






Turbulent velocity fluctuations “mix” slow moving 
and fast moving fluid and in doing so transfer the 
stress from the wall, that is opposing flow, into 
the middle of the pipe.  Result: high pressure 
drop for a given flow than if the flow were laminar.





























In the largest arteries for humans, the Reynolds 
number is large enough that we would expect 
turbulent flow and for the first few generations of 
the arterial system the flow is pulsatile.  

So there are some limits to exact application of 
the analysis that we can do.  

However, we can get some useful insights so we 
shall proceed.  (You can read more at another 
time.)



























Can we say anything about how the blood vessel 
branching might occur?

There is obviously a trade off between size and 
pressure drop

This is similar to capital versus operating costs 
for a chemical process.

We might suspect there are physiological 
constraints.

Perhaps there is a "sweet spot" in the amount of 
wall shear that this collection of components finds 
optimal.

Let's check some numbers....






























