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Unsteady Numerical Simulation of Orbit-Control Jet

Interaction by Coupling Aerodynamics and Flight Dynamics

Abstract :

XIE Xinhui, LIU Yuwei, LIU Yaofeng

(China Academy of Aerospace Aerodynamics. Beijing 100074, China)

Aiming at the influence of motion conditions on the aerodynamic disturbance of reaction

control jet control, an unsteady aerodynamic and motion integration method is established based
on the Reynolds-averaged N-S equation. Numerical simulation of a cone-cylinder-flare model con-
trolled by the direct force of the lateral jet reaction is numerically simulated. The characteristics of
disturbance flow field structure, force and moment, and aircraft state are discussed. The
calculated comparison results between the unsteady motion state and the steady state are ana-
lyzed. The effect of changes in inflow parameters (Mach number, angle of attack, etc. ) on aerody-
namic characteristics is analyzed. The research results show that the orbit-controlled jet has strong
unsteady characteristics when the aircraft moves, and the normal force amplification factor and dis-
turbing pitch moment calculated in steady state are higher than those calculated in unsteady motion
state.
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Fig. 2 Variation curves of lift coefficient
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