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DIFFERENTIAL EQUATIONS OF HEAT CONDUCTION  IN SOLIDS

Yaroslav Kavyn, Oleksiy Shevchuk
 Ukrainian Academy of Printing,

19, Pid Holoskom St., Lviv, 79020, Ukraine

The deЮ nition of the value of the temperature Ю eld in a stationary medium, in 
particular on the surface of a solid object and in its surface layers, is presented. 
Determination of the value of the temperature Ю eld based on the solution of 
differential equations of heat conductivity. In the process of solving the differential 
equations of heat conductivity, the coefЮ cient of thermal diffusion was introduced. 
As a result of the solution of differential equations, the conditions for the uniqueness 
of the non-stationary heat Я ux, as physical and geometric conditions, as well as the 
initial and boundary conditions, were obtained.

Keywords: differential equation of heat conduction, energy balance, enthalpy 
balance, thermal diffusion coefЮ cient a, thermal conductivity coefЮ cient , Fourier-
Kirchhoff equation, Diaryxlet condition, Neumann conditions, Fourier conditions.
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Research Methodology. It is in using the solution of differential heat equations 
for solving the problems of dissemination of a non-stationary thermal Ю eld on the 
object's surface, as well as in its surface layers.

Results. The methods for determining the thermal conductivity conditions have 
been presented, in particular: the conditions governing the temperature distribution 
over the surface area of the body at any given moment, the conditions in which the 
distribution of the heat Я ux density along the surface of the body at any moment is 
given, the conditions that is to apply the heat transfer coefЮ cient in the body surface 
area at any time, as well as the temperature of the Я ow surrounding the object, the 
conditions in which the conductivity of heat occurs on both sides of the surface of 
the ideal contact for the bodies described by Fourier law.

Novelty. The determination of the uniqueness conditions of non-stationary heat 
Я ux in stationary objects on the basis of the solution of differential heat equations 
has been done.

Practical SigniЮ cance. We have received a fairly accurate thermal picture of 
the dissemination of the temperature Ю eld in a non-stationary environment and, 
accordingly, carried out a detailed analysis of the problems of heat conduction and 
heat transfer.


