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I1

ELECTRODE SET

Jiratep Sungkaw

Chalermkiat On-ath

Dumrong Songchareon
Siriwat Pothivechakul Advisor
1992

Abstract

This thesis is research project in electric field breakdown
in air. It is an analytical study of the factor for breakdown voltage
in electric field when change electrod and gap. The shape of electrode
have four shape is sphere , plane , conicon point 30 degree, conicon
point. 60 degree ;3 by test for the various gap at distance 0.5 cm. to
B cm. which have data to curve plotting to lay down the hypothesis and

comparison with theory.
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i
50
i

o e
U= @)y

=l . . . -
N 3.2 AR IR THLANA AN NITHE ¢, uarddanaunaTdi ¢, aanty

TuUUITUINUNY X

- . . - " ~. . 8 4 . - Ll J
ewisaaunIA n, AT r,  eawleniiawuneaiuane i il iases x=0

< ] < P <4
uaaﬁa1ﬂut11§1nv1a11uL11tnalunll11utaqalnvnwi
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w ﬂ. Ao 4 1d . ' I
M 0O LI UATAIRANEINRANTEAE X INAWALINUaRn
L ] |
ng ~d [] u”"l’u [
Avlutudasnuy dx 1=uagn1nn1saqnnglﬂuieﬁ1u1ana1enuuunuu1aqn1wuuu1uuu n
Y a
uardasnu’ dx UuAA

dn = - GONN(r +r ) "dx

4 .
ta1aiuu1aanuﬁa43011u1ungn1aaaai
4 - .y = 4 - Q' L
luﬂﬂuﬂlﬂ1ﬂh¢ﬂﬂil101ﬂﬂ?1uﬁuﬂqﬂ1ﬂl1“.“ n(x=0) =D,
nx) = n, expl-Nr(r +r )" x] (3.2)

- 4
3.2.2 earadiiaan (mean free path)

& d - et N\ 4 4 d4 N 4 i =
TeBZAHTICLARE 22 NN IBANY a1lana1snznagnﬂataaauniuu11¢nasiunu TeazAdTe
4 L] L ] [ Y] - 4 . - : ] Y]
nu1a=nﬁu X astn1nu11u1un11inntﬁu1u151u11115u11q x M x+dx X9ty dn/n
4 - ] - L] - -
1nnsaﬁ1utnaneunungn1a n 18Ln1nuua11ulai1zasﬁu1=laeuuanagnwnganuaﬁ

A4, o 4 4 ' o
umuniunutunlaanuﬂ1ﬂlﬂu1=autn1nu18usﬁi1s uuan

-

An = J x.dn

2 o
A S _:TT(f‘l"‘z) 3 x_nee_“"lna)Nx dx
0
A = 1 (3.3)
2
Nv(r +r,)

-'-4 - 4 " - '4”9 (v
uuaa1=nznﬁ1=Laaaastn1nuimuuulncuunuuﬁaan11luueua

n 4
r, = r WlRIEAEAHIELAABNANHUNTT(3.3)

» ﬂ -4 w
RIEUNIALUNTULANREBNNINLABINY T,

[ 1/4Nar" (3.3.1)

s $. dige ‘ ‘ o B
1uﬂu1u1ii1aLan|1nuas|nnnunﬁia1ﬁl1clu1utaqa?¢ti§nuaguq IANNAALRARTRUN
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- 4 - - - - » - B -
BUIRLANLUBLNAUNUBUIGEANTHLANA (WA r <Cr ) AVTAAVIEAEAATE LAABHANA LAARTAY
N

e = 1/Nr,r (3.3.2)

L] - J 4 L] » s = L L] 4-1 - " <
u11=nuai1=Laaunna11|14auuu1aa1nn11uaauagn1nnua71u111§en1wu11us11laq
_ -d < - T -
THLanamavny 1un1unﬂ11ul11lawaga1ﬂnn=Tutanauaﬁ1nnxauqnu HH vV Ul v
1 1]

s 5 d o o &
AN IRURIINL 11;“‘“1’["8 I ﬁu

aquu1xu=uﬂ1s:aaalaqnﬁitnw1ulﬂu

4
W v, = v, ,v=J2 v,

el
ny a = - 4
N = 17JZN (Al =1snzadieiannnaelagaw)
Ay =1/4/2wr "
. 75 --..-4‘\ ot < - - <4 ’
ugavin Ae = 5.66 09 UUARE LARMTAURNIUIRLANIEATSAX RN TS LARANANN T

RN S :
a11uu11lae1=auii1=tnaauuaenuquﬂqﬁ T URABRIINAY P LWTIEATIUNLILULER Y
. g L ‘: ! = - -
Tuiana N nuagnunia;aainvincuﬁa N 1iludadTase1eiin p uastﬁuiaﬂmunugangﬁ
- a
T fUuAa

N = P/kT

>
%
n

kT/4J2 wr “T

u?atinuaé1u3u

7\.r.t

(P, /PY¥(TIT,)

