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Study on Flow Field Quality Control of End Wall Boundary Layer
Suction in Compressor Cascade

LI Cong,JIANG Da-lin, HAN Ji-ang, XU Wen-feng
( College of Naval Architecture and Ocean Engineering, Dalian Maritime University, Dalian, China, Post Code;116026)

Abstract; In order to control the flow field quality of planar compressor cascade and make measurement
results meet two-dimensional characteristics,the boundary layer suction device was added on the cascade
end wall. The influence of the end wall boundary layer suction on the outlet flow angle , axial velocity den-
sity ratio and total pressure loss coefficient of the planar compressor cascade at different suction positions,
different suction flow rates and different incidence angles was analyzed by using the numerical method of
experimental verification. The results show that at the suction position, the suction scheme located in the
middle and front of the blade has the relatively best effect on the improvement of flow field quality of com-
pressor cascade. With the increase of suction flow rate the flow field quality is further improved. The suc-
tion flow rate is 3% of prototype inlet flow,which can make the axial velocity density ratio decrease to
0.995 and the deviation of the outlet flow angle at mainstream area be less than 0. 1° when the incidence
angle is 0°. The suction flow rate is 2.25% of prototype inlet flow , which can make the axial velocity den-
sity ratio decrease to less than 1. 05 in the range of calculated incidence angle and the deviation of outlet
flow angle at mainstream area be less than 0.2°. When the incidence angle is —5°, —=3° and 0°,the av-

erage total pressure loss at 50% of relative blade height is reduced by the end wall suction. When the in-
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cidence angle is 2° and 4° ,the average total pressure loss at 50% of relative blade height is increased by

the end wall suction,and the loss incidence angle characteristics are closer to the ideal two-dimensional

cascade.

Key words: compressor cascade ,end wall boundary layer suction, flow field quality ,numerical simulation
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