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Study on Non-Contact Space Debris Deorbit Technology by Using Irradiation of Electric
Thruster Exhaust Flows and Development of the 4th Osaka Sangyo University Nano-
Satellite for Its Practical Experiment in Space

OHWJR 5h—, A i, BH &A, K BE, =& Bl (RIREERT),
o EnfT CGRIERS)
oTAHARA Hirokazu, YAMAMOTO Takumi, SHIMADA Takahisa, MIZUIDE Soma, MIMURA Atsushi
(Osaka Sangyo University), and IKEDA Tomoyuki (Tokai University)

UTAE, WIER A EE L COFEHT 7V OEITBEFEANHEINL TR ERMZREE > T D, KIREZE
KETIE, FHHAATAY | FRCEKHEERE O IEER OHAN - BB ATEN L, ERHEERZ 0L OE
T2y Bt A T T B R DRFFE B 21 T - C& T2, T D IEITESHEEE O R Z2 T 7 VI
AL, K (i) 252, T 7VEEESE, T 7V FSE52010h), RKBEHZEAEZTOHEE
BT HEVDHDTHD, ZOFIETIET 7V DRERFIEG TR Th D, 5HE TIL, SV AT T AT A
B IR— VAT AR FAWT, BREDOX G L30T T VERELT-Z —7F v ML T TRA~ iz A L, Jifd - X
T RE LT RS 75, S, K 1 IR X978, KEPEZE KT (0SU) -8/ N2 4 BH4 H
7o AWFIEHEIT OFH SEAEEBR O B LB K E =T T TR B T D R SRR
WZOWTHERIT T 5,

The 4th Osaka Sangyo University (OSU) satellite, as shown in Fig.1, is planned as a nano-satellite in order to
achieve a main mission in which space debris makes deorbit by electric propulsion. The principle of deorbiting
space debris is exposure of thruster plume to space debris by an electric thruster; that is, reaction impulse is
given to debris, and after that debris decreases velocity and deorbits. Accordingly, the OSU4 satellite can deorbit
space debris with safety without contacting with space debris and the satellite. Our university is developing four
kinds of electric propulsion. These electric thrusters are investigated, and for the OSU4 satellite for deorbiting
space debris a suitable electric thruster will be selected. Reaction impulse bit of a pulsed plasma thruster (PPT)
is measured on a downstream plate by pendulum method. As a result, a reaction impulse bit is average 1.718mNs.
Because a previously directly measured thruster impulse bit of the PPT was about 2.2mNs, a reaction impulse
bit is about 30% decrease. The OSU4 satellite is developing for launching in 2022. Ground-based experiment
on current collection by a bare-tether using a Hall thruster is also presented.

Fig.1 4th Osaka Sangyo University OSU Nano-Satellite with pulsed plasma thruster system for Non-Contact Space Debris Deorbit.
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Abstract: The 4th Osaka Sangyo University (OSU) satellite is planned as a nano-satellite in order to achieve a main mission in which space debris makes deorbit by electric propulsion.
The principle of deorbiting space debris is exposure of thruster plume to space debris by an electric thruster; that is, reaction impulse is given to debris, and after that debris decreases
velocity and deorbits. Accordingly, the OSU-4 nano-satellite can deorbit space debris with safety without contacting with space debris and the satellite. Our university is developing
four kinds of electric propulsion. These electric thrusters are investigated, and for the OSU-4 satellite for deorbiting space debris a suitable electric thruster will be selected. Reaction
impulse bit of a pulsed plasma thruster (PPT) is d on a dc plate by pendul hod. As a result, a reaction impulse bit is average 1.718mNs. Because a previously
directly measured thruster impulse bit of the PPT was about 2.2mNs, a reaction impulse bit is about 30% decrease. The OSU-4 nono-satellite is developing for launching in 2022.

Qround-based experiment on current collection by a bare-tether using a Hall thruster is also presented.
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The principle of deorbiting space debris is
exposure of thruster plume to space debris
by an electric thruster; that is, reaction
impulse is given to debris, and after that,
debris decreases velocity and deorbits.
Accordingly, the 4th OSU _satellite can
deorbit space debris with safety without
contacting with space debris and the
satellite. Also, rotation control of debris
can be made by using this procedure.

Initial Result

Reaction impulse bit of

a_30-Joule Pulsed Plasma Thruster
(PPT) was measured on a downstream
plate by a pendulum method.

As a result, a reaction impulse bit was
average 1.718 mNs.

B api ly directly d
thrust impulse bit of the PPT was
about 2.5 mNs, a reaction impulse bit is
about 30 % decrease.
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