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Masoumeh Aghaei Malekabadi®, Rouhollah Khoshkhoo?
1 MSc Student, Aerospace Engineering, Aerodynamics, Faculty of Mechanical Engineering, Malek Ashtar
University of Technology, Iran
2 Assistant Professor, Aerospace Engineering, Aerodynamics, Faculty of Mechanical Engineering, Malek Ashtar
University, Iran
*corresponding e-mail: r.khoshkhoo@mut.ac.ir

Abstract

In the last decade, the use of corona plasma actuators for control fluid flow has received more attention. In this
research, two different positive and negative corona discharge have been simulated in the wire-cylinder
configuration. For this purpose, the electrostatic and the Navier-Stokes equations are solved in finite element
method using Comsol software. First, the simulation results are validated with the others experimental results,
then the characteristics of the air flow due to positive and negative corona discharge, such as speed, temperature,
thrust and power consumption are studied. The results show that by increasing voltage applied to the anode, the
amount of thrust and fluid flow velocity increases. In addition, the power consumption and maximum temperature
of the positive corona are lower than the negative corona. While the rate of velocity changes in the positive corona
is greater than the negative corona.

Keywords: Atmospheric Conditions, Corona Plasma Actuator, Numerical Simulation
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