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Study on the effects of cylinder and cone structures on cut cyclone performance

Zou Yaxiong, Ren Xiaoqing, Liu Weiguang, Liu Wei, Yang Jinfeng
(Qingdao Institute of Measurement Technology, Qingdao 266000, China)

Abstract ; Aiming at the problem of lacking of effective cutting particle diameter prediction method in the cut cyclone design process, two
key indexes affecting the change of cutting particle diameter are proposed in this paper. The flow field characteristics of the cut cyclone
under 30 L/min volume flowrate are studied with CFD method, through analyzing the performance changes of the cutting efficiency,
median particle diameter, pressure drop and etc. caused by the structural dimensions of cylinder and cone sections, considering the two
key indexes of the centrifugal effect ¢ and structural height to cyclone length ratio Y/I, the changing law of the structural dimensions
affecting the cutting particle diameter is obtained, and the results agree with the experiment trend in the reference article. The study
shows that when Y/[<70% , increasing Y/l can improve the cutting performance; increasing the ratio of conical section to total height
can improve the cutting performance while reducing the structural resistance; increasing the inner surface area of the cut cyclone can
reduce the structural resistance. Starting from studying the changes of the two key indexes, this paper provides a reference for the cut
cyclone structure design and the precision control of cutting particle diameter.
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Fig. 1  The structure and cylinder cone section

feature of cut cyclone
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Fig.2 Comparison between simulation and test penetrations
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Fig.3 Particle adsorption on the inner wall of cone section
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Table 1 Structure dimensions of &,

45K h/mm  h./mm H/mm B/mm  0/(°)
1 30 100
2 70 140
70 9 6.5
3 110 180
4 140 210
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Fig.5 Effects of h, on penetration
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Fig. 6  Extraction positions of tangential velocity in cone section
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Table 3 Cyclone length and structure dimensions

254 1/mm Y/mm Y/U/%
1 125 85 68
2 130 125 9
3 131 165 126
4 130 195 150
5 116 45 39
6 125 85 68
7 130 125 9
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Table 6 Cyclone length and structure dimensions

251 I/mm Y/mm Y/1/%
11 113 35 31
12 121 65 54
13 127 95 75
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