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ABSTRACT

Aluminium electrolysis is a multiphysics problem (heat and fluid flow, electromagnetism, chemistry,
. . .) which involves some multi-scale features (from meters to millimeters). A trade-off between
computational accuracy and efficiency can then be obtained using adaptive finite elements with
large aspect ratio.

The adaptive criteria is based on a so called error indicator justified in [1] for Laplace equation and
in [2] for Stokes equation. We construct an adapted mesh such that the error indicator is close to
a prescribed tolerance and may have large aspect ratio (up to 100).

Numerical results for Laplace and Stokes equations on flat domains will be first presented and
the effectivity index will be studied. An application to aluminium electrolysis for the non linear
Navier-Stokes equations with turbulent viscosity will then be discussed.
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