©
2020 2022

Realization of CO2 lon Engines for Resource-Saving Orbital Operation of Manned
Space Structures
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A study was conducted on an ion engine that utilizes carbon dioxide for the
resource-saving orbital operation of a manned space structure. Based on mission analysis, it was
estimated that a specific impulse of approximately 2000 s is required for precise control and
operation of the manned space system, and the feasibility of the ion engine was evaluated. A global
model of the carbon dioxide ion engine was created for the first time, and experiments were
conducted on the performance of a small ion source, such as beam extraction. Grid fabrication
through ion beam processing was also carried out due to the limitations in improving propellant
utilization efficiency. The thrust was evaluated through theoretical estimation as well as
measurements using a thrust stand. Based on these findings, although further performance
improvements are necessary, it was concluded that an ion engine utilizing carbon dioxide is
compatible with the control of manned space structures.
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