- » o, ] L4 4 "4 ‘ [ ] - L]
T THEININAT TR INTILALNEAY IS BUEEY P Uaz t AI3AWNTEAEATTERAVNINAIN

u#av171un1719 3.1
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< - - 4 0 o o <4 -
179N 3.1 uiﬂiﬂiﬂ118ﬂﬂﬂ‘18lﬂﬂllﬂ‘"Tiﬂ?ﬂﬂ THWMAITWULTILARA Vv TRAA

¢ <4 °
u1uawnnunﬁaaunaquwin T= 228 k uaz p = 760 Torr

n u.u.Tuiana (10 ") | vmssee) tﬁudwguﬂnawq
H, 2.016 11.77 1,740 2.74
He 4.002 18.62 1,230 2.18
H,0 18.000 4.18 580 4.60
Ne 20.180 13.22 550 2.59
N, 26.020 6.28 467 3.75
0, 32.000 6.79 437 3.61
A 39.940 ‘ 6.66 391 3.64
co, 44.000 4.19 arz 4.59
Xr 82.900 5.12 271 4.16
Xe 130.200 3.76 217 4.85
SF, 146.06 2.5

- 4
3.2.3 MIMNTIEINNANIEASRATELARA

- 4d 2~ @l b w .
n11n1za1alaq1sasai1ztaaalungnuiﬂu1u1uana 2119 (0 Lﬁua1u1uagn1n
44' "L - 4 da - -la
taauntluises x 1051uiunu1utaqnu1nngn1aau TEAY X NARTEACARTSY UuLAY
. L lﬁ.l - 4 - L] ﬂ.
Waz n(x) A4a N iitn1nua1u1uagﬂ1ﬂaauucuu1nﬂ1u1ni nﬁ1sasai1zln1nu10311u;u
» o, [ . - ﬂ“ v a
a1ui1u1uagn1annuu1nﬂ1uﬂn1l N, uudp
dNy = - Ndx/%

4
Lua A = 1/uN(r +r )"

- - : » L 4
Taan17aunLnINNIdaYE NIEla

Ny Ne "™ (3.5)

]
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|
|
|
|
i
\ .

A A A

4 o
EUn 3.3 AITNTEIIBNANTEAC AN TS
4 . 4 - = 4 I s ' . -
LUANTIUAVISBE LARBALAEADINLTILARS ITANNIWERTINITEURENUIAL2IATR LAY Ny
-« -8 & v
Tulaii3un A =6.28x10 R. Q1MLT7 Vv = 467 m/sec (IMMRI1T719 3.1) @azuu

[ = . -y -4 (']
ATMNUAARTIRAINITIEURBIUINASHT TR

VIR = 467/6.28x10°°

7.4 X‘HDg

o> -
T-44 QTIRAUITUIUIN

I

- a - A
UUABRITUNITHUNY

n

a ' o
3.2.4 WAVUAZAIINLTINAYTARAY

‘ [] » 4 4 - s ‘\. l= o L] ]
LuHUaan1un§nwatnaaun1uu1u1u1nuuui agn1nLua1uui=uuaqqquaeluzdnaeq1u
s - [v] 4 u-v' L] - [ - " as -y )
RULAS LNANITHIUNY ngn1aniunuuuasn1nnaau1nuueuaqc1nunnu URSHNANINNTEIA

r'd 4 - i 4 a
nie318 1uﬁn11=iugau agn1anquuaasuinee1uaaulaan Al
'] = 2/3KT = 1/2 WW" (3.6)

J L] - - L -
LuE k AR AIRNAIEBVTUANKEY (R 1.37 x 107" ws/K
- ' - '
T AR AIAGWANENUIG
L | L |
T HIABBIAUNIA

e 4 d . w
v HE AILARBEEIAINL TINVRIERY

v
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L] »
Wil v LB ITU TN R T ﬁ1uua51u§uuqi wana av’ iuagunuuwuaulaqnni

-4 d
RIUNNEHIAUTAINT

p = 1/3 n.mv"
RT

pv

A
1asn
4 - -
LUR v AR UTURT
i d
vV AR AMLTIRANANY
R A3 AIAYRIIANNIY 8.3143  ws/K.NOL.
- - - - ) - <
NIUBILAAINUNITATEINARAITSAS AR TS isun11n18118l?iiﬂllﬂiﬂ1ﬁﬂL1ﬁﬂ!ﬂ1ﬁ
ﬂ {f - Lsfrd o “ Sl d
LUNMINTE AR ULUNNY LIRKRNT AU UL TUANNUY RIIULTININAINE vV IEAALNBUALAINLTD
#vda v A@
- 1 o

dN_/N A4V TLexp (=i )TYdviv, (3T

lﬁuﬂ?1ﬂlg?#ﬁ1iﬁlﬁﬂ°

LA v =
P
. w 4 : < " -
dN_/N = 11u1u§uinulnqagn1a TUNIUIRRINAIINL T2 TEND Y viv, it vidv/v
o & oy
Wandusasn1inisiaa

ad 4
p(vlvr) =pv) = 4fi.e “TTasn vV = ViV
v ¥ 4
Dawuni i 1
1
J pv )dv_ = 1
v_ =0

r

oW e < ' - 4 . w & s
a=1aLiun11ia11uL11n1=1131uiuu1a1ai1u1un 3.3 BETRA ML TIUUNR NI

< .
am1uc11§1§a1utn1nu
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1
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r
t
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/
7
s

7
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|

I

1

I

]

1y
-~

P " ; .

