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Theoretical and numerical analysis of heat conduction equations

The examination and comparison of heat conduction equations from different approach are done. I treated the heat conduction as a phenomena and mechanism in material, thus the diffusive and ballistic type conduction analysed as well. The leading family of models is based on the nonlocal thermodynamic extensions of Fourier equation which results a hierarchical system of models.
The role of the parameters in different models are analysed by the calculation of dispersion relations. I developed a finite difference scheme to solve the equations numerically for the initial and boundary conditions of laser flash experiment. The convergence of the numerical scheme are proved and I give an estimation to the precision of the scheme on arbitrary frequency domain. I compared the models qualitatively concentrated on the material mechanism of the heat conduction. The laser flash experiments helps us to find and identify the different characteristics referring to each model. The results are compared to the others from literature and to the experiments which made by the Department of Energy Engineering. The final topic is the analysis of the possibilities of applications of each model.
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