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Fig. 1 The model of oil-water-gas three phase cyclone
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Fig. 2 The model of gas-liquid separation chamber and

liquid-liquid separation chamber
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Table 1 The parameters of oil-water-gas three phase cyclone
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L,/mm 230 L./mm 40
D,/mm 60 D/mm 40
D,, /mm 30 a/ (mm) 20
L;/mm 10 B/ (mm) 4

D, D, /mm 10
D; D,/mm 5
D;/mm 7 L./mm 10
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Table 2 The properties of oil water and gas

- R i BE RfE BB AR EE
/(kg+m?) /cP Jum /% /(mes!)
i 850 3.32 50 5 10
K 998. 2 1.003 — 75 10
< 0.6697 0.01087 50 20 10
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Fig.3 The volume fraction contour of oil water and gas
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Fig.4 The migration efficiency of gas
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Fig. 5 The migration efficiency of different gas-liquid
cyclone separation chamber lengths
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Fig. 6 The pressure drop of different gas-liquid cyclone

separation chamber lengths
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Fig. 7 The migration efficiency of different gas-liquid

cyclone separation chamber diameters
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Fig. 8 The pressure drop of different gas-liquid cyclone
separation chamber diameters

- —a—Pressure drop of underflow
—e—Pressure drop of overflow
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Fig. 9 The relationship between the overflow diameter

and the split ratio
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Fig. 10 The migration efficiency of different overflow insert depths
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Verification of separation performance of oil-water-gas cyclone and

optimization of structure of liquid-gas separation chamber

ZHENG Xiao-tao' ,GONG Cheng' ., XU Hong-bo” ,YU Jiu-yang' ,LIN Wei' ,XU Cheng'
1. Hubei Key Laboratory of Chemical Equipment Intensification and Intrinsic Safety

(Wuhan Institute of Technology) . Wuhan 430205, China

2. Department of Aircraft Maintenance and Engineering, Guangzhou Civil Aviation College, Guangzhou 510470, China

Abstract: The Fluent was adopted to simulate the separation performance of the new oil-water-gas cy-

clone, and the separation efficiency was regarded as a objective function to optimally design the main si-

zes of the gas-liquid separation chamber. The results show that the separation performance of the oil-

gas-water cyclone is best when the diameters of oil droplets and bubbles are 50um, and the migration

efficiency of bubbles is better than that of oil droplets. The gas-liquid separation efficiency is over 99 %

when the bubble size is 50um; the gas-liquid separation efficiency decreases obviously with the bubble

diameters reducing when the bubble size is less than 40um; the gas-liquid separation efficiency approa-

ches to zero when the bubble size is less than 10um. Through the comparative analysis, the linear rela-

tion between the diameter of overflow and the split ratio was established, and the optimum sizes of the

main structure of the gas-liquid separation chamber are 203mm of length, 60mm of diameter and 20mm

of insert length.

Key words: oil-water-gas separation;numerical simulation;optimization design
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