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1-Dimensional Simulation of the Corona Discharge using Fluid Method
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Abstract

It is likely that the corona discharge appears due to the motion and the multiplication of electron and ion under the nonuniform
electric field Because the motion and the multiplication of electron and ion are the function of electric field, for the simulation
of the corona discharge, we have to calculate the electric field, before the calculation of the motion and the multiplication of
electron and ion. In this paper, the electric field is calculated on the assumption that the gap between a hyperboloidal needle
and a plane is l-dimension, and the motion and the multiplication of electron and ion are determined by Flux-Corrected
Transport method. For this purpose, we solve the electron and ion continuity equation together with Poisson equation. We
calculated the current density and the electron and ion density distributions between electrodes as well as electric field
distortion due to the space charge assuming that the discharge channel radius is 100im. In this simulation, it is found that the
current density has one peak as observed by experiment, and electric field distortion is important to the formation and the

stability of the corona discharge.
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