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Abstract

In oil and gas production, columnar gas-liquid cyclone separators are often used for primary sepa-
ration of wellhead fluids to quickly remove liquid hydrocarbons and water from natural gas. Its
compact structure, no moving parts and low maintenance cost make it show significant advantages
under low gas-liquid ratio and low flow rate conditions. However, under high gas-liquid ratio and
high flow rate conditions, the separation performance of the columnar gas-liquid cyclone separator
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will deteriorate due to the enhanced turbulence intensity and the intensified short-circuit flow phe-
nomenon. Therefore, for high gas-liquid ratio conditions, it has certain theoretical and practical sig-
nificance to design a cascade gas-liquid cyclone separator based on the traditional columnar gas-
liquid cyclone separator.
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Figure 1. Equivalent conversion size
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Figure 2. Schematic diagram of the structure of a
secondary gas-liquid cyclone separator
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Figure 3. Simplified baseline geometric model
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Table 1. Simplified geometric model dimensions
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Figure 5. Pressure drop across the separator at different
grid quantities
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Figure 6. Simulation results compared with experimental results
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Figure 7. Exhaust pipe structure
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Figure 8. Tangential velocity at each section for different exhaust pipe structures
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Figure 9. Pressure drop for different exhaust pipe structures
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Figure 10. Separation efficiency with different exhaust pipe structures
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Figure 12. Tangential velocity at each section for different inlet structures
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Figure 13. Pressure drop with different inlet structures
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Figure 14. Separation efficiency with different inlet structures
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