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A DIMENSIONAL REDUCTION' METHOD FOR
INCOMPRESSIBLE FLUID DYNAMICS
vV .THREE DIMENSIONAL NAVIER-STOKES

- EQUATIONS

Yu Xin
(Institute of Mechanics, chinese Academy of Sciences,Beijing)

Abstract

This paper is the 4th in a series of papers in which we propose a new finite
element method for _incompressible fluid dynamics—a dimensional reduction
method. The divergence free space V" is used as both the velocity solution
space and the test function space in the momentum equation, Thus the pressure
term disappear, the velocity vector can be solved(before the pressure).

This paper presents a simple basis of V* for a kind of first order (finite
element schemes solving three dimensional Navier—S3iokes equations, It differs
from the two dimensional problem on that the directly diven‘basis” B’ is linea-
rly dependent, Therefore we must remove some functions from B* so that it
becomes linearly independeni.All the removed functions form a “tree’ in a

sense;



