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Use of Electric Double Layer Capacitor and Rectangular Type
for Performance Improvement of Surface Arc Thruster
Kyushu Institute of Technology, Graduate School of Engineering,
Electrical and Space Systems Engineering Course
223D5006, Tomohiro Shinnyo (Supervisor: Prof. Kazuhiro Toyoda)

The Surface Arc Thruster (SAT) is an electric thruster designed for CubeSats by the Kyushu Institute of
Technology. It is an electrothermal acceleration system that operates at a constant low current to minimize
electromagnetic interference. Additionally, the SAT uses solid propellant to make it more compact.t is used in
the SAT to make it more compact.

In power supply circuits, large-sized aluminum electrolytic capacitors with high withstand voltage and low
capacitance were traditionally used. Bipolar transistors were used in constant-current circuits to ensure a
uniform current flow. Although the power supply circuit has undergone significant downsizing compared to
earlier versions, it remains inadequate for CubeSat applications. In this study, we propose using an electric
double-layer capacitor with a lower withstand voltage but a smaller size and higher capacitance to further reduce
the size of the power supply circuit.

The SAT has been tested for performance as a coaxial thruster. However, due to its limited propellant
capacity, the discharge remains concentrated at a single point and the propellant is not fully utilized. In this
research, it is proposed to define a discharge point and change the propellant's shape to rectangular to enable

the loading of more propellant.
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