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Research and development of low-power DC arc jet thruster
assuming operation of water propellant
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Abstract (#3E)

An arcjet thruster is one of electric propulsion. The thrust of arcjet thrusters is higher compared to other electric propulsion
thrusters. And its structure is simple. Hydrazine has been used as propellant for arcjet thrusters. However, as hydrazine has high
toxicity, safety management is difficult. Therefore, it is necessary to develop a thruster using a low-toxicity propellant. In our
research, we focused on using water as a low-toxicity propellant. In this study, we conducted a water operation experiment using
a water-cooled arcjet thruster. As a result, we confirmed operation for about 10 seconds. Also, for long-term operation using
water propellant, we developed the anode-radiation cooled arcjet thrusters and acquired fundamental performance with pure
nitrogen. As a result, the thrust was about 180 mN, the specific impulse was about 310 s, and the thrust efficiency was about

15 %. We confirmed that the basic performance is higher than water-cooled arcjet thrusters.
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Divergent Nozzle Angle, deg. 52
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