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Fine-Scale and Large-Scale Structures in Turbulent Wall Shear Flows

O Bk
SR
=W

e, W KRBT, T152-8580 BALHSHHRXAM L 2-12-1, ytominaga@navier mes titech ac jp
&, WIT KR, T152-8580 HEERH BX KR 2-12-1, mtanahas@mes titech.ac jp
B, T ARE, T152-8580 HELHLE BX KM 2-12-1, tmiyauch@mes titech ac jp

Yasuhiro TOMINAGA, Mamoru TANAHASHI and Toshio MIYAUCHI
Dept. of Mechanical and Aerospace Engineering, Tokyo Institute of Technology,

2-12-1 Ookayama, Meguro-ku, Tokyo, 152-8550, Japan

To investigate fine-scale and large-scale structures of turbulent wall shear flows, direct numerical simulation of

turbulent channel flow has been conducted for Re, = 1270. The central axes of coherent fine scale eddies (CFSEs) are
identified, and spatial distributions of the axes of the CFSEs and characteristics of the flow field are visualized by
using a new method. The low-speed regions in the logarithmic law region are composed of many CFSEs or the cluster
of the CFSEs with relatively strong swirling motions. The scale growth of clusters of CFSEs with a distance from the
wall is deeply related with the scale growth of the low-speed regions in the logarithmic law region. The cluster of the
CFSEs is closely related to the production of the Reynolds stress and the dissipation rate of the kinetic energy in the

logarithmic regions.
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Fig. 1 Spatial distribution of the axis of CFSE with the streamwise
velocity fluctuation.
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Fig.2 Conditional probability density functions of #,” on the axes of the
CFSEs. a: Q'<Q’(y") andb: Q' 20 (y*)
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