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REMARKS ON HIGH REYNOLDS NUMBER FLOWS IN FINITE DOMAINS ‘'

by R-P. FEYNMAN and P.A. LAGERSTROM,
Professor of Aeronautics. California
Institute of Technology, Pasadena, California, U.S.A.

Consider two-dimensional, stationary viscous incompressible flow in a
finite domain [ on whose boundary B the normal velocity component is -
ro and the tangential flow component is prescribed to be uw(s) , (s =di :
tance along B). As pointed out by Prandtl in 1g0s the limiting flow as
(Reynolds number) tends to infinity has constant vorticity w, (actua.lly_
several vortices may occur, each one with different vorticity). Consider
the case of only onme vortex. The Euler equations for the limiting flow t;
reduce to Poisson's equation VZ\p o the solution of which is pro-
portional to 2 At B this solution gives a tangential velocity :
u (s) = w, f(s) . Here f(s) depends on the geometry of the domain only
and may be considered known. For very large values of Re the vorticity
then essentially constant except in a thin boundary layer near B where
velocity changes rapidly from uw(S) to ue(s)e One may now determine @
from the requirement that such a boundary layer (periodic im s) be possi-.
ble. For a circle of radius [ simple momentum considerations then lead
the formula (Lw°/2)2 = Uwz . (bar denotes average over B). Explicit fo
las are difficult to find for general domains: If |u - u | <<u  an aps
roximate formula for w, is a)oz f3 = uw2 f . The above equations are
ecessary but not sufficient conditions for existence of a boundary layer
s described. Non-existence of such a boundary layer indicates that the
imiting flow consists of several vortices.
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_'oxina.te formula for W, is a)oz f3 = uw2 f . The above equations are
ecessary but not sufficient conditions for existence of a boundary layer

s described. Non-existence of sucha boundary layer indicates that the
imiting flow consists of several vortices.
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