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Abstract

When a high voltage is applied to electrodes immersed in a gas
such as oxygen to provide a strongly non-uniform electric field, charged
species such as free electrons, positive and negative ions can be generated
in the gas due to corona discharge. These charged particles will drift from
one electrode to another and will collected at the ends under the influence
of external electric field. The accumulated surface charges alter the
electric field distribution in the entire system. Charge build-up is an
inherent phenomenon in DC applications and is essential in variable
voltages when the size of the air gap is small.

In the current study, a numerical modeling was used to investigate the
physical properties of corona discharges in a system of concentric
cylindrical electrodes, in which oxygen fills the space between the
electrodes at standard conditions using the COMSOL software. The inner
axial electrode diameter was selected (0.2 mm), while the outer cylinder
diameter was (15mm) and a voltage of -7 kV was applied to the axial
electrode fed through a charging circuit composed of RC. The study
showed that during the time of the voltage rise from zero to the maximum
value, an electric current will be generated at the cathode resulting from
the positive ions and a current at the ground electrode resulting from the
negative ions and electrons. During the time of the rise of the current, the
spatial distribution of the three main charged particles (electrons, positive
and negative ions) was studied, in addition to the distribution of the
electric field and the intensity of the ozone generated.

The effect of the voltage applied variation to the cathode as well as the
effect of temperature variation on the properties of the corona discharge
was studied by studying the effect of these parameters on the behavior of
the spatial distribution of the charged particles and ozone.
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