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INTERACTING SHEAR FLOWS (ISF) AND BOUNDARY
LAYER FLOWS AND APPLICATION OF ISF THEORY
TO COMPUTATIONAL FLUID DYNAMICS

GAO Zhif

LHD, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China

Abstract Interacting shear flow (ISF) theory and the near surface complex ISF theory proposed by the
author and their inferences and applications are discussed in this paper. ISF is a kind of basic flows, that exists
universally in the motion of low viscous fluid, such as the stagnation point flows, viscous-inviscid interacting
flows near wall surface: For a special case where the viscous-inviscid interaction can be neglected, the ISF’s
viscous part is just the well-known boundary layer flow. The ISF theory reveals the optimal coordinate system
and the optimal mesh generation for computations of high Reynolds number flows over bodies. The wall-surface
compatibility (SC) criteria deduced by combining the near wall ISF theory and the equations of fluid motion
and the velocity no-slip conditions at the wall surface provide a theoretical basis to evaluate creditability of
CFD simulations and to best adjust the near wall grids with scheme and boundary treatment and to evaluate,

improve and develop turbulence models.

Keywords interacting shear flows, boundary layer flows, creditability of CFD simulations, interacting shear

flow theory, wall-surface compatibility criteria
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