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I have known Mr. Petr Vágner since the year 2012 when I became a supervisor of his diploma 
Thesis Physical analysis of the main processes in the solid oxide fuel cells and their 
mathematical description. He concentrated to the thermodynamic description of the transport 
processes in general and he penetrated very deep in the non-equilibrium thermodynamic. The 
broad knowledge in the modern thermodynamics is manifested in his PhD Thesis. 
   
Review  
In GENERIC formulation of coupling between the fluid mechanics and electrodynamics using 
their Hamiltonian structure is shown. Multiscale continuum thermodynamic theory coupling 
fluid mechanics and electrodynamics, including fields of polarization and magnetization, has 
been developed. The principle of Dynamic Maxmization of Entropy is employed to find out 
dissipation. As an application of this general approach he described the relaxation of  
polarization and magnetization fields. Chemical reactions are studied in detail and elaborated 
theory is applied further for charged solid oxide interface.  Concerning the general parts of the 
Thesis the stimulating question is mentioned at the end “is it possible to derive Lorentz-
invariant formulation of thermodynamics of charged continuum within GENERIC “. What is 
the answer? 
The main objective of the PhD dissertation was the analysis of the interaction of diffusion and 
electric conductivity in solid oxide fuel cells. The model of yttria-stabilized zirconia interface 
is formulated within non-equilibrium thermodynamics. The last part of the thesis is devoted to 
thermodynamic optimization of solid oxide cells. He demonstrates again, the limits of the 
Exergy Analysis on a simple solid oxide hydrogen fuel cell model with non-isothermal 
boundary. It is demonstrated that the production minimization does not necessarily lead to the 
maximization of the electric power for certain optimization scenarios. 
 
Conclusion 
During his PhD study I have the close contact with the Petr and owing to I have no any 
additional remarks. The goals of the PhD Thesis was completely accomplished and in many 
parts exceeded, the achieved results were published in the international journals with IF. I am 
convinced that Petr Vágner is able to solve complex scientific problems. With regard to his 
very good moral characteristics and expertise and the high quality of his work, I recommend 
his PhD Thesis for the defense at the Faculty of Mathematics and Physics Charles University 
at Prague.    
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