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Abstract The particle gravitational classification process is one of the important factors affecting the centrifugal classification
performance of a classifier. To understand the particle motion characters in the gravitational classification zone of the classifier, an
SLK5500 classifier is chosen as the object, and particle motion equations are built in the y direction and «x direction by analyzing the
action forces on the particle. And theoretical analysis is made to explore particle characters in the y and x directions on the basis of
the particle motion equations. According to the computational fluid dynamics theory, the changing rules of gas velocities in the y and
x directions of the gravitational classification zone are investigated, and particle trajectories of different diameters are studied. The
theoretical analysis and simulation result show that in the gravitational classification zone, the gas velocity increases progressively in
the y direction, where particle motion is a variable acceleration motion with an increasing acceleration; the gas velocity decreases from
the return cone near wall terminal to the far wall, and the particle motion in the x direction is a variable acceleration motion with a
decreasing acceleration. This research has provided a reference and data for the classifier structure design.
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Fig. 1 Structure of SLK5500 classifier
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gravitational classification zone
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Fig. 3 Velocity nephogram of x section and y section in
gravitational classification zone
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Fig. 4 Velocity distributions in y and x directions in gravitational classification zone
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Fig. 5 Particle trajectories and velocities of y direction
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Fig. 6 Particle trajectories and velocities of x direction
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