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Numerical Calculation Method of Electric Field
by the Spread Sheet Program

Satoshi ITOU,* Shoushi INOUE* and Shouji USUDA*
(Received October 18, 1991)

The Authors expanded the numerical electric field calculation method by use of the spread
sheet program, which was proposed by W.J. Orvis. The expanded method was able to solve
the simultaneous equations derived from the finite difference method at the cylindrical coordinate
or irregular mesh on the spread sheet programs under arbitrary boundary conditions. The
calculated values enable us to draw the equipotential lines and electric field vectors by use of

a graphic utility program made by the authors.

L. £ & N &

MBS B R ORET B A BN ¢, R
FCEAY 2 v ETO R EA TR TW5. XD
i, Fw s akVELPIEBMOBREEY 7 P e FHT
5. —J, W.J. F—ex® g AkEHEY 7 1 Th5
Lotus*! & AV CHBRESY: (Ef Ay va) IO
B 753 v LG, Beh R InscoBRH RS
echsrz LwRLEL.

W PR X B U5 v R HATHEE - [
i« REMIE A v o TOFBENTE S X SRR,
T 7o 7Ly g, FALERALDOT, D
WRERET 5.

2. 5 B &

SRR s TR O M L S Bk Tk B R
MR2Es kA i o, BT S L o BB A 2 A
B GRfe, W.J. +— e ADRELLEIRY
7 b ERFIRT AR AGED. RO NI LEHE
FTREBOEHHEURNE LD EERFNE Y 7 DY =7
v = MEfRAT B REGTT .

F—rg— | HRENE, REE, Bher, BRAY-T
V, PEMFEA vV
* AR RIS (433 WHERHTEET B 50-2)
Aichi College of Technology, 50-2, Manori, Nishi-
hazamachou, Gamagori, 443 Japan
*1 Lotus 123 kB r — &2 AT 4 <r 7 £ v FELORGHEE.
#27UA b A ST VA MO,

2.1 RFEV7 MHAOEE

RGN B s B ERESE TR Bl S b
BT S COBAA RA LT 28 1 RITERE 2
%. MY 1 kHEROREMELEC Gauss-Seidel O
FigErI<Avbh5.

EHEY 7+ EEbh B V7 ik Lotus
123%1, T oA P AAL IR ENRH D, W OEE R
LT L, oA S 5 O EIE R
390h%.

L) v—2v— b LR AITHIESR GRETHY 7 + T
e b ERE T B) OEEREED. kD
{BT 51T LI Is Ul o, B ERR R
Bk, (o A DERERE LB A T TH
5. Xbhie, AWIHEFED L OEE BB HREZ N
ALEBeE, THiE] BEORELK LY, —EE
IR S5 2 A TE 5. ik Gauss-Seidel DX
BHELZDLDTHS.

() WEMtErES, 120l AR EH
B0 * —ECHEEORIETHET A L8 TED. L
i, BERCEIAT A Mo oA ELE LT
EETHZLNTESD. OBEIRIEE LI LANARE
T I 5.

(@) 7 o4 A~OEBERER D, 7 -2 Y- ORIE
HEDEEDAA—UTTFFALT7 2 AMKBITEE

LMTED. V=7 v — b LOEBENERES K TH
WS NI KT R TORMBETH - s, Thb
ORUED 7 7 7L AT RIBERETH .




FFHY 7 RO BIEBARF I (R - 3 L - EIH)

WJ. F— A vk ZnlEoBRRLT, oh
b OEEEBEED 5 b E AT, iR e TED
BREEDOLE, V-2 v— b ETCRIT B EHRL
#o®,

F— CADTERTES A v ¥ 2 DIHCIRET 51,
H e N ONEEBT AR OND Y — s v — R
BT A0ENDB. HE/KRD 77 7LD idrik8)D
el 75 77w 77 a0 DETHS.

2.2 REFE

FHZRT.

(1) FHETROB 0 EARRE AL TH
fEF T 225 5. HuvsEs - HRs #X -
BRSPS RS,

(2) EEHEY 7 +~OBE:  HHERDT S X
SWEEIE Y 7 » OFF ALY FE) - FUIH (Z/odT
ME) < BpE LS50y b5, EHRE T — 2 v —
FCAD) LRI BT 5. BR &Ry -2 v — b
NANT B, B LB R bR, B2 b
B LB ANSL, FEFEhicEo & B i ARkl
I

(3) FhE:
B — A

@ 7 AR R Lc#REET 27 510
TFFA b4 4= TRIET 5.

2.3 4571

AT X o> TR bR SHT R TORIET — 2134771
DA A=VT7 3 AMCRFENRTHBDT, LA
o DA, FHRMGAEOEHR L Ao Lk
B Fre, PEEREA » ¥ 2 OBFIND 7 » 1 AL
BOBEMAMEEIRTHS. FRLOHEHRE 7 » 1 Ah
LEAR D, HEMNEBRONZ P VERETS. #
HEy 71+ & LT Lotus 123 #7484, L0
VB LIc 75 7467 m 79 2k, FHEY 7 + el

FTHIENTES.

7 — 7 v — t OFESIE T B & cTE

3.1k R #l

EHEY 7 P RAGT, T7 5 AOFER AN Fk
DRI COEEFEM - TR - AEHE 4 »
V2 WA LI ERT. WThOBACLBEM - B
B RAT VR Lcs.

3.1 FREILOBERHE

KT BABBETOERRAEOM E LT«
WEERAR. OB A TND & &
FilA & METER A T 860559, Lol
U B FH ST D Y & AT Te TR RV BB A
TRTCAEAL LR Lz, SEBR OB E X v BT R D

237 (53)

foo B LI EHE S iR SIS H & SRR SR R
FREAEFIC AT HERECALE T 5 £ A 1Tds

TOREEFEEO EHRNEBA LY, o -w ki
29
B
L
air €=1
[ |
lass £<15
ass o=/
&- <]
ax=0 .
sample electrode
STeflon spacer
€=2.0
glass
L] D
T T &0
y air )
[
20
-~ 3y

1 WS e DS & B R
Fig. 1 Mesh and boundary conditions in a liquid
crystal cell.
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Fig. 2 Equipotential lines and electric field vectors
of the calculated liquid crystal cell.
(a) the case of air
(b) the case of liquid crystal
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Fig. 4 Equipotential lines for eccentrically facing
plate gap (Example of irregular mesh in
two dimensional field).
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