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DNS of Incompressive Turbulent Channel Flow
by Finite Difference Method
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Direct numerical simulations(DNS) of turbulence are now increasingly performed. The present study
descibes some numerical tests on the accuracy of the DNS of the turbulent channel flow with upwind-biased

schemes and proposes a new scheme consistent with the analytical difference opperation,with which a good
turbulent energy budget has been obtained cven with a level of the second-order central scheme.
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TABLE 1 DNS of Turbulent Channel Flow by FDM Flow
z
Convective terms
Re, -
Viscous terms
: FIG. 1 Calculation Domain
Raill 180 -5th upwind
aill] 6th central
5th upwind . -
Satake[3] | 100 TABLE 3 Calculation Condition
4th central
2nd central Grid Staggered Grid
Satake[5) | 150 2nd central Coupling Algorithm | Fractional Step Method
150 5th upwind Time Advancement | Adams-Bashforth Method
4th central Periodic (z , z direction)

Boundary Conditions Non-Slip (y direction)

Reynolds Number Re, = u,6/v =180
Initial Condition DNS Data-base

TABLE 2 DNS of Turbulent Channel Flow by FDM (by Author’s group!2)14](6]!7])

Case Convective terms Grid num. Comp. vol. Spatial resolution
Viscous terms (z x yx2) (z xyx2) Azt [ Ayt TAZ

casel | ord upwinde=10) | o0 oo 108 | 12.85x 26 x6.46 | 18 |08~115] 9
2nd central

case2 |ord upwind(@=0.) | 4o 40 90 | 645x26x326 | 36 |14~189] 18
2nd central

case3 |ord upwinde=01) | 1,0 6o 198 | 12.85x 26 x 6.46 | 18 |08~115] 9
2nd central

cased | Srd upwinde=o1) | 00 6o 108 | 646x26x326 | 9 |08~115] 45
2nd central

case§ | Ath centrala=00) | 100 6oy 198 | 645x26x326 | 9 |08~115] 45
2nd central

case |- 2nd centraliconsisteny) | 1o 6o 198 | 646x26x326 | 9 |08~115] 45
2nd central
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FIG. 11 Budget of the Turbulent Kinetic Energy(Case6)
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