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Parameters optimization of circular involute scroll
compressor with variable cross-section profile

PENG Bin, TAO Yaohui, LIU Huixin
(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract; The optimization design of circular involute scroll compressor with variable cross-section pro-
file focuses on geometric performance. In order to obtain a scroll compressor with superior geometric
and mechanical performance, the mathematical models of the compression ratio and axial gas force of
the circular involute scroll compressor with variable cross-section profile were established, the chan-
ging trends of the compression ratio and axial gas force with profile parameters were analyzed. Combi-
ning with geometric and mechanical performance and taking the reciprocal of compression ratio and the
axial gas force as objective functions, a set of non-inferior solutions under different parameter changes
were obtained by the optimization using the multi-objective genetic algorithm, Optimized scroll and
non-optimized scroll were quantitatively analyzed, and the results showed that the compression ratio
of the optimized scroll increased by 16. 14% and the axial gas force decreased by 5. 62%, thus verif-
ying the feasibility of optimization. This research provides reference for the selection of profile param-
eters in the design of the circular involute scroll compressor with variable cross-section.

Key words: variable cross-section; scroll compressor; compression ratio; axial gas force; multi-objec-
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