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INVESTIGATION ON WAYS TO CONTROL UNSTEADY SEPERATED
FLOW IN 2D COMPRESSOR CASCADE"Y

Zheng Xingian  Hou Anping  Zhou Sheng
[ Department af Jet Propulsion, Beifing University of Aesonmdics & Astronadics, Heifing 100085, China)

Abstract  In recent years, lots of experiment and CFD study have been carried out in order to control
post-stall flow of airfoil by using unsteady forcing in external flow field, which showed that unsteady forcing
can enhanoe lift and reduce drag. This paper investigates a new way to control unsteady separated flow in
compressor based on learning these research results. But flow environment of airfoil and compressor is different.
Airfoil is a singleobject system and unsteady forcing must be artificially excited. Howeser, compressor is a
multi-object systan. In multistage axial compressor, rdative moving wale of upstream blades can be decmed
to an “unsteady forcing” to unstesdy separated flow field of downstream adjacent blades. This paper uses
pericdic blowing-suction to sinmlate this “unsteady forcing” for researching the mechanism which unsteady
forcing controls separated flow.

By using a Resnolds-averaged two-dimensional computation of turbulent, numerical results showed that the
massively separated and disordered unsteady flow can be effectivwely controlled by periodic blowing-suction near
the lesding edge of 2D compressor cascade. This unsteady forcing can modulate the evolution of the boundary
layer to promote the coalesoence of small vortices when forcing frequency;, forcing amplitude and forcing location
safisfy some conditions in a certain range of incidence. Thus, most of separated flow becomes organized flow,
associated with a significant enhancement of fime-averaged acrodynamic performance: Loss coefficient reduced
by 13.1% and tuming angle increased by 14.3%.

The dfect of forcing frequency, forcing amplitude and foreing location on flow field was investigated in
detail. When forcing frequency is equal to vortex shedding frequency, we obtain the most favorable increase
of time-averaged acrodynamic performance.  The effective forcing frequency spans a wide smooth spectrm.
Forcing amplitude exists a threshold value, which is about equal to 10% (relative main-flow velocity). The

optimal forcing amplitude is about 40%. Fordng location at 24 of chord length from leading edge is optimal.

Key words unsteady flow, separated flow, cascade of compressor, periodic blowing-suction , wortex-shedding
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