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Abstract: In this article, we discuss one problem of nonlinear 

thermal conductivity with double nonlinearity; an exact analytical 
solution has been found for it, the analysis of which allows 
revealing a number of characteristic features of thermal processes 
in nonlinear media. The following nonlinear effects have been 
established: the inertial effect, the finite propagation velocity of 
thermal disturbances, the spatial localization of heat, and the 
effect of the finite time of the existence of a thermal structure in 
an absorption medium. 
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I. INTRODUCTION 

  When we study the processes of energy transfer in 

high-temperature media, a number of their special properties 
should be considered. For example, the temperature 
dependence of the heat capacity and thermal conductivity 
coefficient of a medium, it is necessary to take into account 
the contribution to the energy balance of volume radiation, 
exothermic and endothermic processes of ionization, 
chemical reactions, combustion, etc. Consideration of these 
factors determines the nonlinearity of the energy transfer 
equation. 

Along with this, one can also take into account convective 
heat transfer and its influence on the evolution of the process 
under study. 

II. RESULTS AND FINDINGS 

We discuss the following problem on the influence of an 
instantaneous concentrated heat source in an incompressible 
nonlinear medium with a coefficient with double nonlinearity 
of thermal conductivity of temperature and volumetric 
absorption of thermal energy, whose power depends on 
temperature and obviously on time according to a power law.  

Such an unsteady heat conduction process is described by 
the following Cauchy problem for a quasilinear parabolic 
equation 
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Here и(х, t) — temperature, b>0, a, qbt u - volumetric heat 

absorption power; 0Q - value that determines the energy of a 

heat source at the initial time; ( )x — delta-shaped function 

characterizing the initial temperature distribution of a 
concentrated heat source placed at the origin. 
It can be seen here 

 
[ ( 2) 1]

,
1

1 2, ( 2) 1

p k p n m
q

p

m p k p n m

    




                        

(2) 

This task (1) has an accurate analytical solution. In order to 
show this, we consider the class of radially symmetric 
solutions of the equation obtained by replacing 
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Then the unknown function w(t,r) satisfy the equation 2
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Further setting  
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where,  a(t), f(t)- functions to be determined, and through 

( )n   marked expression ( ) max(0, )n n  .To study the 

properties of solving the problem (1) by introducing the 

replacement
1

1 nw v  we transform it into the following 
divergent equation 
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Its general solution has the form 
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III. CONCLUSION 

In the considered problem, the manifestation of the 
following nonlinear effects is observed: the inertial effect of 
the finite velocity of propagation of thermal disturbances, the 
effect of spatial localization of heat, and the impact of the 
finite time of the existence of a thermal structure in an 
absorption medium. 
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