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Abstract (HEEE)

Reaction Control System, RCS, of reusable rocket booster has various requirements, such as vehicle turn around to return and

propellant settling before the main engine ignition as well as usual attitude control. To achieve these new requirements and safety

requirements to personnel access to the vehicle after landing, conventional hydrazine or cold gas jet thrusters are not suitable and

the optimization of RCS is necessary. In this study we propose a new type of RCS using LPG (Liquefied Petroleum Gas) or

propane. The attitude control and propellant settling are done by pulse injection of propane saturated gas to the nozzle like cold

gas jet. During the turnaround, the vehicle is steered by hot gas thrusters that use the saturated liquid propane and the oxidizer

from the main propellant tank to obtain a high thrust. In the saturated gas injection, it is necessary to investigate liquid cooling in

the tank due to evaporation to supply LPG and the effect on the performance due to liquefaction/solidification through adiabatic

expansion in the nozzle. In this paper, the results of basic experiments on saturated gas injection are reported.
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