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High precision modeling of a self-pressurized oxidizer flow in a rocket engine
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Nitrous oxide (N20) has a high vapor pressure (~ 7MPa) at room temperature
and is capable of self-pressurizing discharge, so it is widely used as a hybrid rocket oxidant. On
the other hand, it is difficult to predict the flow rate of gas-liquid two-phase flow, and it is
desirable to identify the flow mode and model the pressure drop characteristics. In this study, we
first visualized the 7MPa high-pressure pipeline, which was difficult in the past, and clarified the

bubble flow velocity and bubble diameter with a high-speed camera. We also discussed the
relationship between the void ratio and the pressure drop characteristics using the capacitance type
void ratio. In the numerical calculation, we found a qualitatively good agreement with the
experimental results regarding the relationship between the pressing pressure and the injector
discharge coefficient.
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