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Development of Xenon Feed System for a Hall-Effect Thruster to
Space-propulsion Applications
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ABSTRACT

A Xenon Feed System (XFS) has been developed for hall-effect thruster to small
satellite space-propulsion system applications. The XFS delivers low pressure gas to
the Anode and Cathode of thruster head unit from a xenon storage tank. Accurate
throttling of the propellant mass flow rate is independently required for each channel
of the thruster head unit. The mass flow rate to each channel is controlled using the
accumulator tank pressure regulation through a micron orifice and isolation valve.
This paper discusses the Xenon Feed System design including the component
selections, performance estimation and functional test.
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Table 1. Requirement of Xenon Feed Unit

Iltem Classification Value
Storage 120 to 7.0
Operating | Pressure Range bar
Pressure Regulating 1.0 to 7.0
Pressure Range bar
Anode 4 7 10 sccm
Flow rate
Cathode 0 7 3 scem
Flow Original <1 sec
Response target
System
Mass Dry mass < 7 kg
SIS < 450 x 380 x250 mm’
Volume
o To Thruster head unit
Destination )
in vacuum
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Fig. 1. Operating concept of Xenon Feed Unit
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Fig. 2. Schematic diagram of Xenon Feed Unit
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Table 2. Component specification

Component Specification
Propellant Volume : 2 [liter]
Tank Service Pressure : 310 [bar]
Fill and Metal to Metal connection
Vent Valve | Triple seal mechanism
Isolation Temp. Range : 10C to 65C
Valve Pressure Rating : 207 [bar]
Accumulator | Volume : 0.2 [liter]
Tank Service Pressure : 50 [bar]
Pressure 0~ 150, 0 ~ 7 [bar]
Sensors Rated Voltage : 12+4 [DCV]
- Pressure control : 10 = 15 ym
Orifice Flow control : 5 ™ 20 ym
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Table 3. Test condition of pressure regulation

Iltem Anode Cathode

Operating

Pressure 3 bar

Flow rate 5 scem 1 % | 3 scecm *+1 %

Orifice size

(Diameter) 10.22 micron

14.27 micron
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