NUMERICAL ANALYSIS OF A POROUS NATURAL CONVECTION
SYSTEM WITH VORTICITY AND VISCOUS DISSIPATION
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ABSTRACT. We propose and analyse a new formulation and pointwise divergence-free mixed
finite element methods for the numerical approximation of Darcy—Brinkman equations in
vorticity—velocity—pressure form, coupled with a transport equation for thermal energy with
viscous dissipative effects and mixed Navier-type boundary conditions. The solvability analysis
of the continuous and discrete problems hinges on Banach spaces needed to properly control
the advective and dissipative terms in the non-isothermal energy balance equation. Error es-
timates in appropriate norms are derived, and a few representative numerical examples are
provided.
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