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Abstract

It is necessary for the numerical simulation of 3-dimensional incompressible isotropic decaying turbulence to construct
3-dimensional initial velocity field which resembles the fully developed turbulence. Although the previous velocity field
generation method proposed by Rogallo(1981) satisfies continuity equation and 3-dimensional energy spectrum, it has limitation,
as indicated in his paper, that it does not produce the higher velocity moments(e. g. velocity derivative skewness) characteristic
of real turbulence. In this study, a new velocity field generation method which is able to control velocity derivative skewness of
initial velocity field is proposed. Brief descriptions of the new method and a few parameters which is used to control velocity
derivative skewness are given. A large eddy simulation(LES) of isotropic decaying turbulence using dynamic subgrid-scale model
is carried out to evaluate the performance of the initial velocity field generated by the new method. It was shown that the
resolved turbulent kinetic energy decay curve and the resolved enstrophy decay curve from the initial field of new method were
more realistic than those from the initial field of Rogallo's method. It was found that the dynamic model coefficient from the
former was initially half the stationary value and experienced relatively short transition period, though that from the latter was
initially zero and experienced relatively longer transition period.
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