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Laser ignition Characteristics on Green Propellants®
—GO0o/GH; and GOo/GCH4 Propellants—
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Abstract

Future rocket engine systems will require more reliable ignition systems than conventional spark plugs. RCS
(Reaction Control Systems) in particular with their multiple thrusters will require the most reliable and durable
ignition systems. Laser ignition may be an option for such systems. Gaseous oxygen (GO») /gaseous hydrogen (GHz)
and GOg/gaseous methane (GCH.) were selected as green propellants, due to the environmental and handling
problems of conventional propellants ordinarily used for RCS, such as hydrazine and NTO/MMH.

A high-intensity laser pulse focused on the target surface generates a high-temperature metal vapor and
causes ignition of the mixture gas. In the experiment, a YAG pulse laser ignition system was used to ignite a small
thruster (with an inner diameter of lem). 7

It was found that the ignition energy decreases as the chamber pressure increases as the result of sin-
gle-pulse tests, the minimum ignition energy was lower than 2mdJ, and at the optimum chamber pressure and mix-
ture ratio, GO«/GHs mixture gas and GOo/GCHs mixture gas can be ignited at 30 u J and 230 u J, respectively. This
means that fiber-optic transmitted laser ignition can be applied to both GO2/GHz and GO2/GCH: propellants. One

hundred éyclic pulse mode operation was also successfully demonstrated for the RCS.
Key Words: Laser, Ignition, RCS
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