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Research on High Pressure Ratio Design of Helium Centrifugal Compressor

WANG Shao-liang' ,LIU Bo’, YUE Guo-giang' ,JIANG Yu-ting'
(1. School of Power and Energy Engineering, Harbin Engineering University , Harbin, China, Post Code ;150001 ;
2. No. 703 Research Institute of CSSC,Harbin, China,Post Code:150078)

Abstract: The helium centrifugal compressor is the core component of the helium circuit of the pre-cool-
ing engine, but there are few domestic researches on helium centrifugal compressors. In order to explore
the design method of the pressure ratio of the helium centrifugal compressor, the influence of the outlet in-
stallation angle,slip factor and negative pre-swirl of the air intake on the impellers work is analyzed from
the perspective of the inlet and outlet velocity triangles of the centrifugal compressor,and a high pressure
ratio design method based on low outlet installation angle , high slip factor and negative pre-swirl of the air
intake is proposed. According to this method,a helium centrifugal compressor with total pressure ratio of
2.521 ,isentropic efficiency of 83.2% and surge margin of 18.55% is designed. And through the com-
pressor the aerodynamic characteristics and flow field analysis, proved the feasibility of the high pressure
design method.

Key words: helium, centrifugal compressor, high pressure ratio, aerodynamic design
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Tab. 3 Design parameters of helium compressor
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