent was used to study the relationship between the motion status
and desorption efficiency of petroleum hydrocarbon contaminated soil particles. The results showed that the
pollutant desorption efficiency was related to particle motion status, and the desorption efficiency ranked in
ascending order as stationary<linear motion<spiral motion. The desorption effect created by spiral motion status
was more evenly around the particle than that by other motions. The desorption effect of particles in spiral
motion was independent of the direction of rotation but related to the number of revolving circles. The more the
number of turns of spiral motion, the better the desorption effect of particles. Based on these findings, a tube
with spiral fans was designed to create the spiral motion of particles to achieve the enhanced desorption of
pollutants. Fluent was used to simulate the fluid flow patterns and particle motions trajectory of different spiral
structures. It was found that the rotating direction and the lead of the spiral fans could regulate the direction and
number of revolving circle of particles, respectively.

Keywords petroleum hydrocarbons; soil particles; motion state; desorption; numerical simulation
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