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Development of Xenon feed system for a 300 W
Hall-effect Thruster

Younho Kim*, Jongho Seon®, Seongmin Kang*, Junghyun Wee**, Hosung Yoon**,
Wonho Choe***, Jongsub Lee*** and Mihui Seo***

ABSTRACT

A Xenon feed system has been developed for a 300 W Hall-effect thruster intended
for orbit maintenance of small satellite. The system can store about 2 kg of xenon gas
at 150 bar and is capable of controlling the mass flow rate of the gas at 0.5 SCCM
resolution. The performance of the system is verified with a laboratory experiment. It
is confirmed that the operation of the feed system is successful at a pressure level of
1.0x10° torr in the vacuum chamber.
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target Table 2. Requirement of Xenon feed system
Power | Thrust | SPecific Amete Pzl ltem Classification Value
Impulse | Efficiency ant
Inlet Pressure 150 10 5 b
~300| ~10 | >1500 | ~30 | Xenon Part Range 0 > bar
(W] [mN] [S] [%] Gas ertormance I~ et Pressure | 1.7 + 0.05
Range bar
Anode 4 ~ 7 sccm
Flow rate
Cathode 0 7 3 scem
Flow Original < 2 sec
.| Response target
System Mass Dry mass < 4 kg
i < 350 x 250 x150 mm?’
Volume
Destination To Thruster head unit
Fig. 1. Satreci/KAIST Hall thruster in vacuum
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Fig. 2. Schematic diagram of Hall thruster
system
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Table 3. Component specification

Component Specification
Propellant Volume : 1.1 [I]
Tank Service Pressure : 310 [bar]
Fill and Methode : "Quick” Connector
Vent Valve Metal to Metal connection
Isolation Temp. Range : 10C to 65C
Valve Pressure Rating : 207 [bar]
Pressure Inlet Pressure : 410 [bar]
Regulator Outlet Pressure : 075.5 [bar]
Pressure 07~ 210,07, 0~ 1.7 [bar]
Sensors Rated Voltage : 28+4 [DCV]
Proportional | Valve Type : 2-Way N.C
Valve Control Voltage : 6.5 [DCV]
. Material : Aluminium
Manifold | 44+ "titing joint
Honeycomb | Material : Aluminium
plate Mass : < 300 g
Fill & Vent Propellant
Ta

Electrical
Pressure
Regulator

Flow control
valves

Pressure
Sensors

Pressure
Regulator

Fig. 3. Xenon feed system integration
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Fig. 4. Experimental setup
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Fig. 5. Thruster system integration test
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b. Calibration Test
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Fig. 6. XFS Calibration test result
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Fig. 7. Pressure gradient during operation
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c. Repeatability Test
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Fig. 8. Pressure gradient during operation
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Fig. 12. Calibration result on vacuum condition
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