+ L t '_._

T Vet 2 3 Vo= ¥

4 < id - r VP

7in 3.4 a11ut11n1=a1uuuuuun§t1aanqnugu T, (1) <T,_(2)

d o - - o 4
LUBAUNLNTINIETAAD UL TILAAAU AR

o
L8 = V .p(v )dv_
V=0
o0 e
=4 y.e " dv =2
) ¥
azii v = 2V = lLazvV, @
Jv
[+
v L. =1 Vv .ptodv,
V=0
o z
= 4 SV .e™Tdv = 3
JT o 2

L1 24

v = J372 VP = 1.224 VP
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- ] » d o , . -
u34#1uﬁaulﬂcn%u1au11a%1na11nt118008 v, (effective velocity) UuAB
3
1/2nv __ . _ 3/2 KT
4 -
LG m @A H18I3iﬂ!ﬂ1ﬂ
- -
T wWa BsavAl
1] L
o - - [
u11ut11|nqngn1a1u;naunncqaﬂqu?itlnu1a11

'S =

L 144

- ‘ 4 4 - o vy
Tua1799 3.1 liaenin11ut11taauﬁ1unan1neauqu 25 C HASAIINAY  T60
w < v 4 < -w » o '
Torr lniqtnqauluu1a11 ngn1atnaann1uu1ia1n1ﬁqlﬂquuaea1nn11u|111ul1u
- - < “ o ¥ s 4
1 mm/usec TUAITHALARRTAN WASNAIML TINTEIIALRULABINUY WANIIUIAUREY

<4 4 HAw »2 w ' ' e
BUNIATNNIREIT B, 0, ... ..o AIONVTLRABUDA T8RN TBUILRBNANAT L HITUAR
] 2
1/2m (v ) eff  =1/2m (v eff =....... = 3/2 KT

“ o a y v o~ o 4 f a 4% o ' 4
aiuunLnﬂl1auiiuu13unliiuﬂ1ﬁnl11!0"11n%n1ﬂn181ullqanuu1uunu1nn?1 24747

< - <4
n11u111Liﬂ;lﬂiTutnqa1lTa1;aun§u13:naTulaqa H, = 2.mp

v, =Ja /a_, vV, = J 2.1840 x 1.74
v, - 105 mm/usec
LA B = NIRNENALRANTAY
B = WREANTUTRBY = 1840 m_



3.2.5 ﬂ11é1lﬂﬂﬂ'ili1ﬂ1ﬂlﬂ5‘ﬂ

- . - f@ ¥ 4a
E1Iun1aiunnunu:aaquiuﬁn11ﬁ1lnia!li01uiaula1uu 11n1u1ulaan11naunna

]
» - - . d da " - 4 - . 4
ueuuu1n Bl UESNWRINIUIEY ¥ iun10naunnauquau1a n, lﬂﬂ'u"“1uﬂ“1“1“!ﬂl

- . - Ve 4 -
na1e1zun11n1nnaaun1i1u1unun11naungnluua1
o
dv/v = 4m, 0 /(n tn)

<-4 - s a - . - >
Tuntan = =a, w18 dv/v = 1 UUABISUNITOIANBAWE N WNINNAIINNTINGN

4 4w 4 - - . -
LRARBUNTHNUNTINANNAAUY 0 B, << m, WIB B, ) m,  (Hun 1 IduTEnIINELee

- - e -4 (]
KRTBUNUBEAAN u1nnu1utaqnqnn1lis1a

dw/v « 1

ﬁmn11luﬁu1in§uu1liuﬁ1u§u§na1casin11ﬁ1annauiii1uliuou1qiquti1ﬁu
dw/v = 2 m,.m /(n tn)"
44 h " g . - £ q'. - » l‘
Tunzann1TiuL uulllalgu (unelastic) tnc¢1uanuﬂ1uuu¢ﬁsu11ungn1agn
- ‘ - - - - -y
FuLnanun (excitation) , uanmd (disdociations) l?nluannnu1lncutnnl1lu

(ionization) n11iu1unu1liud1ugu§nn11nuu1ﬁiauéu wiverunianaaast e

dv’ /v = B /n_in,
0 n, = n, wlae
dv’ /v = 172
uan << m wie
dv’ /v = 1

. - » - oo [ ™ - -
UHANIIALRARTAY (n) l1l11la1lalaiacc1uanuacuua1anuav|auu1n1uLaqatna
4 o - -~ - e . . [ »

AURT , NITBUANATD NTRUANAIBLAARTAY Tlnnuﬁ1u11nn1ana111u1ageqa (n, = m)

L¥aY 50 %

3.3 unAlIs9UNY (charge carrier in gas)

