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Application study of cyclone separator to remove solid
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Abstract: This paper uses numerical simulation and experimental test to study the characteristics of cyclone in removal of
solid-phase impurities from aviation kerosene. In numerical simulation studies, the effect of diameter on the separation of the
cyclone is invested. The results show that the separation efficiency can reach more than 60% when the particle size is large.
Subsequently, the industrial prototype is designed according to the numerical simulation results. In the on-site tests, the cyclone
can remove impurities having a median particle diameter of 48.06pum or more. Furthermore, the average removal rate of solid
impurities is up to 88.4%. Thus, the feasibility of using cyclone to remove solid impurities in aviation kerosene is verified.
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Fig.1 Structure diagram of cyclone separator
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Fig.2 Geometry model of solid-liquid separation cyclone
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Fig.3 Solid phase distributions at the different time (flow rate: 430m*/h, volume concentration: 0.1%)
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Fig.4 Separation efficiency as a function of time
(flow rate: 430 m*/h, volume concentration: 0.1%)
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Table 1. Separation efficiencies at the different particle sizes

WLk / H Iy BRR I8 /S
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12 0.674 4
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30 0.792 60
40 0.717 50
50 0.616 45
60 0.096 100
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Fig.5 Solid phase distributions at the different time (Flow rate: 520 m*/h, Volume concentration: 0.1%)
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Fig.6 Separation efficiencies as a function of time (Flow rate:
520 m>/h, Volume concentration: 0. 1%)
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Table 3. The effect of flow rate on the separation efficiency

%ﬁﬁf’ MY (mglL) B (mg/L)
215 3.84 0.31
307 0.49 0.26
331 3.61 0.18
358 1.75 0.42
391 2.91 0.31
430 436 0.48
“FEE 2.827 0.3267
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Table 4. Particle size distribution of the samples
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