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Abstract

The aim of this work is to compare the behaviour of the use of different
flux reconstruction techniques when solving advection-diffusion problems with
nonlinear source terms in fully saturated porous media. High order schemes are
developed within the finite volume ADER framework (see for example [4]) to-
gether with a suitable spatial reconstruction method. For the sake of efficiency,
advective and diffusive part are decoupled, using a different reconstruction tech-
nique for each case.

The advective part is solved by means of WENO spatial reconstruction
(see for example [1]) together with different intercell numerical fluxes such as
GFORCE, FORCE, WAF with a limiter function [2] and Rusanov ones. On
the other hand, the diffusive part and the nonlinear source term are solved us-
ing conservative centred spatial reconstruction, with a sixth degree polynomial.
In order to get the intercell flux reconstruction for the diffusive part, a simple
arithmetic mean of right and left fluxes is used. Nevertheless, to solve the source
term is involved a Gaussian quadrature.

A comparison of the use of different numerical fluxes for several selected test
cases - which involve advective, diffusive and nonlinear source term - is shown.
In order to test its accuracy a convergence rates study has been carried out,
considering smooth initial solutions, getting up to sixth order of accuracy.

Finally, other results have been obtained for problems involving non-smooth
solutions, such as sharp advancing fronts (see reference [1, 3]). Although, as
expected, accuracy orders are not fulfilled due to the sharp gradients, the error
norms are quite small. For these problems, it is analyzed and compared the
behavior of the different intercell flux reconstructions considered in this work.
Especially good results are achieved for the second order TVD WAF scheme
with limiter function.
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