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For highly intensive processes of heat and mass transfer, the heat and mass flows

are not described by the system of Onsager's equations

o= LaXs
k

and generalized system of equations

aJ;
- (r) 211
jo= ) L+ 102"
k
For example, the Fourier heat equation will be replaced by a generalized equation.

Strictly speaking, relation (1) § = —AVT is valid only for one-dimensional problems.

For multidimensional problems, relation (1) can be seen as an approximation, where the
thermal stress relaxation period xrq is defined as some experimental constant. A similar
relationship exists for moisture diffusion.
r) 3 . . . .
LE. ) f terms correspond to the final diffusion rate of the respective substance.
T

The stress relaxation period of the corresponding substance (mass, heat, etc.) is

determinedT,; by the following relationship:

a;
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Here v; is the final diffusion speed of the substance, @; is the diffusion coefficient of
the substance.
Using the laws of conservation of energy and mass, as well as the system of

generalized Onsager equations for the case of gradient dependence between
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thermodynamic forces and the corresponding transport potentials, we obtain a system of
differential transport equations.
828, a8,

CiPDTﬂF + Cipo (E + ﬁvﬂi) =

k=1
Here T is time, ;05 — 8; is the generalized volume capacity of the corresponding
potential at, U is the macroscopic velocity, the source or sink of the potential [;, L;-
kinetic transfer coefficients, the Onsager interactions between them, L;;, = Ly;, 1, N
is the proportionality coefficient between force and potential gradient.

When there are only two potential and thermodynamic forces (I,k =1,2), the

system of equations describes heat and mass exchange in a moving binary gas mixture,
mass and heat exchange in molecular solutions, two-phase laminar flow of immiscible
liquids in a porous medium, electrolyte diffuse-electric phenomena in solutions, drying in
capillary-porous bodies, etc.
In the case of constant coefficients and transfer characteristics, the equation takes
the form of a system of equations:
2’8 a 0;

T— +
"ot at

+ﬁvei=2kmvmk+ni; (=12 ..n)
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Here k;;, are transfer coefficients in corresponding potentials, between which there

. . Ii o .
are no longer Onsager interactions kg + ky; 1, = c—p specific power of additional
L

sources.
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Here t is the temperature of the body, 8 is the mass transfer potential, a; and a,,
are heat and substance diffusion coefficients ¢, and c,, are the reduced specific heat and
isothermal mass capacity of the material, respectively, r is the specific heat. phase
transition, € is the phase change criterion.

As for drying at high temperature (i=1,2,3), the parameters included in equation

(3) are written by the following relations:
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Here, P is the filtration mass transfer potential, @sis the potential permeability

coefficient of the gas-vapor mixture filtration action, C,is the capacity of the capillary-

pore body relative to moist air or steam during its molar transfer process.
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