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Effects of the Endwall Synthetic Jet Excitation Parameters

on Performance of Transonic Axial Flow Compressor

WANG Guang, CHU Wuli, ZHANG Haoguang, GUO Zhengtao
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: To improve the aerodynamic performance of high-load axial compressor, an active flow
control method with synthetic jet applied on the endwall was proposed. A transonic axial flow
compressor NASA Rotor35 was taken as the research object. On the basis of fixed endwall
excitation at the core of blade tip blockage, the influences of three excitation frequencies and
three jet peak velocities on the aerodynamic performance of the compressor were numerically
simulated, and the influencing rules of the endwall synthetic jet excitation parameters were
obtained. The results show that the excitation frequency has little influence on the near stall flow
of the compressor, but has great influence on the total pressure ratio and isentropic efficiency. It
is also found that there is a threshold of excitation frequency, and only when the excitation
frequency is greater than the threshold, can the total pressure ratio and isentropic efficiency be
higher than those of the prototype compressor. The effect of jet peak velocity on the performance
of compressor is inferior to the excitation frequency. Under the action of the endwall synthetic jet
exceeding the excitation frequency threshold, the compressor can obtain higher flow margin, total

pressure ratio and isentropic efficiency than the prototype compressor even if the peak velocity of
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the jet is small, and the performance of the compressor can be further improved with the increase

of the jet peak velocity.

Keywords: transonic axial compressor; endwall synthetic jet; active flow control; numerical

simulation
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Fig. 11 Compressor channel blockage status excited by

synthetic jets with different peak velocities
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Fig. 12 Variations of compressor loss source excited by

synthetic jet with different peak velocities
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