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Optimization design for aspirated compressor-airfoil

and aspiration plan

LI Jun, LIU Bo, YANG Xiao-dong, SHI Lei
(School of Power and Energy, Northwestern Polytechnical-University, Xi'an 710072, China)

Abstract: A method was developed by-ecombining intelligent)optimization algorithm and
quasi-three dimensional eascade calculation-programme._and an aspirated compressor airfoil
was optimized using ‘this method.. And there was a detailed analysis of changes in the original
and optimized flow fields. ‘Optimized airfoil can make the total pressure loss reduce by 40%
and the stafic pressure ratio increase by 0:-6.%5. The best suction position locates in upstream
the start position of the separation region, and the optimized airfoil has more uniform load
distribution. In addition, the peérformance of optimized airfoil has a great improvement with-
in the whole incidénce angle range. The results show that more uniform load distribution can
improve the aitfoil performance, decrease the separation region and reduce the energy output
on suction. For the airfoil with a small separation region in trailing edge. the best suction lo-

cation is located upstream the start position of the separation region.

Key words: aspirated compressor; airfoils optimization; suction air mass flow rate;

suction location; intelligent optimization
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Table 1 Cascade parameters
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Table 2 Parameters before and after airfoil optimization
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