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Three-stages organization of CFD commercial codes.
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gradient of temperature
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Cartesian coordinate system i, j=x, y, z
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Turbulent
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three macroscopic unknowns,

o, v, T



a; =kyo,1, 6, (I, - radius of bubble), :
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where O'O(ro) - surface tension.

3a,
A=A =ik A 79

0’0



Evolution equations

so-called "conservative form" :

o.U+ div(F +F¢)=div(F")+s
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Evolution of the tensor microstructure «; = {(oij ,J lj , gl.j}
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and the total dissipative energy flux:

g =TJ; +J7 +J! + J!



where, according to the Second Law of Thermodynamics :



balance of mass by 1p

up[éwi(pvi)) = up[mpi(vi)) =0

ot ax,. 8xi

balance of momentum by v,

pv,(v,)+v, % y)z v, %(Tcij)‘l‘ pvb,



balance of the specific entropy by T
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a few identity of the following type :
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we obtain as a result the following relation for entropy production:
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The associated dissipation functional is 2D =To






Ji =1q; =L,,T, +L;A,

e the flux of scalar microstructure & = {(0, k,g}

Ji =L T, +L55A,
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« the tensorial source «; = {%,Ji;,gij}
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where appears a numerous coefficients :
t op op t t
ﬂ)/’l ),Ll )ﬂ])/’lzy /’l3)2‘)2‘ )2‘ )K)K )-")54

that, in generally can be the functions of {go,k,e, gol.j}
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flow lines within the swirl



