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viscous flux of momentum
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balance of momentum

curvilinear coordinate system

Cartesian coordinate system i, j=x, y, z
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scalar evolution equation

present:

correctly should be:
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Extension of the Reynolds splitting procedure 

Turbulent
energy
microstructure

Turbulent
momentum
microstructure

Turbulent mass
microstructure

      other modelsScalar – symmetric
tensor equations

two – scalar
equations
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Consistent Thermodynamics of Water-Air Turbulent Mixture

The set of internal parameters 
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 Internal energy 

extended Gibbs : 
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Total energy. 

vv ��� 50.ue
The vector of unknowns conservative variables 
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Evolution equations 

so-called "conservative form" :
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In our case the equations of balance take on the following local form: 

Balance of mass 
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Evolution of the scalar microstructure   � ���� ,k,�
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the total dissipative momentum flux  ij
c

� is the sum of the molecular, 

operative, turbulent and diffusive fluxes:
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Clausius-Duhem

evolution equation for the entropy micro-sub-structure 
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 Irreversible properties of continua. 
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balance of scalar microstructure  by  A
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e�� also can be expressed from the balance of energy  as 
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Now, making the difference between energy balances and substituting additionally 
a few identity of the following type : 
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 Onsager-Casimir relations

D = XJ �

where J are thermodynamical fluxes 

are thermodynamical forces. X

� � ,,,,,, ���

��� ij
a

ijki
c
i

c
ij ssJJJ�J

� � .,,,,,,,, ijijkijiiji Tv AAAAAAX (tot)(tot)
���



the linear case : baba XLJ �
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Turbulent evolution of the water-air structure

the internal variables  
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three scalar affinity ��  A, A,A k and one tensor �

ijA should be defined. 
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 WATER-AIR TURBULENT MIXTURE FLOW WITHIN AN EJECTOR



GEOMETRY OF THE SWIRL



Comparison of calculated and  measured  volumetric flows  
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Volume fraction of air 



flow lines within the swirl


