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This work presents operations for homogenizing a stationary heat
conduction equation with a Fourier-type equation of state. The
heterogeneous medium is two-phase and occupies a bounded region.
The method of conditional moments [1] and the generalized deriva-
tive formalism [2] are used, taking into account the configuration of
the internal boundaries of the heterogeneous medium. The mecha-
nism for the appearance of characteristic phase sizes in the effective
coefficient is analyzed: the ratio of the characteristic phase sizes
and the ratio of the characteristic phase size to the size of the het-
erogeneous medium region under consideration (the averaging size),
which is a consequence of using the generalized derivative formalism
and considering a bounded medium. The reason why the geometric
characteristics of a heterogeneous medium influence its topological
properties is analyzed, leading to the appearance of an effective num-
ber of degrees of freedom during the propagation of the field under
study. The effective coefficient is obtained for a space of arbitrary
dimension. This approach is focused on describing heterogeneous
media with a hierarchical structure, as well as the formation of de-
fects and cracks.
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