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Numerical simulation of flow characteristics and sedimentation
of fine sand particles in an aerated sand removal equipment
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Abstract: In this paper, a new type of integrated aerated sand removal equipment with two fine sand
particles(50 pm and 60 pm) was numerically simulated using computational fluid dynamics (CFD)
method to investigate its hydrodynamic characteristics and particle sedimentation patterns. The results
showed that the modeled removal rates were in good agreement with the theoretical values, which
proved the reliability of the simulation. Without aeration, the solid distribution and removal rate of
particles of 50 pum differed from those of particles of 60 pm. This may come from the amplified effect
of diameter difference due to the integrated structure. The inclusion of aeration removed the difference
of solid distribution and removal rate between two particles. Meantime, the removal rates were in-
creased. The average removal rates of 50 pym and 60 pm particles were increased from 77. 9% and
86.4% to 95.0%, respectively. The variation in removal rate over time became more stable. The in-
crement of the ratio of gas to liquid from 0. 1 to 0. 4 did not enhance the removal rate, but brought
fluctuation and energy cost. Compared to the conventional aerated grit chambers, this new integrated

equipment achieves markedly higher removal rate for particles below 100 ym, which lays a foundation
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for the efficient and stable operation of biochemical ponds.

Key words: sand removal; computational fluid dynamics(CFD); fine sand particles; removal rate; par-
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