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Simultaneous design-and-trajectory optimization of a hypersonic business jet with the local aerodynamic approximation
Naoto Morita, Takeshi Tsuchiya (The University of Tokyo) and Taguchi Hideyuki (JAXA)
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Abstract
There are some difficulties to include aerodynamic influences when design parameters are changed in the NLP
of trajectory optimization. In this article, we propose a new method of aerodynamic approximation for simultaneous
design and trajectory optimizations. This method, “Local Aerodynamic Approximations” shows less error for the lift
coefficient around a base configuration of the plane than interpolation with the RBF Network. When this method was
attached to the design of hyper sonic business jets, we could successfully obtain a solution which was be able to cruise

6417km long with the take-off weight of 75.3tons.
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