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Green’s second theorem from the Green’s first theorem, we can simply derive fol-
lowing equation by substituting the equation from the equation swapping ¢ and ¢.
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4.1 Kernel function in 3D space

Fundamental solution for Laplace equation in 3D space:
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where ¢ is Dirac delta function.

AyG(X,y) = —0(X —y),

where ¢ is Dirac delta function.
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4.2 Kernel function in 2D space

Fundamental solution for Laplace equation in 2D space:
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4.3 BEM
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5 BEM vortex
5.1 Identities
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Divergence theorem
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when we assume the fluid is incompressible, this becomes
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5.2 Stagnation enthalpy
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5.3 NS-equation

w=VXv

V-Vv+VXxw=0

Ayv = =Vy X wy

The boundary integral representation for the the velocity becomes:
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5.4 Vortex Sheet
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?—;(nx X Vi) = Ny X {fv wy X VyG(X, y)dvy}
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5.5 Misc.
vorticity transport equation:

ow

Ey + (V- Vo =(w-V)v+VV Vo,

where v is a velocity and w is a vorticity
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material derivative:
Dw
— = (w-V)v+VV - Vo,
Dt

V=v’+v +v®

v = V¢
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v-n = 0

vVveon = —(v*+v®)-n
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6 Potential Flow

velocity: v©° + vand v = V.
no influx:
v’+v)-n=0
eov-n=-v'-n
9¢ .
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boundary condition for potential flow.
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7 Evaluation of Solution

Vﬁ = Vx(b
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7.1 Stabilization

assuming ¢ is distributed spatially around the center of a triangle y,.

¢y = ¢€Af0'(|y - Yel)
fo(r) = exp {—(r/0')3}

4o

where A is area of the triangle, o is the representative length of an element.
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8 Vortex

Wu and Thompson 1973:

Vy = V- f wy X VG(X,y)dsy
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S
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whenny - vy =0,ny X vy =0

Vy — fyy X ViG(X,y)dsy = v — fwy x ViG(x,y)dsy
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at the boundary, we have
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8.1 Vortex Blob

each vortex blob has circulation I'y, location y,, and size o7.

Wy = Z Lg(y — Yi.0%)

k=1

The g is a Gaussian distribution
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The g is a isotropic Gaussian distribution
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1 2
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Rankine vortex particle
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Another modeling
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