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Abstract: This paper aims to clarify the motion state, dispersion distribution and film spreading
characteristics of the liquid injected during the compression process of the single screw compres-
sor, and realize the rational control of liquid injection parameters. A three-dimensional space-
twisted groove model of a single spiral groove is established according to the basic structure of the
single screw compressor and the spatial meshing principle of multicolumn envelope meshing pair.
The model is simplified according to the geometric characteristics of the spiral groove and the rel-
ative motion relationship of the meshing pair. Based on the simplified model, the water-steam
two-phase flow process in the working chamber is numerically simulated during the injected liquid

compression process by using computational fluid dynamics software. Then, analysis is carried
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out on the dispersion distribution and film forming characteristics of the injected liquid in the
pressurizing channel under variable working conditions, as well as on the influence of key operat-
ing parameters such as the medium pressure and temperature, screw rotation speed, liquid injec-
tion flow rate and speed. The results show that the injected liquid converges on the wall to form
a film, and the average thickness of the formed film decreases with the increase of pressure.
When the temperature in the cavity rises from 80 °C to 200 °C, the average thickness of the liquid
film does not change much, i. e. fluctuating within 8. 3%. If the rotating speed of the screw rotor
is too high or the liquid spraying speed is too low, the injected liquid will be driven out of the
channel by the star wheel before reaching the wall, thus reducing the cooling effect in the com-
pression process. The average thickness of the liquid film can be effectively improved by increas-
ing the spray liquid flow rate, which can effectively prevent leakage.

Keywords: single screw compressor; liquid injection; computational fluid dynamics; film forming
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Fig. 1 Basic structure of single screw compressor
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Fig. 2 3D model of spiral channel
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