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Improvement of propulsion performance applying swirl flow and metallic powder to hybrid rocket engine

ERERL, AR
Akira Takahashil, Kenichi Takahashi?

Abstract: Low regression rate is one of the famous demerits of hybrid rocket. To improve the regression rate, aluminum powder (3um)

was added into the solid fuel as an ingredient which raises the adiabatic flame temperature. Experiment and numerical calculation were

both performed. Micro crystalline wax and gaseous oxygen were used as solid fuel and oxidizer, the O/F (oxidizer/ fuel) ratio is about

2 in the experiment. The swirl flow also combined with adding aluminum powder to produce higher adiabatic flame temperature. As

the result, there is only the improvement of using swirl flow but without the effect of adding aluminum powder. To find out the reason,
liquid and gas (include aluminum powder) flow were simulated by ANSYS fluent. The result shows that there is three times bigger

centrifugal force which works on aluminum powder than same size wax. This makes aluminum powder can’t be burned, because there

is no enough time to take heat from combustion flame before injected from nozzle.
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Figure 1. Drawing of swirler
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Figure 2. Schematic drawing of experimental apparatus
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Figure 4. Experimental result
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Figure 3. Simulation result of liquid fuel velocity in fuel
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