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Numerical Simulation of Turbulence

Kiyosi  HORIUTI

Institute of Industrial Science, University of Tokyo
7-22-1 Roppongi, Minato-ku Tokyo 106 Japan

The introduction of Spectral methods and their applications to the numerical
simulation of turbulent channel flow are reported. The computations are done in three
dimension and all the variables are represented by discrete Fourier expansions in
the downstream and spanwise directions, owing to the periodic boundary conditions
employed in these two directions, and the Pseudo- Spectral method is applied. No-slip
boundary condition is imposed on the walls and either second order central finite
difference method or Chebyshev polynomial expansions are used in the normal
direction. The employed grid points range from 64x64x62 to 128x%256x129 and
computations are done by super computers such as HITAC S-810/20 or FACOM VP-100.
Solid State Disk (SSD) is indispensable in some of the computed cases, and the
experience in the use of SSD is also reported.
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A plot of the N-term partial sums of the Fourier sine series expansion of the function x/ m for
N =10, 20, 40. The function x/w is also plotted. Observe the Gibbs phenomenon near x = w. Also
observe that the rate of convergence of the Fourier series is like 1/N for x in the interior of the interval
0<x<m
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