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Hierarchical turbulence structures observed in DNS of a turbulent channel flow at Re=1028

Hiroyuki ABE*, Yuichi MATSUOQO" and Hiroshi KAWAMURA®

Abstract :
The structures of streamwise velocity fluctuations in a turbulent channel flow at a relatively high Reynolds
number are studied by conducting direct numerical simulation. The Reynolds number is set to be 1020 based on
the friction velocity and the channel half width. It is shown that large-scale structures of the streamwise velocity
fluctuations appear hierarchically in the intermediate and outer regions. Indeed, the large-scale structures in the
intermediate region appear noticeably at the present Reynolds number, which can hardly be recognized at low

Reynolds numbers.
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Fig. 1 Contour of instantaneous u’ in the y-z plane
at Re;=1020: (a) whole view; (b) enlarged view.

Fig. 2 Contour of spanwise pre—multiglied spectra
of u’ at Re,=1020 normalized by u,”, which are
obtained from one instantaneous realization.
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Fig. 3 Spanwise pre-multiplied spectra at Re.=1020.

Fig. 4 Iso-surfaces of instantaneous u’ normalized by
their own rms value at each y* for Re,~1020: (a)
y/6=0~0.2; (b) y/6=0.2~1.0. Light-gray, u’/u’ s>
1.5; dark-gray, u’/u’s<-1.5. The boxes visualized
here are 12.86X8X6.4 8 in x, y and z directions,
respectively. The direction of the flow is from
top-left to bottom-right.
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