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Abstract

In order to bridge the gap between a fully—developed turbulence and a simple nonlinear dy-
namic system with a few degrees of freedom studied in the theory of chaos and strange attractors, a
low~order dynamic system with a dimension of 20 is proposed to simulate the following basic fea-
tures of fully—developed turbulence: dynamically exhibiting the deterministic chaos and statistically
demonstrating the Kolmogorov phenomenology ( energy cascade, —5/ 3 law, and so on) . A
fully—developed turbulence is a complicated “large system” with a dimension of more than 10'°,
AS it is meaningless and impossible to make detailed description of the geometric structure and dy-
namic behavior of its strange attractor, its statistical study is necessary. The central problem of the
«Statistical theory of turbulence is the closure problem due to the nonlinearity of the Navier—Stokes
equation. The nonequilibrium statistical mechanics has been applied to solve the closure problem

and to study the statistical properties of isotropic turbulence.



