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Abstract (1#3E)

The Project of Osaka Institute of Technology Electric—-Rocket-Engine onboard Small Space Ship (PROITERES) was started at
Osaka Institute of Technology in 2007. The 2nd PROITERES nano-satellite with high-power electrothermal pulsed plasma thrusters
(PPTs) for orbit changing of 50-100km in altitude near-earth orbit was determined to be launched as piggyback payloads (main
satellites: GOSAT-2 and Khalifasat) by H-11A rocket from JAXA Tanegashima Space Center in July 2018. The main mission is to
achieve longer distance orbital transfer, i.e. changing more than 10 km in altitude on near-earth orbits by longtime operation and
high power PPTs. However, the discharge phenomenon of the PPT was observed to end with about ten microseconds. Therefore,
physical phenomenon is difficult to be measured by the experiment. This research aims to elucidate the physical phenomena and to
predict the thrust performance by numerical calculation. In the present paper, we examine the interior physical phenomena and the
performance characteristics by numerical calculation when changing cavity length. As a result, it calculated performances agreed
with experimental ones, and the cavity lengths between 10 mm and 50 mm with a stored energy of 31.59 J achieved a maximum
total impulse of 92 Ns.
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FalconSat-3, 2007

LES 8/9, 1975 EO-1, 2000 PPTCUP/MSL, CSL, UoS MPACS/Busek Co. Inc.
Electrode geometry Parallel type Parallel type Parallel type Coaxial type
Capacitor energy, J 20-80 8.5-56 2 1.96
Specific impulse, s 1000-1450 650-1400 600 827
Thrust cost, uNs/W 15-19 10.7-11 20 40.8
Thrust efficiency, % 7-13 3.4-7.6 6 8.4
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PROITERES

1 PROITERES %2 2 SO

3 2 PROITERES f#i & 2 Bk

Mass, kg 45 or less
Dimensions, mm 470 x 470 x 450
Electrical power, W 60
Altitude, km 613
Life time, years 1-2
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