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Numerical Simulation Study on Performance

of a Cyclone Separator with Build—in Swirling Blades

YANG Changzhi®, LIU Qian, SHI Zhou
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: This paper presented a new efficient cyclone separator, which can block the particles moving to the
inner vortex. The new cyclone separator was obtained by setting a group of swirling blades with the same direction as
the rotating direction of the air flow in the internal and external vortex interface of the traditional separator. The
Reynolds model and discrete phase model were selected to simulate the gas—solid two—phase flow, and the discrete
random walk model was used to study the turbulent dispersion of particles. The accuracy of the numerical simulation
was verified by comparing with the experimental data. The performance between the traditional cyclone and new
efficient cyclone was compared by numerical simulation. Moreover, the optimization of the swirling blades was
performed. The results show that, compared with the traditional cyclone, adding the swirling blades effectively
improves the separation efficiency, which can decrease the cut—off size by 60%~70% and increase the pressure drop
by 19.3% only. Further, the effect of swirling blades on the separation efficiency of small particle size and low
density particles was more significant.
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Fig.1 Trajectories of particle motion and the swirling blades
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Fig.2 Schematic diagram of the Stairmand cyclone separator
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Tab.1 Dimensions of Stairmand cyclone separator mm

a b D. D. D S L. H, H

41 1025 1025 769 205 1025 150 307.5 820
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Fig.4 Comparison of grade—efficiency between

numerical simulation and experiment
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Fig.5 Comparison of tangential velocity contours
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