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Potential Function (():

· Definition:
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· Characteristic:
It always satisfies the irrotationality  (i.e., 
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· Physical meaning:
( = constant is a potential line

Streamline and potential line are orthogonal to each other

Potential Flow:

· Governing equation:
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To Solve Potential Flow Problems:

· Superposition of Elementary Flows

· Basic elementary flows:

· Uniform flow
· Free vortex
· Source/Sink
· Doublet
· Method of Image

Superposition:

For example:
Flow over a circular cylinder = Uniform flow + Doublet

Uniform flow:
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Doublet:
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Flow over a circular cylinder: 
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Method of Image:

· Used to simulate ground effects

Solution Procedure: 

Step 1:
Draw image vortices so that resultant velocity normal to wall is zero


Image vortices are constructed as:

· Same distance below the wall

· Opposite rotation 


Step 2:
Find induced velocity at location B (point of interested) by all vortices (original + 

images)

· 
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For example, 
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 induced by vortex 1 (original vortex):
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Step 3:
Find stream function ( at any location (x, y)

· 
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where ( > 0 is in the counter-clockwise direction
Example:

A positive line vortex with strength  is located at a distance (x, y) = (a, 2a) from the corner.

1) Compute the total induced velocity at point B, where (x, y) = (2a, a).

2) Find the stream function ( at any location (x, y).
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