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Abstract

In the Project of Osaka Institute of Technology Electric-Rocket-Engine onboard Small Space Ship (PROITERES), the 2nd
PROITERES nano-satellite has been developed since 2010. The purpose of 2nd PROITERES is to change long-distance orbital
altitude by electrothermal Pulsed Plasma Thrusters (PPT). The PPT was performed increasing the erectric power, and a
Multi-Discharge-Room PPT (MDR-PPT) was designed for achieving the main mission. The high-power single PPT head achieved
the maximum impulse bit of 2,415 puNs with the mass shot of 731 pg/shot at an initial charging energy of 31.59 J. Furthermore, the
PPT achieved successful operation of 100,000 shots using Power Processing Unit Engineering Model (PPU-EM). Ignition discharge
experiments were also carried out using two PPT heads with PPU-EM in the atmosphere. The PPT Flight Model (FM) for the 2nd
PROITERES was designed. The structure was based on the result of experimental MDR-PPTSs.
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Mass, kg 50

Dimensions Cube, 500 mm on a side
Electrical power, W 60

Altitude, km 600-800
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5.1 WIHIPEREHIEEER

FATHIE L 0, ZEMEEN FIRE /e i/ DO R EE SR A 4 mm
ICHEEL, MEERESIZ 1022550 mm £T5 mm %
fbxH, Eh£4 350 shot DIEE) A 4T\, 50shot 5 (24
VN AE Y hERIEL, O EGIMIMREMEE L.
FEERGM 2 F 212, FERH PPT OIS %X 4 (TR,

F 2 FEERSEM
Charging Voltage, V 1,800
Capacitance, uF 19.5

Discharge room diameter, mm 4

Discharge room length, mm 10/15/20/25/30/35
140/45 /50

Nozzle(Cathode)diameter, mm 20

Nozzle(Cathode)length, mm 18
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Body:PTFE Ignitor Cathode:Brass

Anode:Copper
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FEEICRUYE L2 TS B SRM PPT O5H %X 10 12
Oy FRER A K 1112

X 10 #HrAL =R PPT

Pressing board : Copper
Anode : Copper

Nozzle : Brass

Propellant PTFE Body: PTFE

Pressmg board : Brass
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(b) ZhE=M PPT
X 13 FM %D 3D ET/V

K 13 (@ Db ONDEIECTT7arORT 41T/
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PPT % B2 CIER) X/ 5 7 OITITEZEREE F Tl ML
R OWIEZAT 5 Z LN AlREZREEE, Ry —T kv
== bk (Power Processing Unit : PPU) M ETHD. &K
¥ TILPPU %, HIREtAA « —7 L IHFEBHFEZIT - T
W5, PPUDT Ly RAR— RET /L (Bread Board Model :
BBM) DEHAM 1412, F#ca®E 3R 7. PPUDT
v=7 Y 7% /)L (Engineering Model : EM) DEE %[
1512, FEma &R 41T

14 PPU-BBM

# 3 PPU-BBM Di#t

Mass, kg 0.71

Size, mm 100 x 100 x 50
Power Consumption, W 5

Input Voltage, V DC12 £10%
Charge time, sec 14.0

Output Voltage to Cap, V 1,800
Output Voltage to Ignitor, V  2,250/2,700

15 PPU-EM

%4 PPU-EM 0T

Mass, kg 13

Size, mm 185 x 120 x 40
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

7.1 PPU-BBM & DEHEHEEER

PPU-BBM & JAE=EFR & 25 mm OHEERZ VT KRES
{bE21To72 PPT OWEFEREZIT o7, EBROBE,
PPU-BBM % VT PPT OMES 2 MR+ 5 2 &N TE 7.
shot #i% 10,000 shot # Rk L KE /1L L7= PPT TH
PPU-BBM 23 IEFIZ/EEN T 5 Z & ZffEd L7z,
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7.2 PPU-EM & DMEHSHERER
PPU-EM & B == & & 50 mm OHEERI 2 AV CRE L
AT PPT DM FEBRZ1T 572, KBROFEE, PPU-EM

ZHWT PPT OMR MRS 52 L3 T& 72, shot %Ki
100,000 shot % jzER% L 7-.
ARFEERTIX PPT OHENRIEIIIT > TS, HE521H

TIToTe =2 A 27OV AREFER TR b o=l
FHVT 100,000 shot {EEN L7z LRET D & 1 DOMEED
720K I50Ns 25 2 LN TE D, OFD, MEET
DL ER PPT % AW -84, K 1,050 Ns D h—% 1A
VONVAPEIFETE S, ZAUTEREK S50 kg DT A T L
AR 2 SHEDHE AR SOkmEE T 52 LN TED h—
ANA IOV ATHD.
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F %X 16 1T
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KEMITE Y 1 5 PPT & L~ 16 DA %
ARy hOM EEMERTEZ. 4 7ULAE Y ME
K 2,415 puNs, ¥ AT = v MEHK 731 ug/shot Th
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ZHB SR PPT CRAE L= R M & B kg ==
PPT OF%FHZ L » THER LT-.

B HERA PPT OXREEBE L, 2 SHHEH A
PPT-FM ZEDEFH &1T o 7=

PPU-BBM, PPU-EM & K& /1% 1T -7 PPT OIAE
DOEEREIT, NN ZigE L. PPU-EM
% FAV =354 100,000 shot (OFE & 2 358 L7z,

PPU-EM & 2 5® PPT W o EROUIE 2 iz
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