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Study on the Influence of Distortion Intensity on the Aerodynamic
Performance of Compressor

WANG Yan-hua,HU Qing-sen, WANG Zhong-yi, WANG Meng
( School of Power and Energy Engineering, Harbin Engineering University , Harbin, China, Post Code ;150001 )

Abstract: Taking Stage 35 as the research object,the commercial software ANSYS CFX was used to nu-
merically simulate the influence of the total pressure distortion of air intake on the aerodynamic performance
of the compressor. In the calculation,a plug-in plate distortion simulator was installed at 70% of the blade
height ,and the position of the plug-in plate was changed to obtain three different total pressure distortions of
air intake. The calculation results show that when the distortion simulator is 42 ¢m,32 em and 22 em away
from the rotor blade ,the pressure ratios of compressor were decreased by 3.45% ,3.66% and 4.51% re-
spectively; the efficiencies were decreased by 5.10% ,5.12% and 6.95% respectively; the stability mar-
gins were reduced by 25% ,26.11% and 26.62% . This means total pressure distortion will significantly af-
fect the internal flow of the compressor,the inlet flow angle of rotor blade changes ,leading to an increase in
the separation area of the trailing edge of the rotor blade and an increase in wake loss. The greater the de-
gree of inlet total pressure distortion is,the more the total pressure ratio of the compressor decreases,the
lower the adiabatic efficiency of the whole machine is,and the smaller the margin for stable operation is.

Key words: compressor, total pressure distortion, plug-in plate , aerodynamic performance ,numerical sim-

ulation
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