
In this lesson, we will:  
 

• Discuss various ways to classify fluid flows (laminar vs. turbulent, compressible vs. 
incompressible, steady vs. unsteady, etc.) 

• Define the no-slip condition  
• Define Mach number  
• Do an example problem 
 
CLASSIFICATION OF FLUID FLOWS 
 
1. Viscous vs. inviscid regions of flow 
 
 
 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  



2. Internal vs. external flow 
 
 
Internal 

   
 
 
 
External 
 

  
  



3. Compressible vs. incompressible flow 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Incompressible 

  
 
Compressible 

   
  



 

Speed of Sound in Air 
  



 
 
 
 
 
 
Example: Compressible vs. Incompressible Flow  
Given: A military jet flies at 464 miles per hour through a region of the atmosphere where 
the speed of sound is 278 m/s. 
 

To do: Calculate the Mach number and determine whether this flow is subsonic or 
supersonic, compressible or nearly incompressible. 
 

Solution:  
 
 
 
 
  



4. Laminar vs. turbulent flow 
 
 
 
 
 
 
 

 Laminar flow 
 

 Turbulent flow 
 
  



5. Natural vs. forced flow 
 

   
Natural Forced 
 

 
 

6. Steady vs. unsteady 
 
 
 
 
 
 
 

  
Steady in the mean Unsteady instantaneously 
  



7. One-, two-, or three-dimensional 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 


