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Development of Statitical Theory of Turbulent Boundary Layer
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Turbulent boundary layer (TBL) near solid boundary is common in science and
technology. In TBL, the flow field changes rapidly in space, and the TBL strongly affects the whole
flow field. In this study, we clarified quantitatively the position- and direction- dependence of
representative length-scales characterizing the TBL, on the basis of the data of large-scale direct
$gggrical simulation (DNS) of turbulent flow between two parallel planes (turbulent channel flow:

By generalizing the idea of linear response theory well known in the statistical mechanics of
systems at or near thermal equilibrium state to TBL, we derived a theory for one-point statistics in

the TBL, and confirmed that the theory is in good agreement with the data of high resolution DNS of
TCF.
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