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Direct numerical simulation of turbulent Ekman boundary layer
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The direct numerical simulations (DNSs) of the turbulent Ekman boundary layer over a smooth surface are performed. The

Reynolds number are set to be Rey = 400, 510, 600 and 775 where Rey based on the Geostrophic wind velocity G, kinematic
viscousity v and Ekman depth D = /2v/f. The large computational box and the long averaging time are employed in order to
capture the turbulence structure. A unique turbulence structure is found in the region where the mean velocity reaches its maximum,

while the well-known streak structures are discussed using the obtained instantaneous flow field and the two-point correlations.
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Fig.1 Configuration.
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Tablel Computational conditions.
Rej 400 510 600 775
Re 8000 13000 18000 30000
Ro 10.0
L. xLyxL, 9236, x 1546, x 9.236, 6.526. x 1.636, x 6.526, 5.085, x 1.690, x 5.086, 6.786, x 1.788, x 6.784
LIxLixLt 3120 x 520 x 3120 3190 x 798 x 3190 3190 x 1060 x 3190 6390 x 1680 x 6390
N, x Ny x N, 512 x 96 x 512 512 x 160 x 512 512 x 160 x 512 1024 x 256 x 1024
Azt Azt 6.09 6.23 6.23 6.24
Ayt 0.148 — 14.5 0.177 — 12.5 0.150 — 18.5 0.147 — 18.3
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Fig.2 Mean velocity profile.
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Fig.3 Contours of two-point correlation in  — 2

plane for Rey = 600.
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