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The Finite Element Operator Splitting Method

for the Incompressible Navier-Stokes Equations

LIU Qing, SHANG Yue-qiang

School of Mathematics and Statistic , Southwest University , Chongqging 400715, China

Abstract: Under the regularity assumptions on the continuous solution, we provide a finite element opera-
tor splitting method for the simulation of unsteady incompressible Navier-Stokes equations, which is based

on the subgrid model. It is a two-step scheme in which the nonlinearity and incompressibility are split into

1
different steps. First, a linear Burger's system is solved, and the solution of the finite element u, " "7 is ob-
tained. Then a Stokes problem is solved, and its solution u} ' is obtained. We derive the error bound of
the approximate velocity which is first-order in time. Numerical experiments have verified the correctness
of the theoretical analysis.

Key words: incompressible flow; Navier-Stokes equation; finite element; operator splitting method; error

analysis
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