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Control of Axial Velocity Density Ratio in Compressor Cascade by Endwall

Boundary Layer Suction
CHEN Jinfan, ZHOU Zhenggui

(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract; With large angle stator cascade as the reserch subject, a series of endwall suction schemes were designed. A new
parameter defined by distance of AVDR distribution between three-dimensional and two-dimensional flow field was introduced to
measure two - dimensionality of mid - span flow. Numerical simulations were carried out for the linear compressor cascade to
investigate effects of different suction schemes on two-dimensionality of mid—span flow with Mach number at 0.7. The reserch results
show that blade surface Mach number distributions change little and are similar to two-dimensional flow in different suction schemes
when total AVDR is controlled to 1, while AVDR distributions change greatly and differ from two-dimensional flow. Corner separation
is effectively decreased by endwall chord suction slot located near trailing edge in order to control mid—span total AVDR and gain
smaller AVDR distribution close to two-dimensional flow. The optimal scheme can achieve good consistency between mid-span flow
and two-dimensional flow.

Keywords : axial velocity density ratio; flow control; plane cascade; compressor cascade
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