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Investigation on Boundary Layer Combustion of Liquefying Fuel with Low Viscosity
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Paraffin wax fuel contributes to increasing thrust density in hybrid rocket
propulsion. To investigate the dependency of its regression rate characteristics on acceleration
environments, the dynamics of the melted fuels and fuel regression were visualized in combustion
environments. In the initial phase of the study, these characteristics were compared when installing

the combustor vertically and horizontally to the gravitational acceleration. The fuel regression
rates increased when gravitational acceleration is aligned with the flow direction and the fuel is
burned at pressures higher than the critical pressure of paraffin wax. At the atmospheric pressure,
roll waves of the melted fuel were visualized. In the latter half of the research, a payload system
for the visualization was developed in the acceleration environment created by the rocket sled of
Muroran Institute of Technology. The demonstration of the system was successfully made in the
running state.
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