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Abstract

CFD simulation method has been used to investigate internal unsteady oil-gas two-phase flow
characteristics of basic element volume of single screw expander during the expansion process.
Due to the difficulty of three-dimension spacial curved surface of single screw structure and the
real-time change of basic element volume of single screw expander during expansion process, the
three-dimension computation model is meshed by using the STAR-CCM+ software and its morph-
ing technology has been applied to simulate the dynamic two-phase flow of expansion process.
The simulation results show that variation in the pressure and temperature of working fluid dur-
ing the expander expansion process has been given, the cloudy chart of pressure, temperature and
oil-gas two-phase distribution in the basic element volume has been obtained, and the effect of lu-
brication oil on the state of working fluid has been analyzed.
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Figure 1. The diagram of structure of single screw expander
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Figure 2. The diagram of single screw expander model
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Figure 3. The mesh of 3D model
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Table 1. The results of grid independence verification
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Figure 4. Flow chart of numerical calculation
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Table 2. The basic structural parameters of single screw expander
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Figure 5. Comparison of pressure between simulation and theoretical results
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Figure 6. Comparison of temperature between simulation and theoretical results
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Figure 7. Variation in the pressure of working fluid with screw rotation angle between single-phase and two-phase flow un-
der different internal volume ratio
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Figure 8. Variation in the temperature of working fluid with screw rotation angle between single-phase and two-phase flow
under different internal volume ratio
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Figure 9. Variation in the temperature of working fluid and lubrication oil with screw rotation angle under different internal
volume ratio
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Figure 10. Pressure contours of basic element volume
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Figure 12. Contours distribution of gas-oil two-phase flow under different oil-gas volume fraction
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Figure 13. Variation in the pressure and temperature of working fluid under different oil-gas volume fraction
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