- <4 .
W17 T EN T A Buen RTRNURLASN N
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3.3.1 n11|ﬁanun1anqw1
- 4 :
1un1iuniuU1snlu31angn1anin181 (1aBAUYIN  ,THARUAL WASALAANTAY) B9
LIERLUANANNTVRRBENATUNTIE N Tedvandrsiiniiuente oy Toif «, 5, ¥ Lh&
- 4 s ‘
11nuic§an11 n;nna1iuueai1n1utaqalnen1i;unc11nsac¢1ua11u7au URHLAARTEY
' L] - u' L] -
ua:ngtﬂuni1z1ui1i1snsl1l1nu3uuauas1ﬂtn1=n=uusga1atﬂuna1i n11ﬁtﬁatﬂung
1 4 a o
ﬂ1au1=1anlu wIRluTUNUTARBULIN
& da 4 4 - 4 o aw
1uu11a1n1¢i1u1u1annunun=1slﬂaau1na1uinﬁua nsuu1nn1=augcq UaAsIBUURE
> I d « a . - E - 4 4 a
RINTERUUINE LA LUBNNUANHIBNNNBNI U IWTARBUIZHNINTY Ilsisﬂﬂ1"n!ﬂlﬂllnal1§
dudasun g

+

<4 . a ¥ -4 » 4 -
NIZRULHUAUING LAN H‘ = 800 nen_uwmiunun

Ni~ = 500 ingnu1dﬁ;iuixun1

H

4 o . -~
nIEdY 5000 Lum7 swliansia N,° 2350 BRI LYUALURT

"i

2000 ingnu1dﬁuiuitun1

- - - 3 % K 5% Jw
NHUANNTRNNNADITUIULWNTUI NN

vrasuay N, = 15,000 sERMUHiICNuRLNAT
N,” = 12,000 dBRaudiisuRLung
MAIUIUBLRARTRUISHURS N, = 10 WBRAUAKI L YU LuAT

t-11si;ana1nu§nasLn1si1nu1uthalai1a

8.3.2 NITTINRDIINN
- » . d. [ s
n1111un1nu1uu1sn11ingn1aﬂis1tﬂun1su1un11nn11utnadn11aﬂuqan BUNIN
- - -~ - ‘ L]
u1s§11un1;i131|nutu11u§u1cacgati1a1nu S WAGIRIARBULLAL N1 TUWINTEI 1 0RY
‘ - » -l o » -
1alaqalunia1nil011ua11l1lu UNRNIWITRBBUUINUASTRABUALL NI nun§n1n
L] [ ] L 12 - ‘
UTEIIERARIABNUIAL 101D 1N TR 4 TRA 180 ) Wilniur
an’ = N~ = -pN*.NTdt
4 o . .
LNR » fadudisangn 13 1anhuIng (recomabination coefficient)

4 .
CLATRIRUBA UL R vlii\‘lﬂm.lil'lll m1)

Tann N N = N
4
uaz N = N, tua t =0
sy dN =

-pN" dt
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4 - - -
t  LMBAUNLATNASTA

NTTIMRIUIMNTENINLIAT & = 0 B9 ¢

N t
J dN = -2 J dt
N, N 0
|}
1 = s
N N,
N(t) = N (3.9)
1 Hlo_pt

» . ) .
UHRIIIRTIUNUIUUUBEY Ilgﬂ"ﬁ“lﬂ.i lﬂ“"l lllﬂllaﬂﬂl“ 780

‘ - L] [ ]
HulTsAnTn1T79082 0 » 8231 BAUTAD

’ = 1/L(1/N-1/N ) (3.10)

£ .4 - e 4
uaulunenua1ﬁuaulncn1i act?un11iuiacn3d 3.5

6

Lpx10 cm3/sec

2 P AR
7

10 2 ‘103 104

4 & " -
zuﬁ 3.5 iuu1sinin1111nl11ualni1annunun1n1dﬂguagu 20 aedLvaLTed
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- v - » o - < -
MTTINRINUTIMI IR TRARUITHIINT U INIARILNABAT WU TIUL IR L AR
t = 1/N_»

#m8191du » TeeR N = 2 x 10 cm'/sec mas N, = 1000  Iom/cm’

~ 4. Qéia“
IR IR INITUIUARALLNABA TINUNL
3 -a
t = 1/10 x 2 x 10 = 500 sec

v .- . d w > a =
avinunrTiaastapautwnL 111t 3MWTARAUIERGRIIIN 1000 LWRALYAY 500 Tut189

500 sec

3.3.3  Nn1IEwinTsa18 (diffusion)

s o 4 4 v i 4 4
inRuap it nsueaeunTeeunIess holiag il ss e ceReun
§ . - ¥ N 4

TinusnnTIs nn1a€nas1iﬁn11luicl§n1nﬂ131 RRISANITUNTINTEINE NIULUBIIIN
-! - - 0 - 4 - J-l
a1 indi Ldeea s Tulinnaesenay 1oy BERANA 19N NTERENITLARAUNEAINIENY

