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Analytical Technology for Mixed Lubrication in Journal and Thrust Bearings of Reciprocating Compressor
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Abstract

An analytical model for mixed lubrication in bearings of reciprocating compressors for refrigerators has been developed and a new
bearing which could reduce its friction losses by 20 % has been designed. Friction losses, which are generated in the journal and thrust
bearing of our reciprocating compressor, are estimated to be one-third or more of all losses, so it is an essential issue to reduce
bearing losses to design more efficient compressors. But how and how much friction loss is generated in each bearing has not been clarified
and specific approaches to reduce bearing losses have not been known. The developed analytical model for mixed lubrication can calculate
the oil film pressure and solid contact pressure between the bearing and shaft at each bearing simultaneously. And it can also specify the
shaft posture which changes at each time step and calculate the loss generated by oil viscosity and that by contact pressure. By using this
model, how friction loss is generated in each bearing was clarified and a new bearing for reciprocating compressors was designed.
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Fig. 1 Longitudinal cross section of reciprocating compressor
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Fig. 2 Horizontal load variation acting on crankshaft
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Fig. 3 Shaft posture parameters
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Fig. 4 Flow chart of analytical model for mixed lubrication
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Fig. 5 Locus of center of shaft rotational axis
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Table 1 Friction loss at bearings of reciprocating compressor
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Fig. 6 Balance between forces and moments on shaft
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