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Numerical Simulation and Test Research of Oil-Free
Double-Warp Air Scroll Compressor
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Technology, Lanzhou 730050, China)

Abstract: In order to analyze the flow characteristics of the internal flow field in the working chamber of
the oil-free double-warp scroll compressor, a three-dimensional unsteady numerical simulation of the
internal flow field in the working chamber of the compressor is carried out based on the computational fluid
dynamics (CFD) method. In order to verify the deviation between the numerical simulation and the actual
working process, a test platform for scroll compressors using air as the working medium is built, and the
actual output performance parameters of the oil-free double-warp scroll compressor are obtained. The
research results show that the mass exchange between adjacent working chambers has an impact on the
working chamber. And the distribution of temperature and velocity along the tooth height direction has a
greater impact, and has a little impact on pressure. The inlet and outlet mass flow and velocity rate change
periodically, and the higher the compressor speed, the greater the theoretical volume flow.
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Fig. 1 Operation principle diagram of double-warp scroll compressor
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Fig. 2 Geometry of double-warp scroll compressor
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Fig. 5 Computational Domain Grid
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Fig. 6 Temperature contour of working chamber
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Fig. 7 Pressure contour of working chamber
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Fig. 8 Velocity contour of working chamber
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Fig. 9 Inlet and outlet mass flow of double-warp scroll compressor
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Fig. 10 Inlet and outlet velocity of double-warp scroll compressor
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Fig. 12 Double-warp scroll compressor volume flow
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Fig. 11 Test Chart
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Fig. 14 Drive motor power and current
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