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Abstract

This study focuses on an electrothermal thruster equipped with a tungsten-based multi-layer heater fabricated as a
monolithic structure using additive manufacturing, aiming to improve overall thruster efficiency. Hydrogen is selected as
the propellant to achieve high specific impulse. Experimental evaluation of heater efficiency revealed that heat loss was
primarily due to heat conduction through structural components under the tested conditions, while radiative loss was
suppressed by the intrinsic thermal insulation of the multilayer heater. However, radiative heat losses are expected to
become significant under higher-temperature operating conditions. Nozzle performance was assessed through CFD analysis,
and qualitative trends of various loss mechanisms were identified. Under low-flow rate conditions with hydrogen, nozzle
efficiency was found to be significantly reduced, indicating the need for nozzle geometry optimization or higher flow rate
operation. Future work includes the quantitative evaluation of individual loss mechanisms and comprehensive performance
assessment considering chemical non-equilibrium effects such as frozen flow.
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