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Abstract

Direct numerical sumulation (DNS) of incompressible homogeneous isotropic turbulence is con-
ducted by the use of the Numerical Wind Tunnel (NWT), a parallel computer introduced to NAL last
year. The DNS with 512® mesh points in space can be calculated by the N¥T with 128 processor ele-
ments. The fully developed turbulent fields, velocity and temperature, are obtained by the DNS which
used the Fourier spectral method for the calculation of the Navier-Stokes equation and the diffusion
equation. The energy spectrum obtained takes the k™*/* power law in the inertial subrange. The prob-
ability distribution function has the Gaussian distribution for the velocity, but exponential func-
tions for the various velocity derivatives. The intense vorticity concentrates into short tube-like

regions in space, but the temperature gradient into sheet-like regions.
Keywords : DNS, isotropic turbulence, parallel computer, spectral method.
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