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ABSTRACT

Nowadays, due to the importance of energy consumption in industrial
applications of plasma generation systems, the electrical characterization of
their parameters is very important. In this paper, the power consumption of
a surface dielectric barrier discharge plasma system with a grid structure,
utilizing two different dielectric materials, quartz and alumina, was
measured and compared at various applied voltages. The main objective is
to investigate the effect of the dielectric material on the power consumption
of the grid surface plasma system under different voltage conditions. To
measure the discharge current and calculate power consumption, a
Rogowski coil-based current measurement method was employed. This
method allows for precise recording of the fast and transient currents
present during the plasma discharge process. The results indicate that the
type of dielectric material has a significant impact on the system’s power
consumption. Specifically, alumina, due to its distinct electrical and thermal
properties, leads to lower power consumption compared to quartz. The
findings of this study can be useful for the optimal selection of dielectric
materials in the design of high-efficiency plasma systems for various
industrial, medical, and environmental applications.
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