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Introduction

� Allows solving the potential incompressible problem
(or linearized compressible) for complex geometries.

� It’s based on distributing singularities over the body’s
surface calculating their intensities so they comply
with the contour conditions on the body.

� It lowers the problem’s dimension
� 3D to 2D (the variables are on the wing’s surface)

� 2D to 1D (the variables are on the profile’s curvature
line)

Green’s Integral
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� Apply Green’s integral, with:

� : Speed potential in the point of a source
with strength one located on the point P
2D:

3D:

� : Speed potential in the point

Basic Formulation
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Basic Formulation

� Definition for the contour surfaces: 

S∞∞∞∞ : Infinity
surface

( ) ( ) 0m mF G G F Nds Nds
Σ Σ

∇ − ∇ ⋅ = Φ∇Φ − Φ ∇Φ ⋅ =∫∫ ∫∫
r r

B WS S S Sε ∞= + + +∑
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surface
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Sεεεε: : : : Sphere
centered

on P

Basic Formulation

S∞∞∞∞ : Infinity
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Basic Formulation
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S∞∞∞∞ : Infinity
Surface
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centered

on P
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Basic Formulation
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� : Inner speed potential in the
point .  The contour condition is not defined

Basic Formulation
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Basic Formulation
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� Subtracting both equations we get:
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Basic Formulation

� Green formula :
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Source distribution

Doublets distribution

� Φ and Φi must comply with the following equations:

� The contour condition for the inner potential can be 
set freely, it’s the degree of freedom that allows to
choose different singularities.

Basic Formulation
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Diritchlet’s Formulation
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� The integral equation must be solved making the point P tend
towards the surface of the body

Potential of a doublet: Φd
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Source distribution

Doublets distribution

Potential of a doublet: Φd

Diritchlet’s Formulation
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• Choosing the inner potential as zero: 

Doublets distribution
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Neumann Formulation

� The equation’s derivative is found to calculate the
perpendicular speed on the body (                    ) and then it’s
made zero. The variables are:          and . If the inner
potential is zero, the only variable is (doublets
distribution).

� Some information is lost
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