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RESEARCH ON UNSTEADY AERODYNAMIC MODEL USING LOCAL PISTON
THEORY BASED ON VISCOUS CORRECTION

HAN Hangiao, ZHANG Chen-an, WANG Famin

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract This paper presents a local piston theory based on viscous correction for calculating hypersonic
unsteady aerodynamic loads at high altitude. Computations by this method are performed for a number of
unsteady flows. The results are compared with those by local piston theory based on steady Euler equations and
fully unsteady N-S calculations. This method is well applied to low Reynolds number conditions which have
strong viscous effects. Compared to the fully unsteady N-S method, the local piston theory method based on

viscous correction is very efficient.

Key words  viscous correction, local piston theory, hypersonic, unsteady aerodynamics
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