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A DNS study of Reynolds-number dependence
on pressure fluctuations in a turbulent channel flow
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ABSTRACT
Direct numerical simulation of a turbulent channel flow has been carried out at four Reynolds
numbers, 180, 395, 640 and 1020, based on the friction velocity and the channel half width in order to
investigate the Reynolds-number dependence on the pressure fluctuations. In the present study, root-
mean square values and power spectra of the pressure fluctuations are presented and their Reynolds-

number effects are discussed.
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Fig. 1 Root-mean-square values of the pressure
fluctuations. —--—--- , Moser et al. 0 gt Re=590.
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Fig. 2 Root-mean-square values of the pressure
derivatives normalized by Tu./v.
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Fig. 4 One-dimensional wavenumber power spectra
of the wall pressure fluctuations for Re.=180, 395,
640 and 1020 with inner scaling: (a) streamwise; (b)
spanwise. —--—-- , Tsuji et al. 1" at Re,~1092.
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Fig. 5 One-dimensional streamwise wavenumber
power spectra of the wall pressure fluctuations for
Re. = 180, 395,640 and 1020 normalized by 1,°0 at
k.0 < 50.
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Fig. 6 Streamwise wavenumber power spectra of the
pressure fluctuations for Re;=1020 normalized by
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Fig. 7 Frequency spectrum of the wall pressure
fluctuations normalized by u /1.2 at Re~1020 as
compared with the experimental data'>'9.
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