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Fig. 1 Typical configuration of plasma

aerodynamic actuator
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Tab.1 Key configuration parameters of the actuator

FY | di(mm) | d(mm) | Ad(mm) | ds(mm)
1 2 2 0 10
2 1 2 0 10
3 2 4 0 10
4 2 2 1 10
5 2 2 0 9
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Fig. 8 Variation of induced flow velocity

with actuation voltage
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Experimental Studies on Influencing Factors of
Plasma Paraelectric EHD Acceleration Effect

ZHOU Xiao-xu', ZHONG Cheng-wen', LI Kai', CHEN Xiao-peng’

(1. National Key Laboratory of Aerodynamic Design and Research, Northwestern Polytechnical University, Xi’an 710072, China;

2. School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The induced velocity fields of plasma actuators were measured quantitatively in quiescent air
by using Particle Image Velocimetry (PIV). In the meantime, that the analysis of excitation
parameters and other factors’ influence on plasma paraelectric EHD acceleration effect was also
conducted. It is found that under fixed frequency, the induced airflow velocity increases as the applied
voltage increases; while under fixed voltage, the induced airflow velocity has a maximum value under
an optimal frequency, and actuator with different configuration has a different optimal frequency. In
addition, other factors’ influences on the induced airflow velocity were analyzed preliminarily, such as
actuator configuration, insulated material and power time.

Keywords: plasma; EHD; paraelectric; PIV



