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Nozzle Thermal Analysis and Performance Evaluation of a Diode Laser-Sustained Plasma Thruster
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Abstract

Laser propulsion is a space transportation system that generates thrust using laser light emitted from a laser unit mounted
on a satellite as an energy source. In previous studies, LSP (laser thermal propulsion) has been focused on as a heat source
for laser propulsion systems, and evaluations of thrust performance using LSP have been conducted. However, when using
high-power lasers as an energy source, the nozzle is exposed to extremely harsh thermal conditions. In this study, steady-
state thermal analysis was performed on two types of nozzles, and the feasibility of operating a thruster using a 4 KW diode
laser was evaluated. As a result, it was found that operation at an output of 4 kW is possible with Model 2. Therefore,
performance evaluation was conducted using that model. The results showed a maximum thrust of 0.62 N, a maximum
specific impulse of 121 s, and a maximum thrust efficiency of 7.6%.
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