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Abstract (%)

In April 2020, Professor Tahara's group started a new nano-satellite/probe R&D project in Osaka Sangyo University (OSU) after the
Project of OIT Electric-Rocket-Engine onboard Small Space Ship (PROITERES) was terminated. In the 1st PROITERES, a nano-
satellite with an electrothermal pulsed plasma thruster (PPT) was launched by Indian PSLV C-21 rocket on September Sth in 2012.
The main mission was to accurate measure thrust performance in space and to change orbital altitude with the PPT. Currently, the
OSU-2 nano-satellite (modified-PROITERES-2 satellite) is being developed in OSU for launching in 2022. The mission is a long-
distance powered flight 50-100 km in altitude by high-power electrothermal PPTs. If altitude control is successful, possibility of
small/nano-satellites will be widened. In order to achieve the powered flight, a long-time PPT operation is needed for the system of the
OSU-2 satellite. Therefore, a new PPT system with a Multi Discharge Room (MDR), called MDR-PPT, was developed and successfully
operated. The weight of the OSU-2 satellite is 47 kg; the outside dimension is 470 x 470 x 450 mm, and the electric power is 60 W.
The OSU-2 satellite mainly consists of five systems of thruster system, structure system, attitude control system, communication system
and C & DH system. All systems were developed with technologies of 1st PROITERES R&D. The OSU-1 nano-satellite, cubesat 1U
(1kg), which is provided with very-low-power PPT system for orbital change and attitude control, is being developed for launching in
2022. Furthermore, the 4th OSU satellite is planned as a nano-satellite to achieve a main mission that space debris makes deorbit by
electric propulsion. The principle of deorbiting space debris is exposure of plasma flow exhausted from an electric thruster to space
debris; that is, reaction impulse from the flow is given to debris, and after that debris decreases velocity and deorbits. Accordingly, the
OSU-4 satellite can deorbit space debris with safety without contacting to space debris and the satellite. Now, the OSU -4 satellite is
under development for launching in 2022-2024.
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Onboard equipment Acronym Number of units Self-made
PPT system MDR_S 1 Y
Expansion paddle EPD 0 N
Reaction wheel RW 4 N
Magnetic torquer MTQ 3 Y
Sun sensor 5SS 5 Y
Angular rate sensor GSS 3 N
Earth sensor ESS 1 N
Magnetic Sensor MSS 1 N
Transmitter & receiver TAO 1 N
Antenna ANT 2 Y
On board computer OBC 2 N
Battery & power unit BAT/PCU 1 Y

(Y: Yes. N:No)
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