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PROGRESS IN AERODYNAMICS OF COMBINATION
CONTROL FOR VEHICLES AT HIGH SPEED"

LI Suxunf

China Academy of Aerospace Aerodynamics, P.O.Box 7201, Beijing China, 100074

Abstract A brief review on aerodynamic combination control for aerospace vehicles flight through atmosphere
is presented in this paper. The combination control, an important and reasonable solution for flight control and
including jet thrust and aerodynamic force and momentum by fins, have been successfully applied to aerospace
vehicles. The most complex problems are induced by interaction between jet thrust and fin’s force, where new
complex flowfields are formed due to the jet flow impacting on the upstream incoming flow. In this paper, the
formation of complex flows and the flowfield structures are presented, and the effects of interactive flowfield on
aerodynamic performances are predicted to facilitate vehicle control system.

Related research works have been conducted in three aspects: theoretical modeling and numerical simu-
lations, ground experimental simulations and flight test. In order to study similarity parameters and analyze
their applicability to ground experimental results, it is necessary to build similar relations between the ground
experiment and the flight condition. However, there are still many challenges involving some difficult unsolved
problems in aerodynamics, and thus relevant requirements for overcoming these difficulties are enumerated at

the end of this paper.
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