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SIMPLIFIED NAVIER-STOKES EQUATIONS AND COMBINED
SOLUTION OF NON-VISCOUS AND BOUNDARY
LAYER EQUATIONS

Cae Zin

(Institute of Mechanics, Academia Sinica. Beijing)

Abstract

This paper presents a part of the technical report™ in which the author studied the
simplified Navier-Stokes equations and the combined solution of non-viscous and boun-
dary layer equations. From the full Navier-Stokes equations and an analysis of the
combined solution of non-viscous and boundary layer equations, simplified Navier-
Stokes equations were worked out. A perturbation analysis which differs slightly from
the match-perturbation-expansions of inner-outer layers developed by Van Dyke™
shows that the solution of the simplified Navier-Stokes equations in uniformly valid
with accuracy of O(Reo **) in the whole flow field, where Rew == pelal s Pw is the

Hoo
density of free stream, U, the x-component of velocity, Li the characteristic length, u,
the dynamic viscosity of free stream.



