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Aerodynamics and operability of reusable rocket in vertical landing
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In a reusable rocket with a vertical take-off and landing system, a complex
flow-field will be formed by an interference between the airflow around the vehicle and the opposing
exhaust from the engine during its landing. In this study, in order to understand the mechanism of
this flow phenomena, a scale model of a reusable rocket was used to demonstrate the flow-field with

engine exhaust, and the pressure distribution around the vehicle was measured by wind tunnel
experiments. From the experimental result, the pressure distribution on the rocket surface was
significantly affected by the attitude of the vehicle and the engine exhaust angle in the landing
phase. As a result, the aerodynamic characteristics is also significantly affected. Modeling of this
phenomenon will lead to appropriate vertical landing operations in the future.
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