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Abstract

Acrcjet thruster is one of electric propulsion. The arcjet thruster is used for satellite attitude control and orbit transfer. Hydrazine is
used as a propellant. However, hydrazine is high toxicity liquid. Therefore, spacecraft researchers need a low toxicity propellant.
Hydroxyl Ammonium Nitrate (HAN: NH30OHNO3) is proposed as low toxicity propellant. It has a combustion performance in
excess of hydrazine. In this study, we compare performances with hydrazine and HAN decomposed gases by using low-power
water-cooled and anode-radiation-cooled arcjet thrusters. The water-cooled arcjet thruster achieved thrust 113.91mN, specific
impulse 290.68s and thrust efficiency 6.17% with hydrazine-decomposed gas. In case of HAN-decomposed gas, thrust 84.09mN,
specific impulse 214.57s and thrust efficiency 6.47% were obtained. Furthermore, we evaluated of thermal characteristics for
anode-radiation-cooled arcjet thruster development. The thruster with a radiation-cooled anode made of carbon and a water-cooled
cathode was investigated. As a result, each component temperature of the anode-radiation-cooled arcjet thruster was confirmed
lower than the melting point. Furthermore, using nitrogen as a propellant, anode-radiation-cooled arcjet thruster achieved stable
operations for 10 minutes.
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