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Study of oil film flow field simulation models in meshing pairs for single screw compressor
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Abstract: The mathematical model for the oil film flow field in meshing pair gap of single screw
compressor is studied. At present, the commonly used model is the oil film pressure segmented
calculation model, but this model does not consider the lubricating oil flow in the star-wheel tooth
length direction and the oil film negative pressure caused by the divergent area of meshing gap.
Whether the model is suitable for the calculation of oil film flow field in the meshing gap has not
been directly validated by experiments. Therefore, this paper proposes a three-dimensional oil
film numerical simulation model considering the lubricating oil flow in the tooth length direction
and the cavitation in the divergent area, and builds an oil film pressure test-bed. The oil film
pressure field in the experimental meshing pair gap is simulated via ANSYS FLUENT and com-
pared with the segmented calculation model results and the experimental results. Finally, the ac-
curacy and applicability of the two kinds of models are investigated. Results show that the oil film
pressure field obtained from the segmented calculation model is larger than that obtained by the
numerical simulation method. The segmented calculation is in good agreement with the experi-
mental results when the tooth profile is single line envelope profile and the screw speed is low.
The numerical simulation method is in good agreement with the experimental results under three
types of profiles and two kinds of screw speeds.
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Fig.1 Structure of a single screw compressor
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Fig. 3 Schematic diagram of geometric mode
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Fig. 8 Oil film pressure field on star-wheel teeth surface
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Fig. 13 Comparison between experimental results and calculated results
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