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Fig. 1 Schematic of the vertical turbo air classifier
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Fig.2 Meshes of the vertical turbo air classifier
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Fig.3 Independence verification of the CFD meshes
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in the channel of the rotor cage (Z =345 mm)
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Table 3 The experimental classification performance indexes
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Influence of a disturbing cone on the flow field and particle classification
performance in a vertical turbo air classifier

WANG LiGang' LIU JiaXiang® ZHAO Kai' YU Yuan'"

(1. College of Mechanical and Electrical Engineering; 2. College of Materials Science and Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The elutriation chamber is one of the important factors affecting the flow field distribution in a vertical
turbo air classifier. The flow field and particle classification performance in vertical turbo air classifiers with or with-
out a disturbing cone have been simulated and compared using numerical simulation methods. The simulation re-
sults show that the disturbing cone can prevent the formation of a vortex, and the absolute velocity of the airflow and
the number of high frequency turbulence eddies are decreased in the elutriation chamber. In the annular region and
the channel of the rotor cage, the fluctuations of radial velocity decrease in the presence of the disturbing cone, so
that the flow field becomes well-distributed, which improves the classification accuracy. However, the energy con-
sumption of the airflow is increased in the presence of the disturbing cone, which causes the velocity of the airflow
to decrease. The results of calcium carbonate powder classification experiments are in agreement with the discrete
phase model results. The experimental classification results show that the particle size for the air classifier with a
disturbing cone is reduced by 13. 2% and the classification accuracy is improved by 4. 2% with an inlet air velocity
of 29 m/s and a rotor cage speed of 800 r/min. However, the disturbing cone hinders the powder dispersion in the
elutriation chamber, resulting in some fine powder remaining amongst the coarse powder, so that the “by-pass” val-
ue increases by 1.4% and the “fish-hook effect” is strengthened.

Key words: turbo air classifier; powder technology; two-phase flow; numerical simulation; fish-hook effect
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