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Performance Evaluation of High Power Electrothermal
Pulsed Plasma Thrusters by Using Numerical Simulation
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Abstract

The Project of Osaka Institute of Technology Electric—Rocket-Engine onboard Small Space Ship (PROITERES) was started at
Osaka Institute of Technology in 2007. In the 1st PROITERES, a nano-satellite with pulsed plasma thrusters (PPT) was launched in
2012. Furthermore, we started development of the 2nd PROITERES satellite in 2010. The purpose of the 2nd PROITERES satellite
is to perform long-distance change in altitude on near-earth orbits with powered-flight by a high-power electrothermal PPT. In this
study, we numerically simulated electrothermal PPT system and evaluated their performance. As a result, the PPT achieved a total
impulse of 65.6 Ns with a repetitive 50,000 shots operation.
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Dimensions Cube, 500 mm on a side
Mass, kg 50

Electricity, W 60

Altitude, Low Earth Orbiter
Lifetime More than one year
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Discharge room length, mm 10, 15, 20
Discharge room diameter, mm 4.0
Nozzle length, mm 18.0
Nozzle diameter, mm 20.0
Capacitance, uF 19.5
Charging voltage, V 1,800
Inductance, pH 0.35
Resistance, Q 0.024
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