


























A question that combines a 
couple of the issues mentioned 
above is how much power is 
necessary to pump a required 
amount of fluid through a certain 
a vessel network ?

Our brains need a steady 
supply of oxygen to remain 
healthy — and to think all of our 
great thoughts !









In modern times, if there is a 
problem with a chemical plant, 
or if we wish to do an 
modification or expansion, we 
first use our mathematical 
models of the process to 
determine what is best, and to 
make sure it will work.

Why not the same 
before surgery?



Sometimes there are multiple 
options for how to fix something.

There may be a question if the 
successful surgery will really fix 
the problem.

So in addition to the medical 
tests and imaging, perhaps you 
would like to consult an 
engineer to do some 
calculations!  (Not likely today.)



Schematic of circle of Willis
For calculations



For "force" we can use pressure,

A common question from fluid flow is how much 
power does it take to maintain a specific flow rate 
of a liquid through a conduit of radius R?











What is relation between  P and velocity?

This gives some general insight, but what about a 
specific blood vessel?  What is









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!







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







Called: "Continuity equation"


