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Modelling and Simulation of Rotary Compressor in Refrigerator
Min-Woo Park, Youn-Goo Chung, Kyoung-Woo Park and Hi-Yong Pak

Key Words: Rotary Compressor(ZE/®] % 7]), Performance Analysis(4d s #14]), Efficiency(E &),
Friction Work("F# %)), Hydrocarbon Refrigerant Mixtures(§t3}<F A7 &g g nf)

Abstract

This paper presents the modeling approach that can predict transient behavior of rotary compressor.
Mass and energy conservation laws are applied to the control volume, real gas state equation is used
to obtain thermodynamic properties of refrigerant. The valve equation is solved to analyze discharge
process also. Dynamic analysis of vane and roller is carried out to gain friction work., From the above
modeling, the performance of rotary compressor with radial clearance and friction loss is investigated
numerically. The performance of each refrigerant is estimated, respectively by applying R12, R134a,
and R290/ R600a mixture.
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Table 1 Input data for rotary compressor simulation

Geometric Specification

Cylinder dia. 23.5 mm [Cylinder Height |28.5 mm
Roller outer rad. |20.0 mm [Roller inner rad. | 13.5 mm
Roller height 28.0 mm |Eccentric ratio 34 mm
Clearance 304 1 m{Vane nose rad. |3.96 mm
Vane width 5.08 mm |Vane spring con. | 2.6kN/m
Suction port dia. | 12.7 mm
Discharge valve data
Diameter 6.35 mm Mass 0.502 g
Natural fre. 576 H |Effectivedamping) 4 5,
Qil properties
Viscosity [0.00284 kg/m- s|Kinematic vis.|32x 10°m%s
Operating conditions
Evaporator. temp. | -23.3 C | CondenserTemp. | 544 T
Suction temp. 349 K | Rotating speed |3450 rpm
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Table 2 Comparison of performance for each refri-
gerants (6 =10p m)

R290
RI12 Rl134a /R600a
Indicated
work[W] 269.8 245.7 2304
Effective
work[W] 253.04 235.24 220.68
Suction loss[W] 0.167 0.121 0.059
Discharge loss[W] 16.63 11,07 9.67
Adiabatic
efficiency[%] 89.3 93.1 9.2
---- RI2
......... R134a
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Fig. 17 Mass flow rate for various refrigerants
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