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One of the emerging technologies in the field of plasma propulsion that
has recently attracted attention is corona plasma propulsion systems.
These systems generate ion flow and thrust force through electrical
discharge between emitter and collector electrodes, utilizing a high-
voltage power supply. In most previous studies, a linear configuration
has been used to analyze the performance of these systems. The present
study aims to enhance the performance of corona plasma propulsion
systems through the geometric redesign of electrodes. To improve the
performance of corona plasma propulsion systems for aerospace
applications, new geometric configurations for the emitter electrodes—
such as triangular and hexagonal structures—have been proposed and
investigated. This research includes a systematic analysis of plasma
propulsion design parameters and the effect of electrode geometry on
system performance, using both experimental data and software
modeling. Experimental tests were conducted at high voltages up to 33
kilovolts, with thrust measurements taken with an accuracy of +0.2
millinewtons per meter, using copper and aluminum electrodes. The
experimental results from the linear structure and the modeling of
geometric configurations indicate that non-linear arrangements—
particularly the hexagonal configuration—demonstrate better
performance due to radial symmetry and a more uniform distribution of
the electric field. The hexagonal arrangement of emitter electrodes
improved thrust by up to 49% and efficiency by up to 11% compared to
the conventional linear configuration.
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