< - - . ) . v -
a1 Tmein iRy ATIMRANATITRIRTIWMIMUUTAIRUN AU TEITUNIT 351 INLne
n11ﬂ¥ui1n1aa1niﬁnti:nsﬁu1u|1anun1sltin1sn1uln¢n1i AU MUURA S ARAY

»

hd J 1 ]
n§1ulnnu|nii1u33 AR N, = N (X,7,%)  @adimou - N, tuwinszadnaanty

- » " -
11nu1u1u1aauu1ut1:1;ﬂu1ﬂu1aian11utin1zn1a 1]

dN_ /dt =D(O Ni + ° Ni+ 9Ni) «(B.1D)

"
oxX oy 0Z
4 ' - [ ™
1A D AR AIMYAINITANINTEITE (diffusion comefficient) M11aAR

D = A.V/8 a' /sec (3.12)

;.v . . o L] u - - -:
UL HRIITIATIRIAINITUNTINTEIIA D ﬂlﬂlenﬂﬂ'l'llﬂ“lﬂiﬂ‘l" NIRUAE RAMAN 'Iﬂlal
] -



24
D - ™ %/p/n (3.12.1)
-4 o - L L] ' ]
KQﬁuntaﬂn1auacﬁu1aumun111naauasﬁn11uu1n1311a1auwnn1ﬁ1aaau

d o ;
3.3.4 NITLARAUNDANAWNIA

e

4 A [ ] - - » L . 4
aunﬂnﬂ1=1Lnaaunaa1¢1utﬂu1stuuu (INWRIAMTEW) D TuARUINTWE (HB
1
W - . - 4 4
gurniuin E 1=nﬁ1ulnau1qn1=n1uuagn1nﬂ181 Aa Q.E n*nwnﬂ1=3nma1uuaztnanun
' o o - 4 da ] o ' <aq

AnaNTELUNY Lﬂan11lﬂaaunaiﬂtsgnna HRTEUATIMANKRLAY AT TUMRIIMUTAINTELRNAD
+ INT.Q .V

J = IN’.Q*.v‘ (2.13)

4 s .
wa N oumz N A8 BUNTAYTE AUINIALAVA IR 1A
%
+ - -
Q uar Q Aa ﬁ151|n¢aqnwn
o e ¢ el
v' uar vo A8 A21uL17aTuN(drift velocity)
" e 4 4w ol e -
AU AZ AL TILARAUNINHATAA NG 2 11TENIT AP

~ I IAEP TR Pl /N
l)jggmmﬁn1ﬁgi ALARATANIL LARBUNAIOWAYIWUNTATY AD
v =JT[2.e.u/m] = fluw) = f E

. a o b ' [ - 4 - . 4 - w <
227Un170A TUNITEANUAITUNUINLYE - A2IUL TIATUNIEURIALUALNAUANAIINL T

4 v 4 - - - =
LUAIAIMNAITIUTAN a‘munwLnanunnmaqmmw1m=nnn11tfunu ATINLTARANINTT

4 L -
Laaaunaacaqnwatﬁuﬁadqu1ann1qnuﬁ11nLﬁﬁuaﬂuquuﬁ1

v = b.E (3.14)
4 - 4 4 o
LA b Aa #&nvna1TLARaun (mobility) naqaqn1a

4 o ' - o4 o o
ﬂﬂﬂwn11taaaunnaa1aaaunaqn1ﬁd1u1um LAAIRINNAIULATHARUITUY IR 1
4 o -~ 4 -~ ]
Ly MUTTEINIAA2uLATaRAu N WA INANE  kV/em) nnaﬁuta1uaﬁu1u1uﬁ1gqq A1

4 ] F Vs - € w ¥y ¥ rer -
ﬂnﬂwn11tnaaunnaaagnwnnsnungnun1ﬂutﬂaanﬁu1u1ﬂ31lanuau nqunuagnuﬁununq

W 4
nraaTua1T19n 3.2
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11111# 3.2 dn1wN17LAaauEae1aRBuLIN(b’) wastapauau (b7) maenay

#1949 3 1 bar 20" ¢ st E = 1kV/ca.

ny »*  (en"/sec) b~ (ca'/sec)
i, 8.7 7.9
N, 1.6 1.8
0, 1.4 1.8
co, 31 1.8
He 5.1 6.3

‘ J : L] » an - J
ﬁn1nn11tnanunlniitann1nulungna1¢a1nﬂun1wuln?saiu1u1ii1 Avlugiin 3.8

D 1030 mlsec
Vicm
20+
16}
124
8 &
4 4
0 10 20 30 40 50

4 4 4 4 °
7in 3.6 #ATWNITLARBUNEAYALARNTAUTNTATLAUN 1 bar 20° ¢

3.3.5 anwesnT e eudIuienTurau TRy

-
60 Eckv/Am

g1 i IIR N TRARETIABIM eI TaslTauL RauTuR R nYaEn T 19 9

- L4 ‘
RIEUALTIRY R INWITENRUAIS N, 76 % uas O, 21 % AIWLARE (A_,N_,He)1 %

4 y] - g - 4
uaz C0,,SO_,H O uazau 9 tun111n1uu11s1n1(§1c?uun1aa1a1u1uau§q Uy LURY

