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Theoretical and experimental investigations on separation efficiency
of a dynamic cyclone
YU Zhou, MA Chun-yuan™

(National Engineering Laboratory for Coal-fired Pollutants Emission Reduction, Shandong University,

Jinan 250061, China)

Abstract: A kind of dynamic cyclone with rotor blades is designed in this study. The separation efficiency is studied
theoretically and experimentally. The collection efficiency of the dynamic cyclone is predicted through a new theoretical
approach based on Alexander’ s rule of quasi-free vortex, Barth’ s rule of equilibrium orbit and a theoretical model of
down-flow cyclones introduced by Chmielniak and Bryczkowski. The verified theoretical results are compared with the
experimental results got with Electrical Low Pressure Impactor. The deviation between theoretical and experimental results
is less than 5% . The theoretical model shows good agreement with the experiments. The theoretical and experimental
results show that the fractional efficiency is improved with the increasing of the inlet gas velocity and the rotate speed.
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The dynamic cyclone is characterized by high efficiency especially for the particle larger than 5 pm.
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