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Abstract

In order to investigate the mechanism of dielectric baatarospheric pressure glow discharge(APGD) in Ar, an ongedsional
multiple particle self-consistent coupled fluid model iposed. And the finite-element method (FEM) is used in theerigal
calculation model, so the periodic evolvement waveformgasf voltage, barrier surface charge density and dischargent density
are investigated. The spatio temporal distributions oftebms, ions, metastable particles density and spacerielddield are also
obtained. The simulation results show that the chargesnagletied on the barrier dielectric surface play an importalg in ignition
and extinguishment of the discharge. With the increase pliegpvoltage amplitude, the DBD breakdown occurs aheadrdd,tand
discharge current density and the surface charge densityase gradually, which indicate that the discharge psosesomes fierce.
Furthermore, with the increase of relative permittivitydidlectric material, the discharge current density alsaigally increases. The
spatio temporal distributions of the particles density &mel space electrical field show that the DBD breakdown ocevesy half
the AC period and the discharge under conditions considartéids model is a typical atmospheric pressure glow dispigkPGD),
having an obvious cathode fall region, a negative glow megémd a positive column region.

Keywords:. dielectric barrier discharge (DBD), atmospheric presglosv discharge (APGD), low temperature
plasma, fluid model
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* Project supported by the Foundation for the Author of NatidExcellent Doctoral Dissertation of PR China (FANEDD) &8t N0.200338).

1 E-mail: gjzhang@mail.xjtu.edu.cn

045205-8



