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Aerodynamic Design of Rocketplane Technology Experiment Vehicle Using
Automatic Grid Generation Method

by

Yoshiki Takama, Shinji Ishimoto, and Atsushi Hashimoto

ABSTRACT
For the next-generation reusable launch vehicles, a rocketplane technology experiment is planned in JAXA space transportation mission
directorate. In this experiment, the vehicle is air-launched, and climbs to an altitude of 80-100km by a rocket engine. After the engine cut-
off, the vehicle experiences the ballistic flight, and finally lands on the ground by automatic guidance control. This paper describes the
calculation of aerodynamic performances in the conceptual design of this vehicle. In the conceptual design, it is important to quickly
calculate aerodynamic characteristics because there are too many design parameters and flight conditions, the required accuracy is not so
severe, and no orbit calculation, structural calculation, and stability analysis are possible without any aerodynamic databases. In this study,
using an automatic and fast grid generator, HexaGrid, the basic aerodynamic characteristics including tail performances and sideslip effects
were successfully calculated by CFD in a short period of time. About 120 cases were calculated within one and a half month including grid
generation. The present results were compared with those by the structured grid and another well-validated code. Basically, both of the
surface pressure distributions exhibit the similar patterns, however some differences were found in the situations involving the separation at

the leading edge.
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