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It is well-known that the Fourier equation for heat conduction is not satisfactory in many cases,
such as low-temperature situations. It motivated the researchers to find possible extensions. There are
numerous approaches in the literature, here we apply non-equilibrium thermodynamics with internal
variables.

The first, and successfully applied generalized constitutive equation is called Maxwell-Cattaneo-
Vernotte (MCV) equation. It is quite straightforward to derive using the internal variable theory.
However, when nonlinear attributes come into the picture, there are some significant consequences that
must be investigated further.

In the present paper [1], we are considering temperature-dependent material parameters, e.g., the
thermal conductivity and the relaxation time both depend on the temperature. A consistent analysis
shows that in some cases, the temperature dependence of mass density follows immediately. It cannot
be avoided; thus, the mechanical field has to be introduced to obtain a physically admissible solution.

On the other hand, we investigated the numerical solutions of such a nonlinear MCV equation.
We found that the nonlinear numerical stability analysis can be substituted with the linear one by
estimating the maximum of the temperature field apriori. Here, we present the effects of temperature
dependence and demonstrating the usage of the developed numerical code.
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