
Sources and sinks

• The 1/R potential is a solution of Laplace´s equation in 
3D 

• It describes isotropic flow with velocity

• If Q > 0 it is a source and it is a sink otherwise. Q is the discharge rate.

• Free stream potential

• Superposition of the two gives
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(Faber 4.4)



• Or in spherical coordinates,
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Sources and sinks



Excess pressure and force 
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The excess pressure vanishes at infinity where the velocity is that of the free stream. 
Then Bernoulli gives for the dynamical pressure: 
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Total force in the direction x, exerted by this excess of pressure on the fluid inside a 
spherical control surface centered on O, of an arbitrary R.



Rate of change of momentum

• The total force is equal to the rate of change of momentum in the x 
direction of the fluid, within the sphere:
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Reynolds transport theorem:



Rate of change of momentum

• There is then an additional force on the fluid in the x direction of 
magnitude

• This has to be exerted by the source (sink) and thus the source (sink) 
will experience a reaction force  
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Two equal sources
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On the plane bissecting the line joining the two sources the normal component of the
velocity vanishes. The radial component (in the direction of OP), add and are given by:

𝑂𝑃 = 𝑟 =
𝑑

cos 𝜃
= 𝑑 sec 𝜃

Velocity at one source, due
to the other:



Excess pressure and force

• Assuming that the excess pressure vanishes at infinity, where u also
vanishes, the excess pressure at P is (Bernoulli),

• The fluid to the left of the bissecting plane experiences a force due to 
this excess pressure, given by 
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Analytical solutions of Laplace’s equation
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Ex.:


