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Table 1 Time averaged @ for different Reynolds numbers

Reynolds numbers 6000 7000 8000 9000 10000 12000 15000
present results —2.625 —-2.874 —3.118 —3.345 —3.557 —3.979 —4.646
Ref.[8] results —2.62 —2.87 —-3.12 —3.35 -3.56 —_ —
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Fig.5 Reynolds and total shear stress profiles in two-dimensional turbulence at different Reynolds numbers
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Table 3 Weight of Reynolds shear stress in total Reynolds shear stress

3-D turbulent
flow (Rem = 2800)
y=-0.2 0.96% 8.7% 15.2% 214% 31.2% 43.2% 92.81%

y = —0.5 14.8% 29.3% 34.2% 39.0% 454% 53.1% 93.80%

Reynolds numbers 6000 8000 9000 10000 12000 15000
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HIGH EFFICIENT METHOD FOR INCOMPRESSIBLE N-S
EQUATIONS AND ANALYSIS OF TWO-DIMENSIONAL
TURBULENT CHANNEL FLOW Y

Li Xinliang Ma Yanwen* Fu Dexun
(LNM, Institute of Mechanics, CAS, Beijing 100080, China)
* (LHD, Institute of Mechanics, CAS, Beijing 100080, China)

Abstract A new method is developed to solve incompressible Navier-Stokes equations. The
method includes 5th order upwind compact difference schemes on non-uniform meshes, high-order
time-splitting methods based on staggered grid with discrete pressure equation, and spectral meth-
ods. The upwind compact difference schemes on non-uniform grids have very high-crder accuracy
on interior grids as well as near-boundary grids. The dissipative nature of upwind scheme results
in a damping of the higher frequency content, as a result very little energy is alising back. Discrete
pressure equation based on staggered grids can avoid duficulties ¢f beundary conditions of pres-
sure. By using FF'T the equations of pressuare and viscous tern: can be decoupled, large computing
amount can be saved.

In the second part of tlis paper, fully developed two dimensional turbulent channel flow
(Reynolds number trom 6000 to 15000) is simulated and analysed. According to this paper, time
evolutions of averaged vorticity at lower wall goes from the laminar to the chaotic as Reynolds
number goes higher. The results are very close to the results of Ref.[8]. In addition, the flows of
Re = 12000 and 15000 are also simulated correctly, indicating that the numerical schemes in this
paper are better than those of Ref.[8]. The difference and similarity between two-dimensional and
three-dimensional turbulence are also showed in this paper, which shows the importance of the

span-wise disturbance to form the core area of turbulence.

Key words upwind compact schemes in non-uniform meshes, incompressible N-S equations,

two-dimensional turbulence, chaoties
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