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Continuity of molecular diffusion
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Analogy of macroscopic values
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Molecule velocity ξ

Number-density weighted averaging

Momentum transport equation
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Turbulence analogy
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Energy transport equation

Terms of kinetic dissipation and 
other energetic production

Depending on velocity and 
number density gradients

Energy Diffusion without density gradients works with Pr=κ/(κ +2) = 1/γ < 1 .
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Thermodynamic consistence of transport equations

Constitutive equation

Variation energy / intrinsic energy
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Boundary conditions
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Modeled influence of large mean-free-paths on wall shear stress
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Non-dimensional values:

Boundary Conditions | Velocity profiles

Computational resuts
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Conclusions

Algebraic model describes scalar diffusion coefficient

(→ diffusion modelling)

For high Knudsen numbers : Diffusion is
described by formulation of dilute gases

(→ slip modelling)

Continuity, momentum and ernergy are calculated by transport equations of
number density n and the first and second statistical moments of the
molecular velocity. (→ statistical modelling)

Conclusions | Scale-transitioning Analogy
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Many thanks for 
your attention!




