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Effect of Leakage on Flow and Performance of Micro Refrigeration Scroll Compressor
Song Shuo Zhao Yuanyang
( College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao, 266061 )

[ Abstract]  To solve the problems of the leakage in the working chamber of the micro scroll compressor, a three-dimensional
fluid model with clearances is developed. By using the CFD method, the temperature distribution, pressure distribution and flow
characteristics in the working chamber are analyzed. The influence of condensation temperature on the performance of the
compressor is analyzed. By changing the radical and axial clearances, the change trends of volumetric efficiency and isentropic
efficiencies with clearance are obtained. The results show that the volumetric efficiency and isentropic efficiency are decreased
from 86.38% to 75.11% and the isentropic efficiency decreases from 67.78% to 56.18% when the radial clearance changes from
Spm to 11um with a fixed axial clearance of Spm. The fixed clearance was all 7pum and the volumetric efficiency of the compressor
decreased from 75.35% to 73.49% and the isentropic efficiency decreased from 59.03% to 56.79% during the change of condensing
temperature from 50°C to 55°C. If you want the volumetric efficiency of the compressor to reach more than 80%, you should first
ensure that the flank clearance is below 6um, and the radial clearance is controlled below 9um, so as to provide a reference for the
design of micro scroll compressor.

[Keywords] Micro scroll compressor; clearance; CFD; Volumetric efficiency; Isentropic efficiency
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Table 1 Micro Scroll Compressor Structure Parameters

SEZH Bl
A B (em®) 2.0
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Table 2 Grid independence and calculation time
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