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Flow characterization of scroll compressor oil-gas
separator for electric vehicle air conditioner

MEI Binyao, TANG Jingchun, ZHOU Pei, SUN Dongfang, PAN Shuli
(School of Automobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: As a major component of an electric scroll compressor, the performance of the oil-gas separa-
tor is an important factor affecting the volumetric and isentropic efficiency of the compressor. This pa-
per analyzes the flow characteristics, separation efficiency and pressure loss of the oil-gas separator at
different structural parameters and operating conditions by numerical calculation and experimental
study. Numerical calculation result shows that the fluid flow inside the oil-gas separator consists of
two fluid regions: the downward external rotating flow and the upward internal rotating flow. With
the increase of the compressor speed, the separation efficiency of the oil fraction is increased, but the
pressure loss is also increased. When the compressor speed is lower than 5 000 r/min, the separation
efficiency is decreased by increasing the inlet geometry angle of the oil fraction, in this case, the over-
all performance of the separator is optimized at an inlet angle of 0°. When the compressor speed is
higher than 5 000 r/min, the pressure loss of the oil fraction is decreased by increasing the inlet geom-
etry angle of the oil fraction, in this case, the overall performance of the separator is optimized at an
inlet angle of 10°, The experimental result also shows that the oil separation efficiency is increased
with an increase in the compressor speed.

Key words: scroll compressor; oil-gas separator; inlet geometry angle; flow field analysis; separation

efficiency; pressure loss
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