
In the previous lecture we reviewed the Navier-Stokes equation. Today we want to solve this 
equation for  Steady-state, laminar, and Fully developed flow. 

From previous lectures, we are already familiar with the concept of steady-state: for a flow at 
steady-state, properties such as velocity, pressure, and density do not change over time at any 
given point in the flow field. In other words, they remain constant with respect to time.  



But what is a fully-developed flow?  In fully-developed flow, the velocity profile does not change 
along the flow direction. This means that the flow has reached an equilibrium state, where the 
effects of viscosity have caused the velocity profile to stabilize. Therefor no-slip boundary 
condition

Also laminar  flow means that velocity field is parallel and along the direction of the flow.



A)  Laminar Flow in a falling film 

A liquid flows down an inclined large plane at a steady, fully-developed, laminar, incompressible 
and Newtonian flow with a thickness d. The flow is driven solely by gravity, and there is no 
pressure gradient along the inclined surface.

Question A: What is the Velocity profile of the fluid?





So far we have significantly simplified the situation, our velocity is only the function of y, and 
also only in x direction! Now we are at a good place to use N-S equation, in this case, our 
coordinate system is cartesian.








