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Table 1 Distribution of SiO, particle size

AR /pm Xl &  BRER% HAE/um X &%  BREE%
0.050~5.050 29.87 29.87 50.05~55.05 2.08 93.03
5.050~10.05 16.38 46.25 55.05~60.05 1.63 94.66
10.05~15.05 7.99 54.24 60.05~65.05 1.33 95.99
15.05~20.05 10.33 64.57 65.05~70.05 1.09 97.08
20.05~25.05 7.48 72.05 70.05~75.05 0.87 97.95
25.05~30.05 5.24 77.29 75.05~80.05 0.59 98.54
30.05~35.05 4.38 81.67 80.05~85.05 0.51 99.05
35.05~40.05 3.75 85.42 85.05~90.05 0.3 99.35
40.05~45.05 3.03 88.45 90.05~95.05 0.26 99.61
45.05~50.05 2.5 90.95 95.05~100.05 0.13 99.74
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Fig. 6 Static pressure and velocity distribution of the fluid inside the separator
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Fig. 7 Particle trajectory inside the separator
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Fig. 9 Effect of column height on the separation efﬁc1ency of the spherical column cyclone separator
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Numerical simulation and experimental research on separation performance of
spherical column cyclone separator

LIU Peikun’, WANG He, YANG Xinghua, ZHANG Yuekan, JIANG Lanyue, YANG Zhenguo

College of Mechanical and Electrical Engineering, Shandong University of Science and Technology, Qingdao 266590, China
*Corresponding author, E-mail: 1pk710128@163.com

Abstract In order to solve the problem of low separation efficiency for fine particles when using traditional
cyclone separator, this study proposed a new type of spherical column cyclone separator. The influence of
column height on the separation characteristics of spherical column cyclone separator was studied by numerical
simulation and experimental test. The simulated results show that the static pressure decreased with the increase
of the column height that was not equal to zero. The tangential velocity of the fluid in this separator presented a
characteristic of “M” type distribution. The axial velocity of the fluid firstly increased and then decreased with
the decrease of radius, and it increased again near the central aixs. The radial velocity of the fluid is symmetric
about the central axis. Further experimental test results show that, considering the combined effects of pressure
drop and separation efficiency, the separation efficiency reached the highest value of 92.01% at the column
height of 150 mm in spherical column cyclone separator. The research results can provide guidance for
application of tiny particle separation in cyclone separator and have important significance for improving
particle separation efficiency below 5 pm.

Keywords spherical column cyclone separator; separation performance; numerical simulation; flow field
characteristics





