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Analysis of Leakage Flow through Clearance on Rotor Face
in Vane Compressors

Mitsuhiro FUKUTA, Tadashi YANAGISAWA and Takashi SHIMIZU

The performance of compressors used for automotive air conditioners is affected greatly by
leakage which flows through a clearance between a rotor face and a sideplate. There are some studies
which analyze distributions of pressure and velocity on the rotor face under a certain boundary
pressure distribution on the rotor circumference. In this study we analyzed the leakage flow through
the clearance on the rotor face by using a more realistic boundary condition which considers that
pressure on the rotor circumference changes periodically with rotation of the rotor. Because of less
influence of inertial force than that of viscous force, the pressure and velocity distribution at each
moment can be evaluated under a quasi-steady condition with an instantaneous pressure distribution
on the rotor circumference. On the other hand, the average flow field on the rotor face must be
analyzed under a boundary condition that pressure at each angular position on the rotor circumfer-
ence is equal to the time average of pressure in a compression chamber which is facing that position.

Key Words: Compressor, Air Conditioning, Boundary Condition, Pressure Distribution, Velocity
Distribution, Vane Compressor, Leakage Flow, Fourier Series
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Number of vane 3
Cylinder radius re 36.3 nn
Rotor radius re 28.8  mm
0il groove radius ri 20.0 mm
Gap height h 30,0 um
Suction pressure Ps 0.309 MPa
Discharge pressure P 1.52 MPa
0il supply pressure Py 1.06 MPa
0il viscosity n 0.005 Pa-s
Rotational speed N 2000 rpnm
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