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Abstract

In April 2020, nano-satellite/probe R&D project was started in Osaka Sangyo University (OSU) after PROITERES project was
terminated at Osaka Institute of Technology (OIT). In PROITERES, a nano-satellite with electrothermal pulsed plasma thrusters
(PPTs), the 1st PROITERES satellite, was successfully launched by the Indian PSLV C-21 launcher on September 9th, 2012.
Currently, the 2nd PROITERES nano-satellite has been developed, and then the OSU-2 nano-satellite is being developed instead
of the 2nd PROPITERES satellite. The main mission is to achieve long-distance powered flight of changing 50-100 km in altitude
on near-earth orbit by high-power electrothermal PPTs. In this study, a high-power and long-operation PPT system with a multi-
discharge room (MDR) of seven single discharge rooms, called the MDR-PPT, was developed. The single-discharge-room PPT
head achieved a maximum impulse bit of 2.47 mNs and a total impulse of 92.0 Ns with a repetitive 110,000 shots at an input
energy of 31.59 J. The total impulse means that a 50 kg nano-satellite with the MDR-PPT can be changed in altitude of
approximately 25 km on LEO, although more improvement of thruster system is needed up to 50-100 km. The MDR-PPT system
consists of MDR-PPT head, Power Processing Unit (PPU) and capacitors. Accordingly, the PPT-system test was successfully
performed. Furthermore, a special onboard micro/nano PPT system was designed for orbital transfer and attitude control of 1-3U
cubesates (OSU nano-satellite series). The 1J PPT system with 90 puNs/shot of measured impulse bit for 1U cubesates (specially
OSU-1 cubesat) is successfully under test. Our OSU PPT systems can provide a total impulse of 5.0-105 Ns according to various
main missions by changing the number of single PPT head and charging electric energy including structure. The PPT systems are
going to be marketed for micro/nano-satellites/probes all over the world.
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