




What is relation between  P and velocity?









To proceed we need a formalism that can 
describe mass, momentum and energy transport 
and can be adapted to all problems of interest.

This formalism is the set of partial differential 
equations that I showed before.

We will start by explaining where these 
come from.

Then, we will use them!

Mass conservation for a single component is the 
simplest equation, so we do it first.







Need a way to keep track of any flow situation

Thus we consider each face separately and allow 
1 in_flow and 1 out_flow for each coordinate 
direction.



v   will carry fluid in or out across "x" faces













Now consider conservation of momentum.

The derivation and the resulting equation will be 
more complicated than mass because "forces" 
act on the fluid to change the momentum.

In addition, the forces and velocity are vectors.





Newton's second law may be most tangible for 
discrete solid objects (e.g. a billiard ball), but it 
also works for "fluid particles".

The conserved quality for our equation formalism 
will be momentum per volume:











To use one of my favorite expressions, the left 
side: "is what it is!"

We now must turn our attention to the forces.



Forces:

1) Body Forces.  E.g., Gravity

2) Surface forces... Pressure and shear stress.






















