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Fig.7 Oscillating airfoil
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An approach of inverse problem for unsteady aerodynamic design of
2-D oscillating airfoil based on Euler equations

YAO Zheng' , YANG Ai-ling', LIU Gao-lian’
(1. University of Shanghai for Science and Technology , Shanghai 200093, China ;2. Shanghai University, Shanghai 200072, China)

Abstract: A mathematical model for the inverse problem of unsteady aerodynamic design of 2-D oscillating airfoil
based on Euler equations is proposed. The physical solution domain is transferred into a normalized domain in the image co-
ordinates system through a series of transformation, so that the difficulties caused by the unknown geometry of airfoil can be
avoided. The Euler equations are transformed into the image space, which, combined with the boundary conditions of the

inverse unsteady problem, can be solved using the various FEM schemes now available.

Key words: inverse problem; unsteady flow; Euler equations; oscillating airfoil
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nozzle is studied by using V.N Uskov’s methed,i. e. differential dynamics compatibility condition, in which the calculat-
ing method of some parameters distribution behind shock wave along SW is given. By using this method, some results ob-
tained are similar to the results of experiments. Meanwhile the positions of Mach disc are calculated for over-expansion jet.
K triple configurations of stationary shocks are formed, the distributions of parameters relating to this structure are calculated
and showed in the figuration. This method is able to be used to guide the parameters design for some gas dynamic equip-
ments.

Key words: shock wave; conical Laval nozzle; parameter control



