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Gas-generator-type hybrid thruster using a laser ignition
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Abstract: This paper describes the design and test of a gas-generator-type hybrid thruster using a laser ignition for onboard
propulsion systems. Conventional hybrid rocket engines have advantages such as variable thrust and combustion interruption.
However, the oxidizer-to-fuel ratio (O/F) varies during thruster firing because the fuel-grain cavity is enlarged owing to combustion.
The O/F shift decreased specific impulse and varies thrust. Moreover, there was no appropriate ignitor that enables quick and reliable
repetitive ignition. Hence, we propose a gas-generator-type hybrid thruster using laser ignition for onboard propulsion systems. In
the thruster, the gas generator produced fuel-rich combustion gas at a constant flow rate to maintain the optimal O/F. The
semiconductor laser was used to ignite the fuel in the gas generator for enabling the repetitive restarts. In this study, a 0.4 N class
gas-generator-type hybrid thruster was prototyped in order to show that the thruster produced combustion. The test showed that for
HTPB/C =100/0.5 and 100/5 wt%, the thruster produced combustion by laser heating and interrupted the combustion by interrupting

laser heating the supply of the oxidizer.
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Mixture ratio, wt% Theoretical specific impulse”, s O/F
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100/5 283 52
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