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A study on the discharge characteristics of SFg gas
by Finite Element Methods in needle to plane electrode
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Hanyang University

Abstract

This paper describes the process of corona discharge in SFe gas. The discharge characteristics such as
electric field distribution, electron density, ion density and current density distribution are considered as time
go by, The result show that difference between electronegative gas and nonelectronegative gas.

Key words : needle to plane electrode(&Etl T & 2), finite element method(FEM, 7St 2H),
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Fig. 1 Flow Chart

HE)e] 2o7
‘4.

pr+dr_pt

=V (oW + ot Y W+ S

+ VD ) = ol M W - ol 0l B
AAEE 0.8 BUUFE AEES 2AEEE 4
(M= 2.

o= 2:1N,~ep,~e D
AE AEAANA 6 FEFo] th p, 9 W= glo
=g,

doe _ _
5 =0 [d6=2x

ov, r& A@)F Zo] a2ANY HEE EAY
4 o1l

r= glNkerke (8)

(6)

rie

21(6)2 Galerkin Methodoll o8] A4 3}sl4,
- £
= Zﬂf{ A4 AR A

- Al‘PH—A,QI VVel

— AtS— Atv (Dol

+ dtpl" 9l W)

+ dtes o, B— 0IN; rdrdz=(

L,= [27(1 —dtal W,
+ 41 W) 2}1 g:l - f NyNoNy drdz
+2n 4t W, | NNy drdz

dN,,
+orat 2_1;{ W,

+ W, dZ ]ﬁj r,wa,-ere drdz  (10)

—2ndtD i'\( d'e e

y  dr

dN, dN, .
e )ﬁ]rkekaedrdz]p‘ a

— [27r gl Zl The fsN,eN,-ENk,_, a'rdz]p,-e

—214tS Zjl 7o | NNy, drdz

(9

322 ToiSWHEA L Fxsly

{42 Xopd LAN: 2175411 ze
AHA otefel o] A

_dN, dN dN,, dN,
e = [2”‘”21( & dr & &)

g} Vie fsN ke d’dz] ie (11)

+27 4t (01— 0o~ 0-)

x ﬁ V2o | NiNi drdz
s
323 HRYUE A

A4 e

ARUEE AFAjelg z2E MdA), oLl

CHAZTELEE oL A Sato HAA o=

78 oh[15)

=% f [Ny Wa,— N, W,,— N_W_)E,
+{(N, W,, —N.W,,— N_W_,)E7ldrdz

7N e T MET, Ve AsAESE, e U

Aol

4. dMmE o AW
41 M2

A mdze a92e ol & $I02 F



o _10“
212x10%® /cm® &

0.65cm

2=

0.15cm

z=

A5E 7HEsRc F9 4742 005cm
05cmelth #M 9 WA D
o dx H3E F&3 s4sr] A 2
A2F A Az3 FARITS &
FA-4 393570, 225 76502 2T

Q17}8b ] 2, SFs gase) V=&
7+ 81 4 tH 4.

-3kVE

r=0.05cm r=0.65cm

2% 2 A Hy 2l 94 YR
Fig. 2 Discretized model of rod to plane

electrode
42 & 1}
e 2YL 1nsl9 2[nslelA SFs gase] A=

WEs Pol& WEE T 0|tk

2% 3 inslolA AALDEZREFE
Fig. 3 electron density distribution

-702-

39 4 lnslollA Ho|2EdEEE
Fig. 4 positive ion density distribution

3% 5 2nsidA AALEE R
Fig. 5 electron density distribution

39 6 2nslell A Hol2TWERE

Fig. 6 positive ion density distribution



27AAE A G4 dis] L2A FEAHG. E
g 1a Ag, 22 AE, BHAY AAEe AA u
g 452 ndstg (3], FAdde ¢ Uz &
22U E L2A BEAE $HE o&sHT2]

A7 A, 27Unshelle AUz Aol
=7t v EXE ERoY, H@ Hd Mg A
AZF wi$ Aenz 1A3AHAFRTG RFA S0}
A A Ho] AAAEI} gol FidtA "ot # o
T 22 AFzAAM 1A ALY FEA S
Zolxs FAAAE  E/N=288x10"° ojtag
7(c)). ol Bt} & golMe FAASFI 1342 A
R AXA Hel AR A3 FHo] FIIc =
g 5F At g & Nxdelx €7 AR
o Aol "kl Frhol gt Fole] WEE
Z7heo] mulgS & = ATHIIY 7(a)).

AFE=E 43 FUEUsr dAHEZt o
mA/mlel ol2He w ZF77t BaE) AlE
th29 7(b)).

(a) (b)

a1}

)
[ ~28ge-19 E/N

(c)

a8 7 (a) lnslolA] Hol2HZ B
(b) A37te] 2E2F AFHLE
(c) AA] W& a-7
Fig. 7 (a) negative ion density distribution

1U
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(c) a-7via electric field graph
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