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Abstract (13E)

The number of lunching Nano-Satellites has increased at university, institute and company in the world. Therefore, low-cost and
low-risk satellites are expected.

Osaka Institute of Technology (OIT) have developed Nano-Satellites under PROITERES (PRoject of Osaka Institute of
Technology Electric Rocket Engine onboard Small Space Ship). OIT plans to develop 3rd PROITERES satellite for the purpose of
moon exploration. In this mission, low-power Cylindrical Hall Thrusters (CHT) will be mounted. In this study, a new CHT for
named TCHT-5 was developed, and the performance was measured. As a result, the TCHT-5 achieved the performance of a
specific impulse of 1,300 s with an input power of 84 W by discharge room length of 12 mm and magnetic poles position of 22 mm.

In addition, hollow cathode is not suitable for Nano-Satellites by heating and high power. Therefore, new electron sources is
developed. New cathode is named TaC-PI (Thrusters and Cathode with Piezoelectric Igniter). Goal of TaC-Pl is steady of the Hall
Thrusters for Small Exploration Satellites.
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2.1 TCHT-5

HlfE L7= TCHT-5 O AR 1, SMBLE K 1, A E#ED
FEMA X 2 (2R, TCHT-5 IHMEE /b D 712 DITHER K
ARG & A, BB K D MEREDIR T2 Mz 5729
2T AZIEICHE LTS Y. Eim, BOERBERE
155 12 OB FEREAS 11-22 mm, JAERFE I 7-17 m
miZR UL L > TEETE D L HITHR> TN D.

# 1 TCHT-5 DA
Discharge Channel Length [mm] 7-17

Discharge Channel Diameter [mm] | 14

Discharge Channel Material Boron nitride (BN)

Magnetic Pole Position [mm] 11-22

Magnet Quantity 8

Magnet Material Neodymium magnet
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Hollow cathode

Emission current [A] 3
Operating pressure [Pa] 1.33x 10
Propellant Xenon Keeper
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Chamber

Length [mm] 2,250
Diameter[mm] 1,200
Pump

Exhaust Velocity [L/s] 10,000
Back Pressure [Pa] 3.3x1073

THT-VIZEAN
Discharge channel
Length[mm] 40
Inner diameter[mm] 56
Outer diameter[mm] 100
Material Boron nitride

Coils

Material Copper ¢ 0.5mm
Inner Coil

Number of turns 1,200
Quantity 1
Outer Coils

Number of turns 1,400
Quantity 6
Trim Coil

Number of turns 350
Quantity 1
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1.1 EBREA

FEBROFRM A K 5 17T, MEBEA 150-1,000 V £ T
T, HEEARNZIZ X'/ o AR ER L. £ ERERE
S& 12mmiZEE LT, BIRIEE 19mm & 22mmiZ L
735G, WMRALEZ 22 mm IZ[EE LT, KERES 12mm
& 15 mm i L7aiA O FEBRSM TIT o 7.

#5 FEREM

Discharge Voltage [V] 150-1,000
Propellant Xenon

TCHT-5 0.3, 0.35, 0.4
Mass Flow Rate [mg/s] Hollow 01

Cathode
Discharge room length [mm] 12 12 15
Magnetic pole position [mm] 19 22 22
Back Pressure [Pa] 3.0x 10
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New Electron Source

Keeper Voltage[V] 200
Propellant Xenon

Mass Flow Rate [mg/s] 0.1-0.5
Discharge Voltage [V] 100-200
Copper plate

Shape [mm] 180x400x0.5
Distance [mm] 130
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Mass Flow Rate [mg/s] 0.5
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Propellant Xenon
Mass Flow Rate [mg/s] 4.0
Inner 0.3
Coil Current (A) Outer 0.3
Trim 0.9
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