
Potential flow around a sphere
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Faber 4.7

Potential
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Boundary condition 1: at infinity the velocity is the free stream, which implies that

Boundary condition 2:  at the surface of the sphere R = a, contact between the sphere
and fluid require that the radial component of the fluid velocity is the same as that of 
the sphere.

Solution:
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Velocity



Excess pressure
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With p*defined to be zero at large distances, we have



Lift & drag forces

• The component of the resultant pressure and shear forces that acts
in the flow direction is called the drag force (or just drag), and the
component that acts normal to the flow direction is called the lift
force (or just lift).
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drag

lift



Different regimes
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www.youtube.com/watch?v=fcjaxC-e8oY



Doublet: line source and sink close to origin
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We have seen before that

By Taylor expanding the arctan around zero:



Doublet: line source and sink close to origin
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Let a tend to zero at constant doublet strength K, to find



Superposition of a uniform stream and a doublet: 
Flow over a circular cylinder

57


