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Uniform stream: 
 
Speed U at angleα to the x-axis. Thus, the velocity vector is just: 
 
 ( ) ( )vuUUu ,sin,cos == αα  
 
Now, the complex velocity is given by: 
 

 ααα iUeiUUivu
dz
dw −=−=−= sincos  

 
Thus: 
 

 dzUedwUe
dz
dw ii αα −− =⇒=  

 
∴  ( ) αiUzezw −=  
 
 
Source: 
 
At any radius, mass flux must be the same. The velocity is also purely radial. 
 
 mrU =π2   m some constant 
 

θθθ iUeUiUivu
dz
dw −=−=−= sincos  
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Thus, for a source of strength m, at 0zz = , the complex potential is: 
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2
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   if m < 0, then sink 

 
 
Vortex: 
 
Here, the velocity is purely tangential. Again, the mass flux through any radius is 
constant, k say: 
 
 krV =π2  
 



Special 2D flows 

- 2 - 

 ( )θθθ cos,sinˆ VVVu −==  

 ( ) θθθ iiVeiiVivu
dz
dw −−=−−=−= sincos  
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k +ve… anti-clockwise 
k –ve… clockwise  convention 
 
Dipole: 
 
Suppose a source & a sink very close together… 
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Now, let 0→δ & µδ ≡m be constant.  
Using the expansion: 
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Get: 
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∴as 0→δ : 
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   for a dipole at 0zz = , inclined byα  

 
 
Flow in a corner: 
 
 ( ) θimmm eArAzzw ==  


