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Abstract ()

The direct-current (DC) arcjet thruster is one of electric propulsion for satellite attitude control and orbital transportation. Hydrazine is
mainly used as the propellant because it can be used together with chemical thrusters. However, hydrazine is high in toxicity, and that is
difficult in handling. Therefore, arcjet thrusters using low-toxicity propellants have been investigated all over the world. In this study, 1-
3kW class low-power water-cooled DC arcjet thrusters were operated by using Hydroxyl Ammonium Nitrate (HAN: NH3OHNO3) series.
Performance characteristics were measured using SHP163 (HAN series) decomposed gas. A performance of a thrust of 106 mN, a specific
impulse of 215 s, a thrust efficiency of 6.5% was achieved with an input power of 1.4 kW. As a comparison, thrust performances were
measured using hydrazine decomposed gas. The results of a thrust of 146 mN, a specific impulse of 338 s, a thrust efficiency of 6.2% were
obtained at 1.3 kW with hydrazine composed gas. Accordingly, the performance with hydrazine decomposed gas was higher than that with
SHP163 decomposed gas. Furthermore, we measured basic characteristics with 1-3 kW class anode-radiation-cooled arcjet thrusters using
pure nitrogen. Then, we compared the performances between the anode-radiation-cooled and the water-cooled arcjet thrusters. As a result,
all performances of the anode-radiation-cooled arcjet thruster were higher than those of the water-cooled arcjet thruster. Also, we operated
the anode-radiation-cooled arcjet thruster with water using a vaporing system specially developed. However, because of problems of
thermally operational stability, we developed a new arcjet thruster using thermal analysis. The new thruster is under stable operation with
HAN and water. Also, a 5-30kW class high-power radiation-cooled arcjet thruster with hydrogen-series propellant is under development
for orbital transportation in the Solar System.
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