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Numerical Study of Plasma Impinging Jet Generated by Corona Discharge Regime

A. R. Fathi
M. Ahangar

Department of Aerospace, Shahid Beheshti University, Tehran, Iran

Department of Aerospace, Shahid Beheshti University, Tehran, Iran

Abstract

The impinging jet resulted from corona discharge has been used in different applications such as cooling, refining and enhancing
heat transfer. In this research, the characteristics of this flow including velocity and the force applied by the impinging jet have been
numerically studied. Hence, the governing equations of plasma flow under the influence of electrostatic field has been solved by
using a finite element method. The final results show that in atmospheric condition, by applying a voltage of 500 V between two
electrodes with a 200 pm gap, the maximum velocity after impingement reaches to 2.3 m/s. Also the maximum volume force applied
on the cathode surface is almost equal to 1.23x10" M/m*. The conducted simulation has successfully shown the process of jet
formation in four steps including ion production, ion flow stretching, ion flow impingement to the cathode surface and finally jet
expansion.

Keywords: Plasma flow, Corona Discharge, Numerical Modeling, Electrohydrodynamic Equations.
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