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Table 1 : DNSs of turbulent channel flow

Authors Re, Mesh Domain (L, xL,xL )
Kim, Moin, Moser (1987) [2] 180 |192x129%160| 4 7z6%x 26% 2 nd
180 [128%x129x128| 4 mox 20% 1.3 70
Moser, Kim, Mansour (1999) [3] 305 |256%193x192| 276%x 26% 7n6
590 |384x257%x384| 27m0% 20% 7w
180 [256%x128%x256| 4 76x 20% 278
Abe, Kawamura, Matsuo (2001) [4] 305 | 256x192x256| 2 76% 28X 70
640 | 512%256%x256| 27m0% 20% 20

110 | 48x65x48

576 26%x 270

150 [ 64x97x64

257m0% 26%x 76

Iwamoto, Suzuki, Kasagi (2002) [6] 300 [ 128x193x128

25716% 26X 6

400 | 192x257x192

257m0% 26%x 76

650 [ 288x257x384

25710%x 26%x 76

100 [128x129%x128

475X 20% 270

180 [ 192x193%x160

47r6%x 20% 270

. : : (2001) [7]
400 | 256x385%192 270X 20% 70
800 |512x769%384 27mO%X 20X 10
Kim [2] DNS u,
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Table 2 : DNSs in large computational domain

Authors Re. Mesh Domain (L, xL,xL )

180 | 768x97x512 | 12 7ox 26% 4 o
550 |1536x257x1536| 8 7dox 20% 4 7o

del Almo, Jimenez (2001) [8]

180 | 256x128x256 | 4 75% 25% 2 76
Abe, Kawamura (2002) [9] 395 | 512x192x512 | 475% 25% 2710
590 | 1024x256x1024| 4 z5x 25% 2 7o
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Fig. 1: Development of DNS on turbulent channel flow
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Fig. 2. Instantaneous view of vortex region (Second invariant of velocity gradient
tensor); (a) Re =180, (b) Re=640.
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Fig. 3: Average streamwise velocity and its dependence upon the Reynolds number.
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Fig. 4: Velocity fluctuation components and their dependence upon the Reynolds



Web 11 2 2003 5

-0.60 -0.30 0.00 0.30 0.50
Fig. 5: Instantaneous view of streamwise wall shear stress fluctuation (Re,=640).
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Fig. 6: Power spectra of streamwise (r;) and spanwise (zz) wall shear stress
fluctuations; (a) Streamwise spectra, Experiment o , Wietrzak-Lueptow [10] Re=89% |,
Nepomuceno-Lueptow [11] Re=751 ; (b) Spanwise spectra.
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Fig. 7: Pre-multiplied spectra of spanwise velocity fluctuation; (a) Re,=180, (b) Re,=640.
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Fig. 8: Visualization of large-scale motion existing in central region of turbulent
Poiseuille flow (Re,=640).
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Fig. 9: Two-point correlation in streamwise direction of turbulent Couette flow;
Comparison of calculations with two different domain lengths.
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Fig. 10: Visualization of large-scale motion existing in central region of turbulent Couette

flow; Comparison of calculations with two different domain lengths.
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