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The Lubrication Characteristics of Rotary Compressor for refrigeration & air-conditioning

( Part |l ; Analysis of partial elastohydrodynamic lubrication on vane tip )
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Abstract

The rolling piston type rotary compressor has become one of the most successful types
because of its compactness and high-speed operation. The analysis described here is part of a
research program directed toward maximising these advantages in refrigerant compressors. The
study of lubrication characteristics in the critical sliding component is essential for the design
of refrigerant compressors. Therefore, theoretical investigation of the lubrication characteristics
of rotary compressor for refrigeration & air-conditioning system is studied. And the
Newton-Raphson method is used for the EHI. analysis between vane and rolling piston in the
rotary compressor. The results show that the rotational speed of shaft and the discharge
pressure have an important effect upon the friction force and the energy loss between vane
and rolling piston. This results give important basic data for the further lubrication analysis
and design of the rotary compressor.

Key Words : rotary compressor, vane, rolling piston, lubrication characteristics,
EHL analysis, Newton-Raphson method
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Table 2.2 Geometrical shapes & operating
conditions of rotary compressor(R22)

Item R22 Unit
Suction/Discharge pressure | 5.34/20.86 | kgf/ cm?
Rotational shaft speed 3386 rbm

Oil viscosity 30 cP

Vane spring coefficient 1.39 kgfl cm
Vane tip radius 04 om
Vane thickness 04 cm
Vane mass 2048 g
Rolling piston outer radius 1.95 cm
Rolling piston inner radius 1.315 cm
Rolling piston mass 127.92 g
Cylinder radius 24 cm
Cylinder height 2.78 om

Suction Pressure = 5.34 kgf/cm
Dlscharge Pressure = 20.86 kgf/cm

va (m/s)
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Deg

Fig. 2.4 Sliding velocities between vane and
rolling piston to the variation of RPM

Suction Pressure = 5.34 kgf/cm
Dlscharge Pressure = 20.86 kgf/cm
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Fig. 2.5 Normal forces between vane and
rolling piston to the variation of RPM
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Fig. 2.6 Friction forces between vane and
rolling piston to the variation of RPM
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Energy loss (w)
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Fig. 2.7 Energy losses between vane and
rolling piston to the variation of RPM
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