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Abstract (#EZ)

This paper we describes the design and tests of the water-propellant arcjet thruster. The authors propose to use water as a propellant
for arcjet thrusters because water is non-toxic, easily available and storable in the liquid form. The water-propellant arcjet thruster
would produce the specific impulse that is almost equal to that of the conventional hydrazine arcjet thrusters. However, due to the
intense Joule heat and oxygen atoms in water molecules, the water-propellant arcjet thruster yielded severe cathode erosion and
shortened its life. Liquefied petroleum gas (LPG) is used to control cathode erosion. Feeding LPG from cathodes would form a
carbon layer at the tip of the cathode to suppress cathode erosion. In the study, a 1-kW-class water-propellant arcjet thruster was
prototyped and tested to show that the arcjet can produce plasma using water propellant. For safety, nitrogen was used as a tentative
alternate to LPG gas. Thus, generally stable operation with a mixed gas of nitrogen and water- propellant were obtained.
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