Chapman-Enskog procedure

In general, 7t;, and .-, are expressed using spatial derivatives of u & T.
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This determines diffusive fluid system governed by Navier-Stokes equations:
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Order estimate of diffusion coefficients U &« (based on physical interpretation)

* Viscosity U (= pv; v: kinematic viscosity)
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* Thermal conductivity K (= pC,a; a: thermal diffusivity)
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Classification of dynamic states



Classification of dynamic states based on collision time scale .
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t prenomenon typIcCal time scale of a phenomenon

* Collision is less frequent

L: typical length scale of a phenomenon

* Nonthermal state... temperature cannot be determined

f is determined by collisionless Boltzmann's equation:
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* Nonthermal or thermal state
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* Thermal state... temperature can be determined
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Fluid dynamics equations:

avier-Stokes equations
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