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The Lubrication Characteristics of Rotary Compressor
for Refrigeration & Air-Conditioning

(Part I ;

The analysis of rolling piston behavior)
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Department of Precision Mechanical Engineering Graduate School, Chonbuk National University
*Department of Mechanical Engineering, Kunsan National University
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Abstract—Rapid increase of refrigeration & air-conditioning system (r & a system) in modemn in-
dustries brings attention to the urgency of research & development as a core technology in the urea.
And it is required to the compatibility problem of r & a system to alternative refrigerant for the pro-
tection of environment. Then, it is requested to study the lubrication characteristics of refrigerant com-
pressor which is the core technology in the r & a system. The study of lubrication characteristics in
the critical sliding component is essential for the design of refrigerant compressor. Therctore, theoret-
ical investigation of the lubrication characteristics of rotary compressor for r & a system is studied.
The Runge-Kutta method is used for the analysis of the behavior of rolling piston in the rotary com-
pressor. The results show that the rotating speed of shaft and the discharge pressure have an im-
portant effect upon the angular velocity of the rolling piston. This results give important basic data
for the further lubrication analysis and design of the rotary compressor.

Key words—rotary compressor, rolling piston, lubrication characteristics, lubrication analysis, runge-

kutta method.
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Fig. 1. Structure of rotary compressor.
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Table 1. Geometrical shapes & operating conditions of
the rotary compressor

Item Dimensions Unit
Suction/Discharge pressure 6.37/20.86 kgffem®
Rotational Shaft Speed 3386 pm
Oil viscosity 3 cP
Spring constant 1.39 kgf/cm
Vane tip radius 0.3 cm
Vane thickness 0.4 cm
Vane mass 20.48 g
Rolling piston outer radius 1.95 cm
Rolling piston mass 127.92 g
Cylinder radius 2.4 cm
Cylinder height 2.78 cm
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