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Statistical theory of inhomogeneous turbulence under
the cross-independence closure hypothesis
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ABSTRACT

Inhomogeneous turbulence is studied statistically using the cross-independence closure hypo-
thesis for the equations of multi-point velocity distributions, First, the turbulent velocity field
is decomposed into the mean flow and turbulent fluctuation around the mean. The equations
for the mean velocity and the distributions of turbulent velocity are derived. These equations
are closed by applying the cross-independence closure hypothesis which has been successfully
used for homogeneous turbulence (Tatsumi & Yoshimura, 2004, 2006). The closed equations
are obtained for the mean velocity and the one- and two-point velocity distributions. At large
Reynolds numbers, these equation are shown to give the inertial normal velocity distributions
in the outer range and the non-normal velocity distributions in the local range respectively.
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normal velocity distribution, Local non-normal velocity distribution
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