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NUMERICAL STUDY OF EQUILIBRIUM GAS

EFFECTS ON AERODYNAMIC CHARACTERISTICS OF WAVERIDERS

Zeng Weigang, Li Weidong, Wang Famin

('Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The equilibrium gas effects on aerodynamic characteristics of waveriders flying

at high mach number at high altitudes have been studied by numerical method. The results

indicate that the shock wave of waverider is so weak that it can’t compress the air mightily to

induce remarkable chemical reactions. The equilibrium gas effects on aerodynamic

characteristics of waveriders are due to the decreasing of induced pressure of boundary layer,

which caused by the chemical reaction in the boundary layer. Under the design condition, the

equilibrium gas effects will increase the lift to drag ratio and pitching moment of waveriders

slightly, and it also will move the pressure center to a rearward position. Under off-design

condition , the equilibrium gas effects on the lift to drag ratio and pitching moment of
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waveriders, which is different from the equilibrium gas effcts on reentry vehicle aerodynamic
characteristics, are negligible in comparison with the that of angle of attack, but the effects on
pressure center of equilibrium gas can’t be negligible when comparing with that of angle of

attack. The results are valuable for the design of waverider-based gliders.

Key words: equilibrium gas; waverider; lift to drag ratio; pitching moment; pressure
center; reentry vehicle



