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Abstract

In this work, an electrical model equivalent to the corona discharge reactor has been proposed in a multi-
tips plan configuration, in dry air at atmospheric pressure. The electrical parameters evolution of the
circuit are obtained by using the identification method which is based on the least squares recursive
(RLS) algorithm, the estimated parameters allow us to describe the corona discharge behavior inside the
reactor. The RLS method used during the determination of capacitance and resistance is validated by
the comparison between the measured and the calculated currents, the significant forms of capacitance
and resistance confirm the validity of the proposed electrical model. The estimated parameters of the
electrical circuit allowed us to determine the discharge power, the power delivered to the reactor and
thus the energy efficiency during the discharge, this efficiency increases during the propagation of
streamers towards the plane, it reaches a maximum value which is equal to 50% in the case of the four-
tips-plane configuration. The energy stored in the reactor is also calculated using the electrical circuit,
it increases to a maximum value of 2.6 pJ, which is a very low value compared to the energy delivered
to the reactor. This work allows us to control the discharge and lost energy during the corona discharge

in the case of multi-tips-plane configuration.
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