NON-MATCHING MORTAR DISCRETIZATION ANALYSIS FOR THE COUPLING STOKES-DARCY EQUATIONS^∗

JUAN GALVIS^† AND MARCUS SARKIS^{†‡}

Abstract. We consider the coupling across an interface of fluid and porous media flows with Beavers-Joseph- Saffman transmission conditions. Under an adequate choice of Lagrange multipliers on the interface we analyze inf-sup conditions and optimal a priori error estimates associated with the continuous and discrete formulations of this Stokes-Darcy system. We allow the meshes of the two regions to be non-matching across the interface. Using mortar finite element analysis and appropriate scaled norms we show that the constants that appear on the a priori error bounds do not depend on the viscosity, permeability and ratio of mesh parameters. Numerical experiments are presented.

Key words. inf-sup condition, error estimates, mortar finite elements, multiphysics, porous media flow, incompressible fluid flow, Lagrange multipliers, saddle point problems, non-matching grids, discontinuous coefficients

AMS subject classifications. 65N30, 65N15, 65N12, 35Q30, 35Q35, 76D033, 76D07

∗Received May 31, 2006. Accepted for publication June 20, 2007. Recommended by S. Brenner. †Instituto Nacional de Matemática Pura e Aplicada, Estrada Dona Castorina 110, CEP 22460-320, Rio de Janeiro, Brazil ({jugal,msarkis}@impa.br).

‡Department of Mathematical Sciences, Worcester Polytechnic Institute, Worcester, MA 01609, USA (msarkis@wpi.edu).