
STREAM FUNCTION, CYLINDRICAL COORDINATES 
 

In this lesson, we will:  
 

• Define the Stream Function in Cylindrical Coordinates  
• Show how to plot Streamlines in cylindrical coordinates  
• Do some example problems   
 
Definition of Stream Function in Cylindrical Coordinates 
 

 
 
 
 
 
 
  



 
 
 
 
 
 
 
  



Example: Streamlines in Cylindrical Coordinates and Cartesian Coordinates 
Given: A flow field is steady and 2-D in the r-θ plane, and its stream function is given by  
 

sinV rψ θ∞=  
To do:  

(a) Derive expressions for ur and uθ  and convert to u and v. 
(b) Sketch some streamlines for this flow field. 

 

Solution:  
 
 
 
 
  



Example: Streamlines in Cylindrical Coordinates 
Given: A flow field is steady and 2-D in the r-θ plane, and its velocity field is given by  
 

              0                0r z
cu u u
r θ= = =  

To do: Generate an expression for stream function ψ (r,θ) and sktch some streamlines. 
 

Solution:  
 
 
 
 
  



 
 
  



Example: Velocity Components and Stream Function in Cylindrical Coordinates 
Given: A flow field is steady and 2-D in the r-θ plane, and its velocity field is given by  
 

 unknown                              0r z
Cu u u
rθ= = =  

To do: Generate expressions for unknown velocity component ur and for stream function 
ψ (r,θ). 
 

Solution:  
 
 
 


