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Abstract

This paper describes the design and performance of 100 kW class Magneto Plasma Dynamics Thruster (MPDT) using water as liquid
propellant. In general, MPDTSs have large thrust-to-power ratio and high specific impulse among the electric propulsion devices, and

use ammonium and hydrogen as propellant. However, hydrogen propellant requires high-pressure tank, and dameges materials, and

ammonium is reactive and toxic. Hence, we propose to use water as a MPDT propellant, focusing on the storability and non-toxicity.

Use of water propellant will simplify the propulsion systems and reduce size and weight, because water necessitates no Cryotank nor

chemically resistant materials. A 100-kW class prototype was designed to show that water-MPDT yielded a thrust using 1-kA class arc

discharge currents.
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1 Conceptual drawing of pulsed H2O-MPDT
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2 Schematic diagram of the H.O-MPDT
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3 Picture of the H.O-MPDT
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5 Picture of the FAPI

# 1 Specifications of the nozzle

Area ratio 30
Nozzle angular, ° 30
Nozzle inlet diameter, mm 3
Nozzle outlet diameter, mm 16.4
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7% 2 Specifications of the PFN

Capacitance, pF 5110+10 %
Rated voltage, V 800
Inductance, pH 7.0
Number of stages 7
Discharge time, ms 1+10%
Max charge energy, J 409
Characteristic impedance, mQ 100
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3% 3 Experimental conditions for the H.O-MPDT

Back pressure, Pa <7.0x10%

Capacitor stored energy E, J |102, 160, 230, 313, 409

/charged voltage, V /200, 250, 300, 350, 400

Mass shot Am, mg 0.15, 0.20
Ignition timing, ms 7
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7 Schematic of an experimental apparatus
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11 Discharge power dependence on the discharge current
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