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THE PROCESSES OF THERMAL CONDUCTIVITY AT HIGH 
INTENSITY HEATING 

N. Kolesnychenko, assistant of the department HPPTE
Odessa National Academy of Food Technologies, Odessa

The application of methods of high-energy influence and their combining with the tradi-
tional technologies of thermal treatment of clay and plastic materials sets the aim of obtaining 
the assigned working properties and characteristics: the degree of resistance to wear and 
cracking, resistance to the influence of high temperatures, and the required mechanical and 
physical internal structure. Such materials find their use in machine building, microelectron-
ics, biomechanics, power engineering, as well as in the aerospace and transport industry. 
Heating in the microwave field is also referred to intensive heating technologies. The applica-
tion of microwave heating offers possibilities of developing fundamentally new technologies 
of creation of promising ceramic, compositional and semiconductor materials. The efficiency 
of obtaining such materials depends on the special features of forming the temperature field in 
a body, and obtaining data about it requires reliable mathematical models. However, at pre-
sent there is a problem, connected with the uncertainty of approaches to the simulation of high 
intensity processes, in the first place, as a result of the uncertainty of assumptions, made with 
the formulation of the differential equation of thermal conductivity. The concept of high in-
tensity heating is used widely enough; in the course of construction of models, the equations 
of both hyperbolic and parabolic type are permissible, depending on the specific character of 
the heat propagation in certain material. 

Thus, the relevance of the subject matter of the study is predetermined by the need of 
determining correct mathematical models of thermal conductivity for the conditions of high 
intensity heating of material. Analytical solutions give the opportunity to carry out computa-
tional experiments and, as a result, to obtain new knowledge about the influence of a wide 
spectrum of parameters of the process on the thermal state of the body. 

The contribution of relaxation phenomena to the processes, the intensity of which is 
limited by requirements for the production, for example, of ceramics, can be disregarded. It 
was shown that the possible heating rates based on the example of the production of technical 
ceramics are considerably lower than the boundary rates, above which it is not possible to ac-
cept the hypothesis about the infinite velocity of heat propagation. In the process of construc-
tion of mathematical models, it is expedient to take the equation of thermal conductivity of 
parabolic type as the basis. 

Proposed a mathematical model of thermal conductivity of a semi-restricted array under 
the effect of internal heat sources for the boundary conditions of the III kind in the differential 
form. As the result of its solution, we obtained analytical dependencies for the calculation of 
temperature of the array at its heating under conditions of action of the internal heat sources, 
in particular, in the microwave field. 

The proposed dependency for calculating the dimensionless excess temperature makes it 
possible to obtain information about a thermal state of a body at its heating in the microwave 
field and to determine influence of the determining characteristics – the heat emission coeffi-
cient, the coefficient of absorption of electromagnetic energy, thickness of the layer, initial 
temperature of material and ambient temperature – on the heat exchange process.

                   
Scientific adviser – .Dr. Boshkova I.L.  
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