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The physics-mathematical models for diffusive transference of thermal energy and
mass of components are considered for the heat-resistant systems at accordance with po-
sitions of thermodynamics of irreversible processes. It is executed modeling of diffusive
transference at cross effects in these systems.
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Thermodynamics of irretrievable processes for texeace of energy and mat-
ter mass is the special scientific areas [1-3],r@libere are examine equation of the
second principle of thermodynamics as starting srattical model for balance of
energy and matter mass in the elementary voluntieeathermodynamics system dur-
ing her co-operation with an environment.

A task consists in transformation of equation
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dS== dU+= PdV-— dN | 1
= = Téuk M (1)

where dS is a full differential of the thermal state foretthermodynamics system;
du, dVv are accordingly charge of internal energy and melwof the system;p, T

are accordingly pressure and temperature in thersysy, is chemical potential of
k component for the systemgM, is an increase for mass component of the sys-

tem,— on substation interpretation.
The functions of the state in equation (1) attbtd mass unit of the system

(M) get
d%-—dw+ dy, - zukdle- (2)
k =1
For the irretrievable processes equation (3) institestation interpretation it is

possible to write down as

ds, _1_dy, pEPB(L 1Dzuk ; 3)

dt TdT T

where 1 is time.
For diffusive transference of thermal energy of aoun of transference (3)
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presents a kind:
s, 1.,
—=-=[div J, . 4
dt T v )(
Using the known correlatiativ(yX) = yldiv X+ X0 y, and considering that

=1 —izuﬂ T andx=J,, and also proceeding from a theorem about makiirego
T

T
tropy, it is possible to write down:
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On the basis of linearness principle a stream t&frial energy in the system,
that examine, is determined by correlation

P
J,=-2mT, (6)

where L, is a kinetic coefficient of transference of int@renergy.
Entering denotation%:)\ and putting got correlation to equation (4), write

down
ou,,
ot
where U, =C, (Tp, N, is a specific mass heat capacity of the system.
At pC, # f(1) andA/C, (p=a have
o amer . 8)
ot

In the case of diffusive transference of mass amdition of transfer of one
component of equation (3) looks like

=—div J, =A[@iv0 T=A2T . (7)
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Using correlation which is known from a vectoriabdysis, have
S Foem(3)
= =0, |-, M| =1 . 10
P = div) 2, | = Jp M| (10)

From a theorem about making of entropy (10) itas X, .
On the basis of phenomenological principle of Inmeas differential equation
of mass conductivity at diffusive transference wé @omponent in the system:
% D%y . 1§1
ot

The streams of thermal energy and matter mas®ss effects are determined
accordingly by correlations:
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where L ., L. are kinetic coefficients of transference.
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Including of denotation:op,/0p,,= W}; L /T =A;; LW/p,=D; Ly Q/p,,=

L,/T =Dy, itis got:
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In accordance with Umov equation it is possiblevtiie down:
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After A =constanda , = const equation (16) and (17) look like:
a_T = aD]]ZT +i|:[]]2p1 .
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Conclusions.The physics-mathematical models of diffusive trarsfice for
thermal energy and mass of components are condi@@e also them cross effects
for the heat-resistant system from positions ofrtte@ynamics of irretrievable proc-

eSsSses.
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