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A theoretical estimation for the residence time of spray combustion in thruster with energetic ionic liquids
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Abstract

In this study, we focused on ammonium dinitramide-based energetic ionic liquid, as a low-toxicity, easy-to-handle, high-
density specific impulse monopropellant to replace hydrazine. To assess the feasibility of developing a thruster using spray
due to the highly viscosity, we theoretically analyzed the residence time inside the combustion chamber by dividing the
atomization, heat and combustion processes. According to the results, it has been evaluated that the residence time is within
the typical range in an injector with a thrust of 1N and a flow coefficient of 0.81 or higher. In the design of the injector, it
is considered effective to set the thrust to less than 1N per an injection element, considering the residence time, and to
determine the necessary number of injection elements for a target thrust.
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