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Abstract

In this poster, Green’s function problem containing infinite plane with two circular Neumann boundaries is analytically studied by using boundary integral equation method (BIEM). The problem is
decomposed into two parts. The first part is a free field caused by the concentric force. The second part is a boundary value problem subjected to corresponding boundary conditions. The second part can be
solved by using the null-filed boundary integral equation in conjunction with the degenerate kernel. Since the geometry of interested problem is containing two circular boundaries, the kernel function is
expanded to series form in terms of the bipolar coordinates. Once the field of boundary value problem is solved, the total field can be obtained by superimposing the free field and the field of boundary value
problem. To show the validity of the present method, the contour result of the present method is compared with those done by the image method, null-field BIE in conjunction with adaptive observer.

Boundary integral equation

27mWy (X) = jBTdk (s, X)W, (5)dB(s) — jBudk (s,X)t, (s)dB(s), xe DUB

Null-field integral equation

0= jBTdk (s, X)W, (5)dB(s) - jBudk (s, X)t, (5)dB(s), xe D° UB

The bipolar coordinates
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Degenerate kernel
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Generalized Fourier series for boundary densities
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Results and discussion

Analytical solution
For " n,=2n, >n.>0

w(x) = In(2¢c) — n.

+il[_

n=1 n

—n(n, —1« —Nn (7, +1.+27, —N(=n, —n«+217 —N(=n, +1.+21,+27 —n7 —n(n, +27 —n(—n, +27 —Nn(—n,+2n,+21
e (Ix77)_e (175 + 17 71)_e (=1x—n 72)_e (=173 1 +217,+217,) e "x 4@ (7% 71)_|_e (= 72)+e (=nx +2m +2n5)

cosn — &) +
(1_672n(771+772)) (fx 5) (l—

e—m]* + e—n(7]*+217l) + e—n(—77*+27]2) +e—n(—7]*+21]l+27]2) =2nm e—2n772 . Ze—n(2771+2772)]

(1 . e—2n(r71 +772))

e72n(771+172)) cos nfx

COSN&, + —

n(l - e_zn(77l +172 ) )

For n.=2n >0
w(x) = In(2¢) —n.

0 l _e_n(n*_nx) _ efn(nx+77*+2771) _ e*”(*ﬁx*ﬁ**'zﬂz) _ e*”(ﬂx*ﬂ*+2771+2772)
+Z_[ =2n(m +
(1_ e (rn 772))

n=1 N
Nl S G2 ) o S (77 +211 + 2175 )

(1 _ e—zn(ﬂl +1 ))

efnnx +e7n(77x+2771) +efn(777x+2’72) +e7n(7’7x+2771+2772)

(1_ e72n(771+772))

cosn(¢é, — &) +

_e—2nf71 _ e—2m72 _ 2e—n(2f71+2772)

n(l— e—Zn(ﬂ1+f72))

cosné,

cosné. +

]

For

W(x) =

77*>OZ77XZ771

Contour plot comparison 7 7] AR

2
©

o “, 0

% 27
o Q) r

= © o

T T T T T T
0.5 1 1.5 2 3

.(b) The image method [1]
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(a) The present method
Null-field BIE with degenerate kernel of the bipolar coordinates
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(c) Null-fiéld BIE with polar degenerate kernel and
adaptive observer [2]

Conclusions

The infinite plane with two Neumann circular boundaries is solved by the present method. The kernel function is expanded to series form instead of closed-form fundamental solution. Since
the problem is containing with two circular boundaries, the degenerate kernel is expanded under the bipolar coordinates. By using the present methodology, the analytical solution of the
problem is derived. To show the validity of the present method, the contour plot of present formulation is plot and compared with those done by the image method and null-field BIE with

polar degenerate kernel. Good agreement is made.
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