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VISCOUS-INVISCID INTERACTION FLOW. THEORY

Gao Zhi

(Institute of Mechanics, Academa Sinica)

Abstract A theory of viscous-inviscid interaction . flow for inqompressible,
laminar, two-dimensional case is presented in this paf;ex)". Main points of this theory
are as follows. 1) the interaction flow can be divided into three layers in the
normal direction perpendicular to the main streamwise direction. The three layers are
viscous layer, interaction layer and inviscid layer, respectively. A ¢oncept of interaction
layer where the momentum transferring in the normal direction plays a leading role
is introduced. 2) With the use of the laws of mass, the matching relation between
three layers and an interaction model which is introduced in this paper, the length
scales in the coordinate directions of the three layers' and the orders of magnitude
of various terms in the Navier-Stokes equations are expressed as the functions of a

single real parameter m which is less than 1 3) The basic equations governing
. 2

the flow in each of the three layers as well as the flow in the whole field are
deduced. The basic equations governing the whole-field flow is the simplified Navier-
Stokes equations. The theory is applicable to the viscous-inviscid interaction flow
without separation and also to the separation-reverse flow reattachment flow region.

For the special cases of m == 0 and%, the theory is reduced to the classical boundary

layer theory™ and the triple-deck theory of self-induced separation™*, respectively.
The theory can be extended to compressible, three-dimensional flows. Itcan also be
extended to the turbulent flows. ’

Key words fluid mechanics, viscous flow, separation, viscousinviscid interaction .
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