
CIEG 305     HANDOUT ON POTENTIAL FLOW SOLUTIONS 
 
Type Velocity Stream Function Velocity 

Potential 
Uniform 
Stream in x 
direction 

yx
Uu

∂
∂

=
∂
∂

== ∞
ψφ  

xy
v

∂
∂

−=
∂
∂

==
ψφ0  

)(1 uisthis
rr

Uvr ∂
∂

=
∂
∂

== ∞
φ

θ
ψ

 

)(10 visthis
rr

v
θ
φψ

θ ∂
∂

=
∂
∂

−==  

Uy=ψ  
 
 
 
 

θψ sinrU∞=  

Ux=φ  
 
 
 
 

θφ cosrU∞=  

Line source or 
sink at origin rrr

m
rb

Qvr ∂
∂

=
∂
∂

===
φ

θ
ψ

π
1

2
 

θ
φψ

θ ∂
∂

=
∂
∂

−==
rr

v 10  

θψ m=  rm ln=φ  

Line 
irrotational 
vortex 

rr
vr ∂

∂
=

∂
∂

==
φ

θ
ψ10  

θ
φψ

θ ∂
∂

=
∂
∂

−==
rrr

Kv 1  

rK ln−=ψ  θφ K=  

 
 
Where m =(Q/2πb) is a constant source/sink strength, b is length into paper, Q is volume 
flow rate.   
 
K is the strength of the vortex (length squared per time).   
 
One can go from polar to Cartesian  and back using  
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