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Calculation of temperature and density for dielectric- barrier discharge (DBD)
plasma using COMSOL

A. Mazandarani!, Sh. Goudarzi*!, H. Ghafoorifard?, A. Eskandari?, Sh. Shahshenas*
1. Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, AEOI, P.O. Box: 14399-51113, Tehran, Iran
2. Department of Electrical Engineering, Amirkabir University of Technology, P.O. Box: 15875-4413, Tehran, Iran
3. Nuclear Agriculture Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 31485-498, Karaj - Iran
4. Department of Basic Science, Azad Islamic University of Shabestar, P.O.Box: 5381637181, Shabestar - Iran

Abstract: In this paper, a one-dimensional simulation for discus plate dielectric barrier discharge
(DBD) is done by COMSOL Multiphysics software. The effects of different parameters such as voltage,
frequency, dielectric thickness, dielectric constant and electrode’s material on the temperature and
density of electrons are investigated, it is found that secondary electron emission coefficient of the
electrode, dielectric constant and the thickness of dielectric have a direct impact on the density of
electron. The voltage increment from 5 to 50 kV, causes electron density growing from 4x107m to
3.2x10%m3, Based on this study, electron density could reach up to the orders of 10*¥m by optimizing
material and dimensions of dielectric and electrodes without applying high voltage and frequency which
results a significant lower production cost.

Keywords: Simulation, Electron density, Electron temperature, Plasma, COMSOL
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1. Dielectric-barrier discharge
2. Microdischarges
3. Ernst Werner von Siemens
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