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One-dimensional characteristic optimization design for ten-stage

high pressure compressor in commercial engine

SHI Lety, LIU Bo, ZHANG Peng, LI Jun, WANG Lei

¢School’eof Power and Energy,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: HARIKA algorithm was applied to simulate the characteristic of a ten-stage
high pressure compressor. With introduction of genetic algorithm (GA), one-dimensional
design parameters were selected as optimum variables, and functions containing peak effi-
ciency and margin were used as optimization objectives. Compared with initial characteristic,
peak efficiency of characteristic after optimization at designed speed increased by 12. 3%, and
its margin increased from 11. 7 % to 25.13 %. Then HARIKA algorithm was used to simu-
late variable geometry compressor characteristics. Setting angles of inlet guide vane and first
three stage stators after optimization at different engine corrected speeds were presented.
The performance characteristics of compressor including peak efficiency, peak pressure and
flow margin were improved to great extent. Calculation results of compressor characteristics
in one-dimensional and three-dimensional were compared at engine corrected speed of 1.0,

0.9. The maximum deviation of their margin was not more than 6. 25 %.

Key words: HARIKA algorithm; characteristic calculation; genetic algorithm;

variable geometry compressor; one-dimensional optimization design
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at design speed
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off-design speed
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