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Unsteady Flow Simulation Around 30P30N High-Lift Airfoil
with Immersed Boundary Method on Hierarchical Cartesian Grid

SUGAYA Keisuke, IMAMURA Taro (The University of Tokyo)

ABSTRACT

In this study, the unsteady flow simulation around the 30P30N high-lift airfoil is conducted to investigate the noise
prediction capability of the hierarchical Cartesian-grid-based flow solver. To calculate the turbulent boundary layer,
the Immersed Boundary method and the wall function are used. The computational grid is refined around the slat and
the slat trailing edge to predict the noise from the slat accurately. The number of grid cells is over 100 million. The
time-averaged surface pressure coefficient distributions on the airfoil surface agree with the experimental data
quantitatively and qualitatively. The Power Spectral Density of the wall pressure obtained by this simulation agrees
with the experimental data. Furthermore, the effect of the angle of attack on the slat noise is simulated well.
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