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Design and Numerical Simulation of Inline Liquid Remover

Su Minde Yu Jiecheng Chen Jiaqing
( College of Mechanical Engineering  Beijing Institute of Petrochemical Technology)

Abstract: Inline liquid remover is a gas liquid separation device developed abroad to satisfy requirements re—
lated to compact and high-efficiency equipment in offshore hydrocarbon production. With consideration to the gas
liquid separation developed abroad inline liquid remover with diameter of 203. 2 mm has been designed. By using
the software Ansys Fluent 3D numerical simulation can be performed to determine gas liquid separation perform—
ances of the new device. Results of numerical simulation show the newly designed inline liquid remover has favora—
ble gas liquid separation performances with separation efficiencies increases with increases in diameters of liquid
drops and import velocities; with liquid drops diameters higher than 70 pm and inlet velocity higher than 14 m/s
separation efficiency may be up to 99% or higher. Relevant research conclusions may provide solid foundation for
structural optimization and field application of inline liquid removers in the future.
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Fig. 2 Main structure of the inline liquid remover
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Fig. 1  Operation principles of the inline liquid remover
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Fig. 3 3D structure of vortex generator and plan of inner and outer edges of the propeller
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Fig. 4 Geometric model of the inline liquid remover
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Fig. 5 Calculation grid ( regional) of the inline liquid remover
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Fig. 6 Cloud map for distribution of tangential velocity contours

at different cross sections of the inline liquid remover
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Fig. 7 Cloud map for distribution of gases
in the inline liquid remover
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Fig. 8 Impacts of drop diameters and inlet

flow rates to separation performances
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