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Abstract: Existing studies have rarely addressed the gas—liquid mixed transportation characteristics of com-
pressors involving high liquid volume fractions during suction and exhaust processes, and there is a lack of system-
atic research on the effects of gas—liquid interaction on pressure fluctuation, mass flow rate, and exhaust perfor-
mance under dynamic operating conditions. In this paper, a numerical model of the reciprocating motion of a
hydraulic—driven compressor was established using the computational fluid dynamics (CFD) simulation method

and the user—defined function (UDF) and dynamic mesh technologies. The characteristics of gas—liquid flow field
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inside the cylinder of a hydraulic—driven plunger compressor were investigated under different pressure ratios,
liquid volume fractions, and switching frequencies. The results indicate that during the suction and exhaust pro-
cesses, liquid always deposits in the lower part. The exhaust process begins with the discharge of liquid, followed
by the simultaneous discharge of gas and liquid. As the pressure ratio increases, the pressure fluctuation during
the exhaust process becomes more severe, while the gas—liquid flow rate during the suction process decreases
simultaneously, and the compression—end temperature continues to rise, reaching 170 ‘C at a pressure ratio of 6.
As the liquid volume fraction increases, the compression process becomes shorter, the exhaust process occupies a
larger stroke fraction, and both the gas flow rate and compression—end temperature decrease. The compression—
end temperature depends on the intensity and duration of gas—liquid interaction. As the switching frequency
increases, the compression—end temperature first increases and then decreases. At higher switching frequencies,
pressure fluctuations during suction and exhaust become extremely violent, and the system exhibits significant
instability. Based on the simulation results, the flow field characteristics of two—phase flow within the compression

cylinder during gas—liquid mixed transportation are clarified, providing guidance for the engineering application of

hydraulic—driven compressors in oil and gas mixed transportation.

Keywords: hydraulic—driven compressor; gas—liquid mixed transportation; CFD simulation; three—

dimensional flow field; two—phase flow ; pressure ratio
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Fig. 1 Schematic structure of the compression cylinder
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Fig. 2 Grid independence verification
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Fig. 6 Compression cylinder performance variation
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