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Analysis of Electrostatic Force Acting on a Wire
in Parallel Plate Gap
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The electrostatic force acting on a corona wire in electrostatic precipitator is an important

factor as one of the driving force of the self-excited corona wire vibration.

In this paper, the

electrostatic force is derived analytically by means of the image method for a single-wire to

parallel-plate gap modelled an electrostatic precipitator.

According to the derived equation, the

characteristics of electrostatic force is clarified from the point of view of corona wire vibrating

force.

L. £ 2 »n &

BREEEE O 2 v FCERBCE, M REm—
B BHvbh, EEBEECHLFTEREROERE O
R SZLFNCHB I TS, ZOREmIT =2 = ik
Tl THBER LA US 2 E8MbR TV BD,

2 v B AT R B O s B —T5 O R
BBACEL LS &y, MEBREMFRANEER
PuZ, CONPRIRBERTI s, $E-TC, RE)
eI E LCur, IREFEUCBE LCHIMBEE—ED
TCoOMEBOILIS T HHEZ T OBMAET I/
5. ZOBEOBMBERICOWTL, BHCRkebhS
KRt R COMEL N OB IR Eh b ik
wARABREE X 2 HERCHIET 2R URA e X
hTws, ToRMRE, BEMRC X 5HIERIE HE
ET B Lk, BB BRI & K % Tk
B ERhTuwinu.

LT, EHDIIRTET

TP R R D MR SR <

F—TJ—F BEKD, REERD, BREE, HEREER
* P EHALEARYES TR (800-03 &M R FUATRAT My
Bk 1633)
Department of Electrical Engineering, Nishinippon
Institute of Technology, 1633 Aratsu, Kanda-
machi, Miyako-gun, Fukuoka, 800-03 Japan
RS RFETEMESLEF (870-11 K4 HARFE 700)
Department of Electrical Engineering, Faculty of
Engineering, Oita University, 700 Dannoharu,
Oita, 870-11 Japan

L EIINEED A THIE SN 5 BRI ORI % B
Lo TRDIe. B, B OhBIRBRCIRIAT, B
BEA N OB AL SREBOEM T 2 HES I O
AR LN L. ThboREDWTHET 5.

2. HEEROLRSLIFEEOEN

H1ermd Lo, ST RERROBER S
WINPT PIRER O BIBE O F0 & h —F OFIRE
B ACIEMX SO LT AR EXL S, Cnk
X, PTEHCEMEBIENEY 2S 2L, $ENXr ThHBE
EHOMEMEE L +q [C/m] &35, S»r L33
L, BEBOBEMIBEBODOLICER LT3 LR
FTZENTED. BREBOFBEMELT, +aL—4q
DB B A A & BRI 2 e 5 153
B, MEBOBPOLMBELIEEC LT, ThbOMGEER
DALE F COEMY T Eh OFER BB WEC # %
BETRTE, Elolkdeiibbhb.,

K 1R Uk B S OEREN y TH B P EOBR
DIRE Ep %3 1 OREEH ORI > CEIERB
HERD 5 &,

g (1 = 1
Ep= -
P o {y £54ns—ms+X)+y
- 1 - 1
+ X

n=1 4nS+y +n§1 4nS—2(S—X)—

© 1
—n§14n8—y} (1




528 (68) WEAEat: H16E H6E (1992)
x1 MEEWOMS L OREEN bOER

Table 1 Arrangement of image charges and their distance from a wire.

Distance of image charges
from wire at the plate B side

Distance of image charges
from wire at the plate A side

+4q -4 -4 +4q
4S 2(S+X) 2(S-X) 48
8S 2(S —X)+4(S+X) 4(S-X)+2(S+X) 8S
128 4(S—X)+6(S+X) 6(S—X)+4(S+X) 128
inS 4nS5—-2(S~-X) 4nS—-2(S+X) 4nS
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Fig. 1 Electrode arrangement to calculate electro-
static force acting on a wire in parallel
plate gap.
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Fig. 2 Typical variation of electrostatic force as a
function of normalized displacement of wire.
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