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Abstract

Electrical capacitor is one of the most popular and widely used electric circuit elements
storing electric field energy. Due to its mechanical structure, electric field distribution
could not uniform at the edges of electrode plates constructing capacitor. This field
distortion is so called edge effect.

Principal purpose of this paper is to minimize the edge effect, so that it enables us to
optimize the shape of electrodes leading to the maximum capacitance but minimum size.
To realize this purpose, it is essential to compute the electric fields around capacitor
exactly. The electric fields around the capacitor theoretically distribute to an infinitely
long distance point. In order to take into account this electric field nature rigorously, in
this paper, we employ the strategic dual image (SDI) method along with conventional
first order triangular finite element method.

Apply our method to the capacitor having different geometrical shape as well as
permittivity clarifies the nature of edge effects of capacitors. As a result, it is suggested

that one of the best geometrical structured capacitors.
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:[(03)2‘& :éA{(Jﬁ —y2)2 +(x1 _xz)z}

NG +w32)}

= l cotd, + cot 6. (66)
5 1 2

ZIT, R EABEZEOAERBUC OV CHITS.

WO E —TAD SATHIO cot§, DRBUZ SV TEI FART. 2 2 COWEEL, £UOR S, 41k
F1YCHAT 52 L Th b, HRORE &R AP EHROSTEROME L ORIEE U TFITFT. hy,w, 10
DVWTIEK 28 TEDEE 22D THHTIE~vA FAERE LTENHE LTI 2 LI2T 5.
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ERa

nT

Y

28 =B ERLA

h=y,-¥; W =Xy — X3
hy=y;—y Wy, =X3 =X
hy=y,—y Wy =X =X,

cotf, = cot(% —-¢ - c//l]

T _4— n T
005(2 h le COSECOS(¢1+V/1)+szsm(¢l+"y1):sin(¢1+c//1)

sin(;[ — ¢ - le sin%cos(gé1 ) cos%sin(gﬁ1 +y,) cos(¢y +y)

sin g cosy, | cos @, siny,
_ sing, cosy, +cosg siny;  cosg cosy;  COS@ cosy,
© cosg cosy, —sing siny,  COsgcosy,  sing siny,
cos@, cosy, cosg cosiy,

h, W3
_ tan g, + tany, __W —hy :—h2h3—w2w3 :—L(h he + W w)
1-tan g, tany, 1— hy  ws wyhy — hyws TS o
—wy =y

cotd, = cot(ﬂ' -¢, - l//z)

T
COS[Z % l//zj _cosw cos(qﬁ2 + (//2)+ sin sin(¢2 + (//2)
sin(;r—% _%) - sin;rcos(¢2 +1//2)—coszrsin(¢2 +l//2)

- cos(qﬁ2 +,) _ cosg, cosy, —sing, siny,

sin(;/)2 +y,) sin g, cosy, +cos¢, siny,

33



cos¢, cosy, N sin @, siny,

__cosg,cosy, cosgcosy,  l-—tang, tany,
sing, cosy,  cosg,siny, tan ¢, + tany,
cos¢, cosy, cos¢, cosy,

1_;}13&
Wy W hhy +ww 1
=— m_y 3 hl :—h1 3 _hl 3 Z—Z(hlh3+W1W3)
3.4 W — Wy
Wy W

cotl, = cot(;r - ¢y — 1//3)

—h h
_ l-tangytany,; _71\72
T tan ¢; + tan iy, __ﬁJr;Wz
b
iy +ww,
__hZWI —hw,
:_i(hth +w1w2)
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T8k B MHATBREDATLAEN

ZITE p2l, 3.4 VAT LHEATEALLRA8) DEFHEC,,,Chy.Cop, Con, Xy Xg, Fy, By (ZOWTHI 5.
BORH AR CRIA T 2L SRATHEIRANK 29 DI/ EISNIET 5. ZDLEDENLFFEA SU=F 1R (67)Th
LHETB[5].

Sll SIS Ul Fl
Do =l (67)
Sg1 o Sgs \Us Fy

BER 1, 2, 3 NP uBEROEESE R G TR0, 129 OFHAIL, WOIHIMETHILNTED,

=~

Z
29 XFRARIETORR

EEEROESE S 1,2, 3
AR RN ER O B2 5 = 1,2,4,5
RABBE R OB &= 3,6,7,8

F7°, R(O67)DEEFE A 1, 2, 32T 2EFATERL.

Sas o Sas |[Uy F,
oo N E (68)
S84 S88 U8 F‘S

R(68)7°5 C,1,Crps oy Cons Xy Xy, Fy Fy 1ELL FD LN
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