L . -
A TIRIINA VIR IwT 9 ;iil!n1nﬂ18!lél(ll UUNN 1889718 N WNEN NI Y

#1913108 TaminRdA19ENTT80 0 BN IHIERRI MR TN TN L sl Tenm 4 ¢ 10"

Ohm-cn




- - L] - ' -
ATMMATUNIUINLWIETRINASUASLANY 1.6 ¢ 10 ° Ohm-cm UaEnTIINNIAIINAWUNIY
FUWIETI12 2.2 # 10" Ohm-cm

- 4 - o " v 4 - » .

aanLuana1n1dudn1tu11ii1ngu1i asuuL MU AUN T9AUL T TUTENI 1 SUNUTEUINAY

A ]
L J ‘ - .
n1ﬂ1?;an{ia1n1llﬂu¢u1uac1uzﬂn 3.7a) nin1sli1uaai1u3ﬂ b Feitudae 1 wee

7l 3.1
L

Self—sustainiﬂg

P v —— — e

. @, ©

11 = A !
%812 % | Townsend
i ydischa Pg(?:
| ; . 1 &
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RIRULRN NIRRT ML AT IR R T SNEY 20 KV/cm nIsudas LR IUARI4TIRLTY T
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n V_{eV) W (eV)
H, 7 15.4
H 10.186 13.59
N, 6.3 15.6
u 10.33 14.54
0, 7.9 12.5
0 9.15 13.61
H, 4.9 10.4
He 19.8 24.5
N_O - 11
NO 5.4 9.5
.0 T.6 12.59
co, 10 14.4
SF, - 19.3
nﬁilall - 10—24
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172 wv" = 1/2av," + 172 W " 4 v,
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- 4 - »
AMAENWUT v = mv, + NV, EEia v, la
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dv, |

RV = (m +tH)v,

v./v=n/n + N
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‘ L - ]
A17T90 4.2 AR A uaE B aaInan

i A (ea-torn)™ | B (ca-Torm)™*  |switiMé ®/p
(v/(ca-Torr))
Air 15 3es 100-800
N, 12 342 100-600
H, 5.1 138.8 20-600
He 8 34 20-150
A 14 180 100-400
Kr 17 240 100-1000
Xe 28 350 200-800
co, 20 468 500-1000
H. O 12.9 289 150-1000
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C 4.81 4.39
ca 2.42-3.21 2.24
Cs 1.38-1.9 1.81
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Ta 4.05-4.16 4.07-4.19
¥ 4.35-4.8 4.52
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woa - .
WlaR x__ Uas ales) b

dw, = -¢ - ek 0
dx 18vg, X max
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X, = Je/i6vg, (4.16)

uanuii11uinﬂcha15a1nn11nnuﬁ1 X_.. MVNEUN1T (4.15) il

LR = -eJeEIlEE.
| A = -e/2¢JeENT, (4.17)
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7 185.60 180.9
8 211.00 209.2
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WHUTEUIYU ABRINTIN

e84 (en. ) |nTeduiuTaa1 i Indu ey, ) | Tedun TeRuLuTRRY 28 (kv ) 5 a¢ [#nain
1 2 3 4 5

0.5 4.85 15 15.83 |16.2 |15.9 |15.8 15154
1.0 4.05 28.8128.1 |29.4 |29.1 |29.1 | 29.1
1.5 3.9 43.5(48.2 l44.1 |44.1 |44.1 | 43.8
2.0 3.45 $5.5]56.4 |B5.8 |57.0 |657.8 | 56.4
3.0 3.8 84.3|84.0 |81.0 |83.7 |84.0 | 83.4
3.5 3.8 93.0]94.5 |93.5 |91.5 [94.5 | 93.4
4.0 8.6 102.0/105.0{108.0{109.5|105.0]105.38
4.5 8.3 112.51117.0}115.5]120.0|120.0]117.0
5.0 3.8 130.5[132.0(130.5[126.0|1382.0]130.2
5.5 3.45 145.5/145.5|144.0[141.0]145.5 1@4.3
6.0 8.45 156.0]156.0|156.0]159.0|156.0|156.6
6.5 3.45 165.0|169.5]169.5|168.0|162.0|186.8
7.0 3.45 175.5|176.5)184.5/1084.6|184.5/180.9
7.5 3.0 198.5(192.0/198.0]/198.0/196.5|195.6
8.0 3.0 210 210 {212 | 207 |207 |209.2
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TeasR 19 (on. ) [ TeduiuInan 1t TuRu v, ) | TsdunTeiuiuTee 128 (kv ) 5 aTe |d10ais
1 2 3 4 3

