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Abstract

This study conducts the wall-modeled large-eddy simulation (WMLES) of transonic flows (M, =~ 0.8) around a
pitching airfoil NACA64A010) at a high Reynolds number (Re. ~ 1.2 x 107) to investigate the energy transfer mech-
anism from fluid into a pitching airfoil. The present WMLES successfully predicts the phase differences of unsteady
aerodynamic forces, which showed the effectiveness of the WMLES for predicting the transonic pitching airfoil phe-
nomena. Energy transfer analysis reveals the extent to which shock wave movement and separation contribute to

energy transfer to the pitching airfoil.
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