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Performance estimation of a water Hall thruster by a Faraday probe and
comparison with xenon
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Abstract

In this study, beam measurement of a water Hall thruster is conducted by a Faraday probe. The inner coil current and the accumulation
chamber pressure were the parameters, which is related to magnetic field and mass flow rate. As a result, mass utilization efficiency
and current utilization efficiency monotonously increased as magnetic field increases, whereas they did not change by mass flow rate.
Beam efficiency did not change at these experiments. Under some assumptions, anode efficiency was estimated about 4% which is
much lower than hall thruster with xenon. That was due to low mass utilization efficiency, which was caused by lower molecular
weight and low ionization cross section of water. In conclusion, mass utilization efficiency has to be improved and operation in high
magnetic field may be effective. The Difficulties are that mass flow rate drifts during operation. In addition, operation can not be
conducted under high magnetic field now. By solving these problems and conducting experiments for more parameters, performance
of the thruster will get better.
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