
Copyright © by Dr. Hui Hu @ Iowa State University. All Rights Reserved!

Dr. Hui  HU

Department of Aerospace Engineering

 Iowa State University, 2251 Howe Hall, Ames, IA 50011-2271

Tel: 515-294-0094 / Email: huhui@iastate.edu

Lecture # 19: Stream & Potential Functions for 

Basic Flows – Part 1

AerE310 - Lecture Notes



Copyright © by Dr. Hui Hu @ Iowa State University. All Rights Reserved!

❑ Potential & Stream Functions for Basic Flows



Copyright © by Dr. Hui Hu @ Iowa State University. All Rights Reserved!

❑ Potential & Stream Functions for Basic Flows

 

• What are the stream and potential functions of the flow field?
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• Potential function



Copyright © by Dr. Hui Hu @ Iowa State University. All Rights Reserved!

❑ Potential & Stream Functions for Basic Flows

 

• 2D Source or Sink flow



Copyright © by Dr. Hui Hu @ Iowa State University. All Rights Reserved!

❑ Potential & Stream Functions for Basic Flows

 

• 2D Source or Sink flow

• What are the stream and potential 
functions of the flow field?

Is the flow irrotational? 
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• Potential function
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❑ Potential & Stream Functions for Basic Flows

 

• Uniform Flow with Source
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❑ Potential & Stream Functions for Basic Flows

 

• Case 1: s = 0.  Solve for rs from  vr =0

Impossible solution since  rs > 0

• Case 2: s =  .  Solve for rs from  vr =0
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• Uniform Flow to the Right + Source (- b; 0)+ Sink (b; 0) (Rankine oval)
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• Uniform Flow to The Right + Source (- b; 0)+ Sink (b; 0) (Rankine oval)
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❑ Potential & Stream Functions for Basic Flows

• 2D Doublet flow
Definition: A doublet is obtained when a source and sink of equal 
strength approach each other so that the product of their strength 
and the distance apart remains a constant.
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• Streamlines of a 2D doublet 
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