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The physics-mathematical models for diffusive transference of thermal energy and 
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Thermodynamics of irretrievable processes for transference of energy and mat-
ter mass is the special scientific areas [1-3], where there are examine equation of the 
second principle of thermodynamics as starting mathematical model for balance of 
energy and matter mass in the elementary volume of the thermodynamics system dur-
ing her co-operation with an environment. 

A task consists in transformation of equation 
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where  d S is a full differential of the thermal state for the thermodynamics system;  
dU , dV  are accordingly charge of internal energy and volume of the system;  P , T  
are accordingly pressure and temperature in the system;  kµ  is chemical potential of 
k  component for the system;  kdM  is an increase for mass k  component of the sys-
tem, – on substation interpretation. 

The functions of the state in equation (1) attribute to mass unit of the system 
( M ) get 
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For the irretrievable processes equation (3) in the substation interpretation it is 
possible to write down as 
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where  τ  is time. 
For diffusive transference of thermal energy of equation of transference (3) 
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presents a kind: 
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Using the known correlation ( )div divy x y x x y⋅ = ⋅ + ⋅∇r r , and considering that 
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tropy, it is possible to write down: 
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On the basis of linearness principle a stream of internal energy in the system, 
that examine, is determined by correlation 
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where  UL  is a kinetic coefficient of transference of internal energy. 

Entering denotation UL

T
− = λ  and putting got correlation to equation (4), write 

down 
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where  = ⋅ ⋅ρV VU C T , VÑ   is a specific mass heat capacity of the system. 
At ( )τ≠ρ fC, V  and / VC aλ ⋅ρ =  have 
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In the case of diffusive transference of mass on condition of transfer of one 
component of equation (3) looks like  
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Using correlation which is known from a vectorial analysis, have 
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From a theorem about making of entropy (10) it is got DX . 
On the basis of phenomenological principle of linearness differential equation 

of mass conductivity at diffusive transference of one component in the system: 
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The streams of thermal energy and matter mass at cross effects are determined 
accordingly by correlations: 
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where  qiL , qkL , miL , mkL  are kinetic coefficients of transference. 

Including of denotation:  1 10 1/ = ′∂µ ∂ρ µ ; 1/qqL T = λ ;  11 1 20/L D′⋅µ ρ = ; 1 1 20 1/q qL ′⋅µ ρ = λ ;  

1/iq qL T D= , it is got: 
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In accordance with Umov equation it is possible to write down: 
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After constλ =  and 1 constqλ =  equation (16) and (17) look like: 
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Conclusions. The physics-mathematical models of diffusive transference for 
thermal energy and mass of components are considered and also them cross effects 
for the heat-resistant system from positions of thermodynamics of irretrievable proc-
esses. 
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