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Fundamental Study on Direct Numerical Simulation Using Upwind Difference Scheme
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A few basic studies on Direct Numerical Simulation (DNS) using upwind difference scheme and regular

mesh have been executed to investigate its applicability to complex boundary and high Reynolds

number flows. In this paper, one-dimensional linear advection equation was calculated by use of the

upwind scheme in combination with the time marching schemes. The result showed that Sth-order

accurate upwind scheme for convective term and 3rd-order Adams-Bashforth method for time step gave

the superior accuracy and stability in the combinations selected. Moreover, fully developed turbulent

flows between parallel plates were analyzed to clarify the influence of different difference schemes for

convective term on computational accuracy. Comparison with the spectral method proved that the high-

order upwind DNS is sufficiently accurate with respect to turbulence statistics.
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