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A description of two difference schemes for solving a multidimensional nonlinear heat equation is given: 
an implicit scheme involving a Newtonian iterative process for energy nonlinearity and an explicit polyno-
mial scheme. For discretization of the countable domain, block-structured grids of a special type are used, 
which have a regular structure and generally consist of quadrangles of arbitrary shape in two-dimensional 
space and hexahedrons in three-dimensional space [1].

The approximation of heat fluxes through the sides of cells of a regular non-orthogonal grid in the differ-
ence schemes under consideration was carried out using the approach proposed by O. A. Vinokurov [2, 3]. 

In the implicit scheme after introducing the Newtonian iterative process for energy nonlinearity systems 
of linear algebraic equation are obtained, the solution of which at each iteration is performed using a library 
of parallel solvers LPARSOL [4]. The construction of an explicit polynomial scheme is based on the ideas 
presented in work [5]. 

A comparison of the calculation results of three methodological problems with an analytical solution is 
given [6]. The calculations were carried out in parallel mode.
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