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Research on the Influence of Intake Distortion Degree and Distribution
Form on the Working Characteristics of Transonic Axial Compressor
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(1. No.703 Research Institute of CSSC, Harbin, China, Post Code:150078 ; 2. National Engineering Laboratory
for Marine and Ocean Engineering Power System-Laboratory for Ocean Engineering Gas Turbine;

3. School of Power and Energy Engineering, Harbin Engineering University , Harbin , China, Post Code: 150001 )

Abstract: As a front-end component of gas turbine, air intake distortion has a non-negligible influence on
the operating characteristic and stability of the compressor. The NASA Stage 35 transonic axial flow com-
pressor is used as the research object,and the full passage geometric model is used to numerically simu-
late the working characteristics and internal flow field change rule of the compressor under various distor-
tion degrees and distortion distribution forms. The research results show that as the intake distortion degree
increases, the peak efficiency of the compressor gradually decreases,and the range of total pressure loss
and entropy increase caused by the distortion gradually expands in the internal flow passage of the com-
pressor. In addition, while the distortion degree and total distortion area remain unchanged,the degree of
dispersion of the distortion area has little effect on the operating characteristics of the compressor near the

peak efficiency point. However, as the degree of dispersion of the distortion distribution area gradually in-
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creases , the stability margin of the compressor increases significantly ,and the total pressure loss and entro-

py increase in the internal flow passage of the compressor are also reduced.

Key words: axial-flow compressor,intake distortion , distortion form , stability margin, working characteris-

tic
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