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Characterization of plasma synthetic jet actuator with

cavity pressurization

ZHOU Yan, XIA Zhixun, LUO Zhenbing, PENG Wengiang, DENG Xiong, WANG Lin

(College of Aeronautics and Astronautics, National University of Defense Technology, Changsha 410073, China)

Abstract: To increase its authority in rarefied air and improve its environmental suitability in near space flow control, the characteristics of

plasma synthetic jet actuator with cavity pressurization were investigated. A simplified model was proposed to analyze the cavity pressurization

performance. The calculation showed that the chamber pressure is effectively improved by the high pressure air supply. Besides, the chamber

pressure shows good following characteristics, which provide a novel method to control plasma synthetic jet intensity. The experimental system of

plasma synthetic jet actuator with cavity pressurization was built. The measured chamber pressure was in good agreement with the calculated result,

with a maximum error of 2. 6 % . The high-speed schlieren visualization showed that the jet front velocity is significantly improved with cavity

pressurization. The peak velocity increases from 256 m/s to 507 m/s.

Keywords: plasma synthetic jet; cavity pressurization; near space aircraft; active flow control
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Fig.1 Simplified model to analyze the cavity pressurization
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Fig.2  Computational domain and boundary conditions of

the numerical simulations to analyze the cavity pressurization
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the normalized pressurized chamber pressure
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