0.5 1.5 15.45{15.8 [15.6 |15.6 [15.6 | 15.57
1.0 1.8 30.6 |30.6 |30.6 |30.0 |80.3 | 80.42
1.5 1.8 45.0 |45.68 |45.0 [44.7 |45.6 | 45.2
2.0 1.65 58.8 |58.8 |58.2 |58.6 |58.2 | 63.52
2.5 1.8 71.1 |71.1 |70.2 {70.2 |70.8 | 70.18
3.0 1.8 85.2 |84.6 |84.9 |a4.6 |84.6 | 84.78
3.5 1.8 91.5 |92.4 |91.5 |93.0 [93.0 | 92.3
4.0 Sl 103.5{102.6/102.6{105.6|105.0|103.8
4.5 2.1 117.0{117.0{114.0{115.5|114.0|115.5
5.0 2.1 126.0|126.0{124.6)|126.0[124.5]|125.4
5.5 2.25 138.0{135.0|136.5(136.5|138.0|136.8
6.0 2.87 147.0]147.0|147.0]|147.0]147.0]147.0
6.5 2.37 166.0)153.0{156.0|153.0]/160.0]158.¢
7.0 2.4 160.5[168.5/165.0/162.0{165.0|168.2
7.5 2.56 176.5|175.0{174.0|168.0|175.5|173.¢
8.0 2.56 183.0|181.5/1838.0[181.6]|181.5]182.1
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5eM19 e, ) |wTeRuiuTRa1 L Tudu . ) | ToRm I dENLIIRR1E (kv ) 5 aTe |#1eain
1 2 3 4 5

0.5 3 5.1 | 5.2 { 5.2 | 5.1 | 5.2 | 6.16
1.0 3 18.5 {18.5 [13.5 {13.2 |13.2 | 13.38
1.5 8 17.85(17.85]17.7 |17.7 [17.7 | 17.76
2.0 8 21 |21 |21 |21 | 21 21
2.5 3 24.5 |24.0 |24.15]|24.15|24.0 | 24.1
3.0 8.15 26.4 |26.4 [26.1 [26.7 |26.4 | 26.4
3.5 3 29.1 (29.1 [29.1 |29.1 |20.1 | 29.1
4.0 8 31.8 |81.8 (31.8 |81.8 |31.5 | 81.74
4.5 2.7 83.6 [38.3 (83.6 |©3.3 |83.3 | 83.42
5.0 3 34.2 |34.5 |34.5 [34.5 |34.5 | 84.44
5.5 3 36.0 |36.0 |86.0 |35.4 |35.4 | 35.75
6.0 8 88.1 {38.1 [38.4 {38.1 |38.1 | 38.16
6.5 2.7 40.5 [40.5 [40.8 |40.8 |40.8 | 40.68
7.0 3 43.2 |43.2 |43.5 |43.5 |43.2 | 43.32
7.5 2.7 45.9 |45.9 |46.2 [45.9 |46.2 | 46.02
8.0 3 48.6 |48.6 |48.6 |48.6 [48.6 | 48.6
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ﬂl‘lllllll.!l 60 B¥H1Y MBRRINTIN

TEeRI9 (en. ) | W TN UTRAI ML TR (Y. ) | TERINT 4L TR (k. ) 5 a1¢ |#1iads
1 2 f 4 5

0.5 3 8.1 |10.85|9.05 |9.9 | 7.5 | 9.12
1.0 3.3 18.3[18.15|18.3 [18.0 | 18.8]| 18.21
1.5 3.8 23.4 |28.4 za.zs‘za.ss 28.25| 23.37
2.0 3.3 26.4 [26.7 [26.4 |28.4 |26.7 | 26.52
2.6 3.3 30.0 |29.7 |29.7 |29.4 |29.4 | 20.64
3.0 3.15 32.7 |33.0 |82.4 {32.4 |32.7 | B2.64
3.5 8.3 85.4 |36.1 |85.4 [35.1 |85.4 | 85.28
4.0 8.8 |87.5 |37.5 |87.a8 [37.8 |37.5 | 87.862
4.5 8.8 40.5 |40.5 |40.8 [41.1 |40.2 | 40.62
5.0 3.15 42.0 48.2 [43.2 (42.6 |48.2 | 42.84
5.5 3.3 45.0 |45.3 |45.0 |45.0 |45.0 | 46.06
6.0 3.8 46.8 [47.4 [47.4 |46.8 |47.4 | 47.16
6.5 8.15 49.5 [49.2 |49.2 [49.2 |48.6 | 49.14
7.0 3.8 51.0 |61.0 |51.0 |51.3 |51.3 | 61.12
7.5 3.3 58.4 |53.1 (63.1 |53.4 |53.1 | 53.22
8.0 3.0 54.6 |665.2 |55.2 [55.2 |54.9 | 55.02
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0 . 4
AHUTEUIU RARNATI N

aER1N(cn.) [uedutuzna it Tudu (k. ) | ssduu T9auIuTRR1E (kv.) 5 AT4 d1tein
1 2 3 4 5

