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Fedosov S.V., Bakanov M.O., Nikishov S.N. 

VARIABILITY OF APPROACHES TO MATHEMATICAL MODELING OF THE THERMAL 
PROCESSING PROCESSES OF THE PENOTECOLE SHIELD 

The analysis of the applied methods is performed in the mathematical modeling of thermal processes 
during high-temperature treatment of foam glass charge. It is shown that the existing models do not fully reflect 
the ongoing physical processes in the material. An analysis of the shortcomings and advantages of the existing 
methods for solving the heat and mass transfer equations made it possible to determine the most optimal. The 
proposed method makes it possible to reduce the nonlinear problem to several linear ones, while ensuring a 
sufficiently high accuracy of calculations. In the framework of the phenomenological statement of the problem, 
it is necessary to consider three-dimensional temperature fields both inside the foam glass mix itself and inside 
the metal mold for foaming. It is necessary to take into account the nonstationarity of the process with respect 
to time and the dynamics of changes in macrophysical quantities. It is also worth noting that, under conditions 
of heat treatment of the charge material, complex heat exchange takes place. The distribution of temperature 
fields along the foam glass charge goes from the near-surface areas of the charge to the center. The first task 
of the investigation is to find and describe the distribution of temperature fields in the volume of the foam glass 
charge, taking into account the change in the macrophysical parameters in the foam glass mix due to the 
gradual formation of the porosity of the charge material from the periphery to the center. The second task is 
to find conditions for the uniform formation of pores over the volume of the material. The paper presents the 
boundary-value problem of heat transfer in a foam-glass charge for a metal mold along the x coordinate. The 
illustrations of the distribution of temperature fields inside the metal mold for foaming are given. 
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