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A Subgrid Stabilizing Postprocessed Mixed Finite
Element Method for the Navier-Stokes Equations

ZHANG Qi-hui, SHANG Yue-qgiang

School of Mathematics and Statistics, Southwest University , Chongging 400715, China

Abstract: In this paper, we mainly study three postprocessed mixed finite element methods for the incom-
pressible Navier-Stokes equations, which are based on a subgrid model. These methods consist of two
steps. The first step is to solve a subgrid stabilized nonlinear Navier-Stokes problem on a coarse grid to ob-
tain an approximate solution u at time T. The second step is to postprocess u; on a finer grid (or by
high-order finite elements), by solving a stabilized Stokes problem, a stabilized Newton-Type problem, or
a stabilized Ossen problem. The numerical results show that under the conditions of selecting appropriate
stabilizing parameters and grid sizes, the postprocessed finite element method can improve the precision of
the mixed finite-element solution, and the order of convergence is obviously improved by one unit com-
pared with the standard subgrid stabilized method. From the point of the computational time, in addition
to v=1, the stabilized Newton-type postprocessed method takes a relatively more time than the others,
while the stabilized Ossen-type postprocessed method takes the least time among the three methods. And
from the point of precision of the computed solutions, the Newton and Oseen-type postprocessed methods
are better than the Stokes-type postprocessed method.

Key words: Navier-Stokes equations; postprocessing; subgrid stabilization; finite element method
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