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Wall-modeled large-eddy simulation of transonic airfoil buffet at
high Reynolds number1 YUMA FUKUSHIMA, SOSHI KAWAI, Department
of Aerospace Engineering, Tohoku University — In this study, we conduct the
wall-modeled large-eddy simulation (LES) of transonic buffet phenomena over the
OAT15A supercritical airfoil at high Reynolds number. The transonic airfoil buffet
involves shock-turbulent boundary layer interactions and shock vibration associated
with the flow separation downstream of the shock wave. The wall-modeled LES
developed by Kawai and Larsson PoF (2012) is tuned on the K supercomputer for
high-fidelity simulation. We first show the capability of the present wall-modeled
LES on the transonic airfoil buffet phenomena and then investigate the detailed flow
physics of unsteadiness of shock waves and separated boundary layer interaction
phenomena. We also focus on the sustaining mechanism of the buffet phenomena,
including the source of the pressure waves propagated from the trailing edge and
the interactions between the shock wave and the generated sound waves.

1This work was supported in part by MEXT as a social and scientific priority issue
to be tackled by using post-K computer. Computer resources of the K computer
was provided by the RIKEN Advanced Institute for Computational Science (Project
ID: hp150254).

Yuma Fukushima
Department of Aerospace Engineering, Tohoku University

Date submitted: 01 Aug 2016 Electronic form version 1.4


