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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 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. Whereas

oxidizer-to-fuel ratio (O/F) varies during thruster firing, and this decreases specific impulse because the fuel-grain cavity is enlarged

owing to combustion. Hence, we propose gas-generator-type hybrid thruster using a laser ignition for onboard propulsion systems.

In the thruster, the gas generator produces fuel-rich combustion gas using oxidizers, and supply it at a constant flow rate to maintain

O/F at the optimum value. The semiconductor laser is used to ignite gas generator fuel for enabling the repetitive restarts. The test

showed that the use of HTPB/AP/C = 50/50/0.5 wt% allows to produce the fuel rich gas in the gas generator at the target flow rate

and combustion was interrupted by interrupting the supply of the oxidizer.
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100/0/0.5 | 4.9 274
30/70/0.5 | 0.9 273
50/50/0.5 | 2.0 272
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100/0/0.5 45 60 74 89 104 124
30/70/0.5 142 | 23.7 | 355 | 47.7 - 71
50/50/0.5 322 | 498 | 66.3 | 79.6 - 100
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