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Large-Eddy Simulation on the Unsteady Aerodynamics of a wing in Ground Effect

O @iE#, JbKRBE, 060-8628 ALIR T ALK AL 13 4578 8 T H, E-mail: m_kanayama@eis.hokudai.ac.jp

W AR, ERET, 657-8501 #hF X S

T 1-1, E-mail: jun_ikeda@port.kobe-u.ac.jp

REEAT, dLKBE, 060-8628 FLIEHIALX AL 13 4576 8 T H, E-mail: oshima@eng.hokudai.ac.jp
PRk, #FKBE, 657-8501 A MK /S BT 1-1, E-mail: tsubo@tiger.kobe-u.ac.jp
Masatoshi Kanayama, Hokkaido Univ., Kita-13, Nishi-8, Kita-Ku, Sapporo 060-8628

Jun Ikeda, Kobe Univ., 1-1, Rokkodai-Cho, Nada-Ku, Kobe-Shi, Hyogo 657-8501

Nobuyuki Oshima, Hokkaido Univ., Kita-13, Nishi-8, Kita-Ku, Sapporo 060-8628

Makoto Tsubokura, Kobe Univ., 1-1, Rokkodai-Cho, Nada-Ku, Kobe-Shi, Hyogo 657-8501

In this study, Large-Eddy Simulation on a simplified airfoil in ground effect is conducted to clarify the feature of
turbulent transition and separation at Raynolds number 1,300,000. Unsteady aerodynamics affected by variation of
wing heights is investigated. The numerical results are validated by a comparison with a wind tunnel measurement.
The characteristics of the numerical results agree with that of the experimental results in terms of mean pressure
coefficient on wing lower surface. Visualizing the flow fields around wing of the numerical results, transition structures
are observed and the tendency of the turbulent separation point displacements of each wing height is recognized.
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Sideview overview
Fig. 1 Airfoil shape.

resolution yt+

Leading edge 0.15 mm =12
‘Wing upper / lower surface 1.0 mm <1
Trailing edge 0.5 mm <1

Table. 1 Mesh resolutions around the airfoil.
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Fig. 2 Wind tunnel equipment.
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Fig. 3 Pressure hole position.
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Fig. 4 Isosurface of the second invariant of velocity gradient tensors
colored by streamwise velocity - oblique bottom view.
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Fig. 6 Mean pressure coefficient along airfoil (Experiment).
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Fig. 5 Isosurface of the second invariant of velocity gradient tensors
colored by streamwise velocity - bottom view.
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Fig. 7 Mean pressure coefficient along airfoil (LES).
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