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ANALYTICAL MODEL OF THERMAL TRANSFER IN MATERIALS 
AFTER MICROWAVE ELECTROMAGNETIC FIELD 

Heorgiiesh K.V., candidate of Technical Sciences 
Odessa National Academy of Food Technologies, Odessa

At present, microwave technologies are used in various fields of industry to intensify 
the production process. When extracting the target components from the plant material, the 
physiological activity of the extracted substances is preserved, the ecological safety of the ex-
tracts obtained and the sufficiently high efficiency when used in the control of pests. 

The complexity of the extraction process consists in the fact that the rate of recovery 
of the target component from the plant material depends on a large number of parameters. The 
equilibrium conditions of the process are characterized by the achievement of the equality of 
the concentrations of the recovered component in the solution and the saturation concentra-
tion, and depend on the physicochemical properties of the solvent of the target component, 
temperature and pressure. The analysis of the extraction process shows that the determining 
factor is the temperature. Therefore, in order to obtain reliable data, there should be reliable 
methods for calculating the temperature of the material under conditions of its heating when 
interacting with a microwave electromagnetic field. One of the most important problems aris-
ing from the nonlinear nature of microwave heating is instability, which leads to an uncon-
trolled sudden increase in temperature with small changes in electric power.

In connection with this, works have been analyzed that propose dependencies for tem-
perature calculation: 

1. for bodies in the form of an unbounded cylinder, a one-dimensional non-stationary heat 
conduction equation was used, positive (MW energy) and negative (heat consumption by 
moisture evaporation) heat source were considered, as well as convective energy transfer of 
air, which is considered as a boundary conditions III kind;

2. for bodies I in the form of a thin semibounded stripe with thermal insulation of the side 
surface with temperature T0. Inside the rod there is a source of heat, with specific power un-
der the boundary conditions of the third kind. 

3. for a semibounded array under the boundary conditions of the first and third kinds 
However, the calculation of temperature on the obtained models did not lead to satis-

factory results, which is due to incomplete account of the specificity of heating in the micro-
wave field.Good convergence of results (theoretical and experimental) showed dependence,  
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Dependence allows us to calculate the average temperature of the material, taking into 
account the heat transfer at non-stationary heating in the MB field. The disadvantage is that 
local temperatures cannot be determined, at the same time, when using as extractives - water, 
alcohol, propylenglycol because of the low depth of penetration, the change in temperature 
across the thickness will be substantial. 
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