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Thermal Design of Fully Radiation-Cooled MPD Thrusters
with Permanent Magnets for Manned Mars Exploration
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Abstract
High power steady-state MPD thrusters for manned Mars exploration have been investigated at Osaka Institute of Technology. In
this study, a fully radiation-cooled MPD thruster is designed. MPD thrusters we developed are not equipped with water-cooled coils
but SmCo magnets, a kind of permanent magnet, to make the thruster system easier. One of the problems we have to solve so as to
use a MPD thruster practically is a temperature of permanent magnets because the temperature of permanent magnets during
operations should be lower than the irreversible demagnetization temperature of the permanent magnet. In order to confirm the
temperature of permanent magnets, heat analysis was carried out, and a temperature of about 1,000K was obtained. It was higher
than irreversible demagnetization temperature of SmCo magnet. In order to lower the temperature of permanent magnet, the
structure of the fully radiation-cooled MPD thruster should be changed to better one; for example a larger radiation plate, a thicker

insulator and so on are planned.
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