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Fig.1 Schematic diagram of experiment set-up
for multi-cyclone separator
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Fig.2 Schematic diagram of multi-cyclone and single cyclone separators
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Fig.3 Collection efficiency of multi-cyclone separator
as a function of particle concentration
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Table I Comparison of collection efficiency between
single and multi-cyclone separators (%)

Particle conc. Vii=10 m/s Vii=16 m/s Vii=24 m/s
(mg/m’) Single Multiple Single Multiple Single Multiple
30 - 63.00 - 69.75 - 74.74
40 - 65.17 - 73.93 - 77.67
50 78.78 74.23 83.30 81.75 91.58 7791
30 82.27 79.90 86.19 80.15 94.03 82.42
100 82.56 81.48 86.64 84.49 94.43 84.18
200 85.65 83.73 86.68 86.81 95.23 84.47
300 86.30 84.81 87.56 86.21 95.68 87.52
500 89.31 85.87 88.56 89.37 96.21 89.10
800 91.38 86.73 89.90 89.87 96.38 90.69
1000 92.63 87.37 90.19 89.43 96.21 90.90
2000 92.80 88.10 90.51 90.86 96.85 93.48
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Fig.4 Grading efficiency of multi-cyclone separator as a
function of particle concentration
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Fig.6 Grading efficiency of single cyclone separator

as a function of particle concentration
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Separation Performance of Multi-cyclone Separator for Purification of Natural Gas
WU Xiao-lin', XIONG Zhi-yi®, JI Zhong-li’

(1. Faculty of Chemical Science and Engineering, China University of Petroleum, Beijing 102249, China;
2. Department of Mechanical and Electrical Engineering, China University of Petroleum, Beijing 102249, China)

Abstract: In order to evaluate the separation performance of multi-cyclone separator for purification of natural gas, the overall collection
and grading efficiencies of a multi-cyclone separator with inlet velocities of 6~24 m/s and particle concentrations of 30~2000 mg/m’
were investigated under atmospheric pressure and room temperature. The particle concentration and particle size distributions of inlet
and outlet of the cyclone separator were measured by aerosol spectrometer based on measured particle number. The experimental results
showed that the overall collection efficiency and grade efficiency increased with increasing of particle concentrations and inlet velocities.
The overall collection efficiency of multi-cyclone separator was 2%~15% less than that of single cyclone separator at the same operation
condition. Most of the particles with the diameters bigger than 15 pum could be removed by multi-cyclone separator while single cyclone
separator could remove clearly the particles bigger than 10 um. The pressure drop of the single cyclone separators in a multi-cyclone
occupied 80%~90% of the overall pressure drop of multi-cyclone separator.

Key words: multi-cyclone separator; collection efficiency; grading efficiency; pressure drop; natural gas; particles



