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Effects of centrifugal force and glide distance on the flight performance of HCV

FAN Jing
(Laboratory for High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100090)
(Hypersonic Research Center, Chinese Academy of Sciences, Beijing100090)
Abstract Hypersonic cruise vehicles (HCV) are a competitive focus of international aerospace technologies in
the 21* century. The flight performance of HCV can be measured by a ratio of the initial boost mass to the
generalized payload, and it was optimally analyzed to give the best cruise speed in Ref. [1]. The present study
has further considered effects of the centrifugal force and glide distance on the flight performance and best
cruise speed of HCV. Under certain flight distance, the first important factor to influence the flight performance
of HCV is the cruise speed, the second important is the lift-to-drag ratio, and the third important is the specific
impulse of cruise engine. As the flight distance increases, the flight performance of rocket-based HCV is greatly
improved because of the centrifugal force and glide distance taken into account, and it is significantly superior
to a classical minimum-energy trajectory from short-middle- to long-range. A hypersonic air-breathing ramjet,
though its specific impulse much higher than that of a rocket engine, is not so good as the latter in terms of the



cruise speed range and lift-to-drag ratio. A comprehensive conclusion is that rocket-based HCV are currently a
very competitive choice.

Key words HCV, flight performance, optimum cruise speed, centrifugal force, glide distance



