
Derivation of fluid dynamics equations
from Boltzmann's equation



Distribution function



What is distribution function and how to use it to derive an average

When the velocity of a particle only takes specific values => discrete distribution function

When the velocity of a particle takes any values  => continuous distribution function
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Boltzmann's equation



Boltzmann's equation... describes the evolution of distribution function

Distribution function and number density:

number density in position & velocity space (configuration space) at time t 

Total differential of f x, v, t ... 

time derivative

Mechanical equation:

Source term representing the net increase of f x, v, t  during $t via collision (collision term)
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