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Abstract

The research of turbulent flow is of considerable theoretical and engineering significance,
Spectral method bas the advantages of quick convergence, better efficiency, high resolution
in boundary layers and high accuracy. The boundary conditions can be treated comveniently
in the spectral method, With the improvement of numerical methods and the development of
computer system, the spectral method is more and more important in the numerical simulation
of turbulent flow,

A spectral method for numerical computation of 3-D incompressible Navier-Stokes equation
both in a plane channel and between two concentric cylinders is presented. In the plane
channel flow Fourier expansions in the coordinates parallel tothe wall with x instream wise

directionand z in spanwise direction,and expansions in Chebyshev polynomicals in the normal



coordinate (y) are used. Similar to the plane channel case, in the flow between concentric
cylinders Fourier expansions in 0 and z directions and expansions in Chebyshev polynomicals
in the normal coordinate (r) are used. For solving N—S equation, the viscous terms are
treated implicitly by Crank-Nicholson scheme, the nounlinear term (?: Vx;;) are approxi-
mated with Adams-Bashforth schemne, Boundary and comtinuous conditions are satisfied
exactly, apart from round-off errors.

As from the results of the numerical simulation of the plane channel flow and flow between
two concentric cylinders we can make sure that the spectral methods are effective for
numerical simylation of Navier-Stokes equations. The numerical results are in good
agreement with available numerical and theoretical results,

Key words. Navier-Stokes equation, spectral method, numerical calculation,turbuleat.



