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Development progress of the Osaka Institute of Technology 2nd PROITERES
Nano-Satellite with Pulsed Plasma Thrusters for Powered Flight
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Abstract

In the Project of Osaka Institute of Technology Electric-Rocket-Engine onboard Small Space Ship (PROITERES), nano-satellites with
electric rocket engines have been investigated. The 2nd PROITERES satellite has been developed since 2010. The main mission is to
change long-distance orbital altitude 50-100 km with high-power electrothermal PPTs. In order to achieve a long distance powered
flight, a long time operation is needed for the system of 2nd PROITERES. Therefore, a new PPT system with Multi-Discharge-Room
type PPT (MDR-PPT) was developed and successfully operated. The MDR-PPT has seven discharge rooms. An ignitor, a nozzle and
an anode are established in each discharge room. The 2nd PROITERES is determined to be launched in the summer of 2018 by JAXA

H-11A. The satellite is under final development.
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#2 PPU DT

Mass [kg] 1.3

Size [mm] 185 x120 x40
Power consumption [w] About 10
Input voltage [V] DC28 +4
Charge time [sec] 15

Output voltage to Cap [V] 1,800

Output voltage to Ignitor [V] 2,250 - 2,700
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Material of core Permalloy PB
Max output of magnetic moment 6.0

[Am?]

Upper limit of 05

an electrical consumption [W]

Diameter of core [mm] 8

Length of core [mm] 300

Material of lead Copper (¢ 0.5 mm)

Number of turns 2174
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7  3x125 2.0x 10 x
1.25
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1.5
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4.3 BEEBTOHKBR MITORE L KMITE ST
DRARKIGSTIR O MSHHIZER 7T DL 51277z, RED,
B MSENIEE 700 Z & BRI N, T RIS F A
Fridfir 2 Y o 7 L Base plate DRSS TH 7=, MS fED
95 No7, 10, 11 DX HIT10LLFD L DiE MDR-PPT & &
TAOBITHAELTEY, BIrE T VORERIITI D RAE
LGN THD EEZLND. 2018, EBIAET Dk
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No. S/ KIES) [MPa] MS i
1 62.23 1.89
2 80.97 1.22
3 74.67 2.15
4 97.16 1.42
5 34.15 4.27
6 62.62 1.87
7 167.2 0.08
8 40.98 4.73
9 75.15 213
10 1942 0.21
11 1639 0.10
12 79.66 1.26
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