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Performance study of oil-free miniature scroll air compressor with asymmetric working chambers
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(1.College of Electromechanical Engineering, Qingdao University of Science and Technology , Qingdao 266061, China;
2.Hefei Bolin New Material Co., Ltd., Hefei 200012, China)

Abstract: For the problem of serious exhaust loss of miniature oil—-free scroll air compressor with asymmetric working chambers , the
design method of the exhaust port was given according to the inner volume ratio. The effects of the internal flow field characteristics
and performance variations of the scroll compressor with asymmetrical chambers under different clearances and altitude were
analyzed by CFD method and verified experimentally. The results show that the new exhaust port can reduce the amount of over—
compression by 17.85% and reduce exhaust losses. When the radial clearance increases from 10 pm to 30 pm,the compressor
volumetric efficiency decreases from 89.68% to 16.02% and the isentropic efficiency decreases from 78.69% to 32.84%.
Experimental results on main performance such as flow and power etc. show that the maximum error between the experimental mass
flow rate and the simulation result is 9.09%,and the maximum error of the power at an exhaust pressure of 0.26 MPa is 8.90%. The
relevant results are of reference significance for reducing the exhaust loss of scroll compressors with asymmetric working chambers.

Key words:scroll air compressor with asymmetric working chambers;exhaust port; performance simulation;variable operating
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Fig.4 Schematic design diagram of compressor structure
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