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Numerical simulation of corona discharge produced in wire-airfoil
configuration in atmospheric conditions

.Masoumeh Aghaei Malekabadi *, Rouhollah Khoshkhoo #*, Hamed Soltani Ahmadi®

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 of Technology, Iran
3. PhD Student, Physics, Plasma, Department of Basic Science, Mazandaran University

Abstract

The strong voltage difference between two electrodes with different thicknesses
causes the corona discharge phenomenon. Today, corona discharge has various
applications, including use in thrusters. In the last decade, the use of corona plasma
actuators to control flow and generate thrust has received much attention. In the
present study. COMSOL software has been used to perform the simulation. First, the
simulation results are validated in the wire- cylinder configuration and then the
corona discharge in the wire-airfoil configuration is simulated. In the present study,
the effect of the distance between the two electrodes on the airflow characteristics due
to corona discharge such as electric current, thrust, fluid flow velocity and electrical
power consumption is studied numerically. The results show that if the distance
between the two electrodes increases, the electric current and the electric wind speed
decrease, but the efficiency and power consumption increase. The rate of change of

thrust increases by 15% for each kilo volt increase in applied voltage.
Keywords: Numerical Simulation, Atmospheric Conditions, Corona Plasma Actuator, Wire-Airfoil Configuration, Thrust
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