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Influence of Stagger Angle on Aerodynamic Sound
Performance of Compressor Cascade

YANG Yanli, YANG Ailing* , DONG Rui, CHEN Eryun, DAI Ren

School of Energy and Power Engineering, University of Shanghai for Science & Technology ,
Shanghai 200093, China

Abstract: The turbulent flow through an axial compressor cascade and the sound induced by the flow are computed based on
a large eddy simulation(LES) model and the boundary element method. The influin{:e of the freestream angle of attack and
Reynolds number on sound generation and radiation in the cascade at different Q\égge? angles are analyzed. The results indi-
cate that the total sound pressure level first decreases., then increases eq\j;e‘stagger angle and Reynolds number are con-
stant while the angle of attack changes from —5° to 20°. The minimun?s und pressure level appears at the angle of attack of
0°. At stagger angle of 45°, the total sound pressure level of the{?afsade changes varying with angle of attack, the trend is
similar to that of the stagger angle of 30°. However, at the siq‘g&r)angle of 60°, the total sound pressure level changes more
gently. At the angle of attack of 0°, the sound pressure\@ I'ificreases about 6 dB comparing with the case of the stagger an-
gle of 30°and 45°. At other positive angles of at}i\cﬁi)tne changes are not obvious. The minimum sound pressure level ap-
pears at the direction of the cascade chord. ‘N{e positions of the minimum sound pressure level vary with change of stagger
angles. With a constant stagger angl ,' un{s%%éparation and flow loss decrease with the increase of the Reynolds number.

However, the surface pressure fluct‘u ion‘of cascade and the far-field radiation sound increase\\'
N

. {
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