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Design of Evaporator for Water-Propellant Arcjet Thruster
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Abstract
This paper describes the design of an evaporator of the water-propellant arcjet thruster. The authors propose to use water as a
propellant for arcjet thrusters, because water is non-toxic and easily available, and is stored in liquid form. The water-propellant
arcjet thruster would produce the specific impulse that is almost equal to that of the conventional propellants such as hydrazine.
However, water has an evaporation enthalpy of 2 ki/g, and mass flow rate for arcjet thruster is on the order of 100 mg/s. Since the
conventional evaporator is not preferable to the thruster, an evaporator is designed. In the evaporator, the mass flow rate of liquid
water was adjusted with a piston-cylinder type injector, and the water is gasified with a heater. Moreover, dimethyl ether is
produced to the arcjet to present the cathode erosion due to oxygen atoms in water molecules and intense joule heat. The design
would enable cathode protection using the carbon layer originating from DME. DME is provided a hollow-cathode-like electrode to

suppress cathode erosion. This paper describes the design of the water-propellant arcjet thruster.
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