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Flow characteristics of free-fall particles with non-uniform particle diameter
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Abstract: Present paper presents a research of the air velocity distributions, particle diffusion and particle movement characteristic of
free-fall particles with non-uniform particle diameter based on DPM-CFD model. The simulation results well matched the
experimental and theoretical data. The research found that air jet forms in the axis, and vortex is produced around axis. The axis line
air velocity is at a maximum, increased as the axial increasing. Besides, with the radial distance increasing, the airflow velocity
increases firstly and then decreases and then increases again. The particle concentration decreases along the radial direction, and the
diffusion radius increases with decreasing particle size. The particle velocity rapidly increases in the initial phase, and then gradually
flatten; With the particles falling down, the increasing amount of particle velocity become smaller and smaller, and
then gradually flattens; Terminal velocity of small-size particles decreases, mixed with large-size particles.
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Fig.2 The particle velocity distribution in axis line
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Tab.1 The size distribution of particles with non-uniform

diameter
kifg dp(um) | 150~200 200~300 | 300~400 | 400~500
R4 5% 30 34 18 18
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Tab. 2 calculation parameter of numerical simulation
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Fig.3 The vector graph of
airflow velocity
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