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Electric Propulsion System with Dry Ice Propellant
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Abstract

Dry ice was proposed as a propellant for electric propulsion spacecrafts. Dry ice could realize low-cost propulsion system in comparison
with xenon propellant and could obtain in space, e.g., from Mars atmosphere and human exhalation. In this study, CO2 gas supply
experiment from dry ice using triple point storage and demonstration with a cold gas thruster and a Hall thruster were conducted. The
triple point was maintained during CO2 supply as long as the solid phase existed in the tank. During the triple point, constant tank
pressure and flow rate were obtained. A numerical model to estimate the heat input to the tank and phase characteristic in the tank was
developed. The simulation demonstrated a possibility of hundreds of days of storage and operation in orbit. A 1kW-class Hall thruster
and a cold gas jet thruster were operated by triple point sublimation supply.
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