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A study of the Insulation Characteristic in SFs—N2 Mixture Gases
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Abstract

This SF6 gas is widely used in industrial of insulation field. In this paper, N2 is mixed to improve
pure SF6 gas characteristics. Electron transport coefficients in SF6-N2 mixture gases are simulated in
range of E/N values from 70 to 400 [Td] at 300K and 1 Torr by using Boltzmann equation method.
The results of this method , which are like electron drift velocity, ionization coefficient, attachment
coefficient, effective ionization coefficient, and critical E/N, can be important data to present
characteristic of gas for insulation. Specially critical E/N is a data to evaluate insulation strength of a

gas and is presented in this paper for various mixture ratios of SF6-N2 mixture gases.
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2. Boltzmann Equation
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Fig. 3.1 Electron Collision Cross sections of SFs gas.
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Fig. 3.2 Electron Collision Cross sections of N gas.
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Fig. 4.1 The drift velocity of electrons in SFs+Nz gas
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Fig. 4.2 The ionization of coefficients in SFe+Nz gas
13 42% Nost SFe7)Ale] £Fulet E/N9 ©
sto] W& SFe-N: 713 9] A A+ ¥sE vet
Wz glch SFeo] Efu|&ol F718FE AASF
(e/N)2] =Z7]7} E/NI00[TdldAM e 2 ¥3ty
71 €717 ¢esla E/N>100[Td] ol deire 83
3 Z7hge & 4 9t} o)y E/NE gl e
of we} BEXFLsE AR 2 Ul 84
ol dedHA Y Ggg Wol w7 wEolvh N
9 TVt FE 45 E/Ne wizte] digh e
Ase Wgrt fdaPds ¢ F Adsd o A
Ao Ao dig dElwHAe RErh uuA ¢
watx, 1 9EAe Av|st FAr] gEeld. =T
A @iy AR Y ol ARFE A
a 7177 e dAs A He A&

e o

- 614~



F ook wetd g2 E/Ne 99X e dEAs
o) W3t Ao dojuR @A sed, ol #e
dAe AUzt UE ad ZFEY do] 4%
&b Aol Us &7l wfEel delstr)rt o

7] wjFolth
43 "r»’-:f?«ﬂ'r
20x10 ™
el 5 Mo 49
b S N 10 90
o0 EoEhmn )
X — - SN =50 50
~+=—SFIN=70
- s
"Eu toxtg ™ 4 s
z
<
= ar
s.0x10 ' - -—
. -—
¥:¥:¥;¥:!‘v——§g
004 =4 —8 4 2 4 4
T v Y T T
[ 100 200 300 400
E/IN[Td)

% 4.3 SFs+Np7b2=9] At R4
Fig. 4.3 The attachment coefficients in SFs*Nz gas

1% 43% No$} SFe 714]9] &§H]|s} E/N| ©
Btel W& SFe-N; EF71Ae] FFHAS(7/N)9
MEE et Aok SFe-N: Ef71A49] 37
& SFe9 é‘—il”ﬁlfr FhgSE Fobsta E/N9
gol FotEgsE #Hae aye B & £ 4
oowe E/N«l E’!TM A RRAF gro] AR
1A e o] SFol & @dHo] Azbe )7}
w2 WA0.L1~2[eVDAeA Aokt & o
e 7N gl7] wEelth 3 duFe] gle
Nl SFe& =39 EfstE @& ENg 99
1*1 Actd FRATY #E e AL SFed W

& E/N9 9949 7gd Biouze] 54
“H—\‘?:OIE}.

44 AEHaAs

50x10 '

00 4 ase = —

-5.0x10 " J

1.0x10 ™ —— 51N~ 4060

(x-n}/N{caf]
!
F
H

-1.5x10 " ] — B~ 577x 100

A e ke m w0 s
E/N[Td}
3% 44 SF+N;9 AadeAs
Fig. 4.4 The effective coefficients in SFg+Nz gas
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Fig 4.5 The Effective Ionization Coefficient at (-7 )N=0
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