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New Method of Reliability Evaluation for Air-Conditioner Compressor Bearings
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Toshiba has applied numerical analysis to mixed lubrication in order to evaluate the reliability of journal bearings for rotary compressors

in air conditioners.

In this analysis, the modified Reynolds equation and the elastic contact equation, taking the effect of surface rough-

ness into consideration, are solved as a coupled problem, and the effect of elastic deformation of the bearing surface is also considered.

The appearance of solid contact in hydrodynamic lubrication can be captured by the analysis.

Reliability evaluation is achieved by a

comparison between the solid contact force obtained by the analysis and a reference value obtained by an examination.
We are carrying out rotary compressor development using this reliability evaluation method in the design process.
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Twin rotary compressor
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Concept of mixed lubrication on bearing surface
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Pressure distributions on lower bearing with high roughness
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Variations of oil film load and contact load during one cycle
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Improvement of bearing lubrication at low operating speed
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Evaluation of bearing lubrication with decrease in oil viscosity
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