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Consideration on flame behavior and oscillatory frequency of wax fuel during

combustion subject to velocity oscillation
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*! Tokai University
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ABSTRACT
Entrainment generated by the steady flow in wax-based hybrid rocket motors produces wax droplets that are directly supplied to
the gas phase. On the other hand, we investigated the unsteady droplet supply mechanism caused by the velocity oscillation of the
gas flowing through the fuel port. In our combustion experiments, we confirmed that the flame formed on the fuel surface caused
back-and-forth oscillation along the flow direction. The flame motion developed, often resulting in large pulsed combustion. At the
same time, wax droplets were often scattered. In this study, we consider these mechanisms from the one-sided amplitude spectrum
of the pressure oscillation measured in the combustion experiments.
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Fig. 1 Pressure-time history in the combustion chamber
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Fig. 2 One-sided amplitude spectrum of pressure oscillation in the combustion chamber
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Fig. 3 Effects of chamber length on the frequency of back and forth oscillations of the flame
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Fig. 4 Effects of chamber length on the frequency of the pulsed combustion
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