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              Rostock, October 29, 2020      

 

To:  Dissertation Defence Council, Institute of Thermal Physics, Novosibirsk 

Ref:  Dr. Andrey Vladimirovich Vinogradov 

 

 

Dear Ladies and Gentlemen, 

 

it was a pleasure for me to have a close look at the theses (avtoreferat) of Dr. 

Andrey Vladimirovich Vinogradov entitled “Non-equilibrium processes in the 
decay of metastable states in boiling and formation of gas hydrates 
(НЕРАВНОВЕСНЫЕ ПРОЦЕССЫ РАСПАДА МЕТАСТАБИЛЬНЫХ 
СОСТОЯНИЙ ПРИ КИПЕНИИ И ОБРАЗОВАНИИ ГАЗОВЫХ 
ГИДРАТОВ)” he submitted in applying for the scientific degree of a Doctor of  

of Physical and Mathematical Sciences by speciality 01.04.14 – thermal physics 

and theoretical thermo-technology.  

  

In his thesis, Dr. Andrey Vladimirovich Vinogradov deals with the highly 

complex problems of the theoretical description of phase formation processes 

and fluctuations at non-equilibrium conditions. Here extreme pulsations are 

revealed in critical and transient processes of heat and mass transfer, such as 

boiling crisis, explosive boiling-up in liquid jets and explosive crystallization 

accompanied by hydrate formation, spatial fractal structures, and ultrasonic 

induced cavitations. These problems are of both fundamental scientific and 

technological interest as described in the thesis. The spectrum of problems one 

has to solve in the realization of such task and the particular problems studied in 

the present thesis are described in the introduction. They are analyzed 

combining experimental methods of their analysis with a detailed theoretical 

interpretation. 

 



As described in the theses, the main results are obtained in the experimental 

analysis and the theoretical interpretation of the interplay of heat and mass 

transfer and phase formation processes in in highly non-equilibrium conditions, 

the description of  fluctuations with a 1/f power spectrum accumulating on low 

frequencies, and their consequences, the analysis of processes of stochastic 

resonance, the conditions of formation and descruction of hydrates.  

 

The presented research results are an integral part of the general direction 

of research of the kinetics of phase transformation processes as established and 

followed by Academician Vladimir P. Skripov.  The high scientific level of these 

studies is also reflected appropriately in the present thesis as well in the list of 

publications.  

 

The thesis is prepared at a high level also with respect to the way of 

presentation of the results. Consequently, in any respect, the work of Dr. Andrey 

Vladimirovich Vinogradov fulfills to my point of view all requirements to be 

accepted as the Thesis for the degree of Doctor of Science in Physics and 

Mathematics. On the basis of above mentioned considerations, I recommend the 

Dissertation Defence Council to accept the application of Dr. Andrey 

Vladimirovich Vinogradov for the scientific degree of Doctor of Physical and 

Mathematical Sciences by speciality 01.04.14 – thermal physics and theoretical 

thermo-technology. 

  

 

 

Sincerely yours 

         
 

Dr. rer. nat. habil. Jürn W. P. Schmelzer 

 






