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Resumo

The present work has been motivated by the study of incompres-
sible flows at low Reynolds numbers. In the limit, as the Reynolds
number approaches to zero, the dynamics of the system is mode-
led by the steady Stokes equations. An adaptive version of Uzawa
Method using the Biconjugate gradient stabilized method and some
matrices representation are proposed to solve those equations with
Dirichlet boundary conditions on locally refined grids [1]- [2]. Adap-
tive mesh refinements increase locally the resolution of the method
to improve accuracy at low computational cost and the matrices
allow us to use preconditioners [4].

A finite difference approach is used for the discretization of the
fluid velocity in a staggered fashion and Uzawa Method is employed
to handle the pressure-velocity coupling in primitive variables [3]. To
solve the resulting set of algebraic equations, the matrix representing
the discretization on the adaptive grid is built and the related linear
system solved by PETSc (Portable, Extensible Toolkit for Scientific
Computation, www.mcs.anl.gov/petsc) library.

We are interesting in give the numerical results to impose pro-
blems and test several methods with suitable preconditioners to
solve some linear systems.
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