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Design of pulsed MPD thruster using water propellant
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Abstract

Magneto Plasma Dynamic Thruster (MPDT), which has relatively large thrust and high specific impulse among the electric
propulsion devices, is attracting attention as a next generation thruster. Conventionally, gaseous propellant such as ammonium were

used for MPDT, whereas gaseous propellant requires pressure resistant tanks, and ammonia is reactive and toxic. In this study, we
propose to use water as a MPDT propellant due to good storability and non-toxicity. Use of water propellant will simplify the thruster
system and reduce the size and weight. We prototyped and tested a 100-kW class H20-MPDT to show that H.O-MPDT yielded a 1-
kA class are discharge with 100-kW class discharge power. Firing tests in vacuum shows that the prototype yielded a 2-kA discharge

current and discharge power up to 180 kW.
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1 Conceptual drawing of pulsed H2O-MPDT
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2 Schematic diagram of the H2O-MPDT
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4 Schematic diagram of the FAPI
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