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Numerical Simulation of Influence of Conical Generatrix Curvature

on the Performance of Cyclone Separators
LIU Lin, DOU Huashu s CHEN Xiaoping
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to study the influence of conical generatrix curvature on inner flow field and
separating performance of cyclone separator, numerical simulation was carried out with Reynolds stress
model (RSM) and discrete phase model (DPM). Besides, energy gradient theory was used to analyze
stability of internal vortex field. The results show that with the increase of conical generatrix curvature,
the maximum of tangential velocity of airflow in the cyclone separator rises and the upward flow of the
cyclone separator decreases. It is found when the curvature is 1. 7 X 107" ~ 3. 4 X 10™", the cyclone
separator of such structure most meets the requirement of high efficiency and low pressure drop. Through
analysis of structural characteristics of combined vortex, it is further found that when the curvature is 1. 7
X10 " ~3.4X 10", main tangential velocity distribution trend of outer vortex most approaches the
velocity distribution of free vortex, and the proportion of quasi-free vortex to combined vortex structure is
relatively large. The free vortex distribution has the best stability according to the energy gradient theory,
which may be the reason why the structure can get the optimal performance.
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