0.5 2.55 13.2 |14.4 |15.0 [15.6 |15.15| 14.67
1.0 2.4 28.8 |20.4 |20.1 {29.1 [20.7 | 29.22
1.6 2.4 44.1 [43.8 j44.1 [44.1 |44.1 | 44.04
2.0 2.4 56.4 |67.0 |56.4 |57.0 |56.1 | 56.58
2.5 2.4 69.6 |69.0 |89.0 |69.0 |69.0 | €9.12
3.0 2.7 82.8 |82.8 |83.4 [82.2 |838.1 | 82.86
3.5 2.56 91.5 |90.0 |90.0 {91.5 |a87.0 | 80.0
4.0 2.55 99.0 |102.0{102.0{103.5|103.5|102.0
4.5 2.4 112.5{112.6)111.6|111.0/109.5|111.4
5.0 2.4 121.5/126.0]126.0{126.0{126.0/125.1
5.5 2.4 136.5/135.0(129.0|133.5{127.5|182.3
6.0 2.58 145.5|145.5]145.6(144.0|144.0]/145.0
6.5 2.4 154.5/154.5(156.0|154.5|156.0]155.1
7.0 2.56 162.0)162.0|162.0|162.6{163.5]162.42
7.5 2.55 166.5)/168.0[171.0{171.0|/168.0]169.0
8.0 2.55 180 180 (180 (180 |179.7|180.0
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NIMNMAN AERNATIIN

JsasWIv(ca.) l115ﬂlﬂ1ﬂﬂ11ﬁl%ﬂ‘h(k‘.) 1880“1‘3“&"1“011‘(EV.) 5 ﬂgi ‘1(‘:!
1 2 ] 4 b

0.5 11.1 15.9 §15.9 |15.9 |15.0 |15.0 | 15.6
1.0 10.985 29.7 130.3 |30.6 |30.0 |30.3 | BO.18
1.5 10.85 45.6 |44.4 (44.4 |45.9 |46.5 | 45.36
2.0 9.9 58.2 |63.0 |657.0 |59.4 |61.5 | 59.82
2.5 10.2 72.6 |72.0 |72.6 |72.0 |72.6 | 72.86
3.0 9.9 84.0 |85.5 |84.0 |84.0 |87.0 | 84.9
3.6 8.9 96.0 |96.6 |94.5 |86.0 |96.0 | 95.82
4.0 10.2 106.5{108.0}1058.0(108.0}108.0|107.7
4.5 10.9856 121.51120.0)118.5|123.0(120.0]120.8
5.0 10.985 136.0(135.0|135.0{132.0|133.5|184.1
6.5 10.36 144.0|147.0)147.0[145.5]147.0|146.1
6.0 10.65 158.0({154.5]153.0|154.5/159.0|156.0
6.5 10.8 171.01162.0|171.0{171.0|171.0|169.2
7.0 10.68 181.5]180.0{183.0|185.5(180.0]181.2
7.5 10.65 189.0|193.5/192.0{193.5|192.0{192.0
8.0 11.1 204.0§204.0|204.0|204.0|195.0]202.2
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15!5*11(0!.) l1'iﬂl“1l.11{lglzﬁ(k'.) 1uinl115utu1na11;(kv.) 5 ﬁ¥0 ‘1l‘=H
1 2 3 4 5

0.5 5.7 8.1 | 81| & | 8.1]7.95 8.05
1.0 6.9 13.5 |12.6 |12.9 | 13 [13.5 | 13.1
1.5 7.5 17.7 |17.7 {17.7 [17.4 |17.4 | 17.58
2.0 7.5 22.2 |22.2 |22.2 |22.2 |22.2 | 22.2
2.5 8.1 0.3 |28.5 |27.3 {27.6 |27.0 | 28.14
3.0 8.1 30.6 |30.0 [30.0 |30.0 |30.0 | 80.12
3.5 7.95 82.9 [32.1 |33.3 [33.0 |83.0 | 32.86
4.0 7.8 85.7 |36.0 |86.0 [36.0 [36.0 | 85.94
4.5 8.1 41.4 |42.0 [41.7 |71.4 [41.7 | 41.64
5.0 8.1 45.9 [46.2 [45.6 |45.9 |45.9 | 45.9
5.5 8.1 48.6 [48.8 [48.9 |48.9 |49.0 | 48.8
6.0 8.25 52.8 |61.6 |51.6 |52.8 |51.6 | 52.08
6.5 7.8 54.6 |55.2 [55.8 |55.8 |55.8 | 55.44
7.0 8.1 57.6 |58.2 |57.6 |57.0 |s7.6 | 57.6
7.5 8.1 59.4 |57.0 |57.0 |55.2 |s5.2 | 56.76
3.0 8.1 55.8 |59.1 [59.1 [50.1 |59.1 | 59.04
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JuasW19(cn. ) u115u1u1na11‘t§l‘h(kv.) THRUNTIIULNTRR16 (kv.) § qgc d1ain
1 2 3 4 5

0.5 7.2 7.5 | 7.95| 7.2 | 7.5 | 7.5 7.53
1.0 7.2 18.6 |18.9 {18.9 |19.5 |19.2 | 19.02
1.5 8.1 24.0 |24.3 |24.6 |25.2 |24.8 | 24.54
2.0 8.1 28.8 |28.5 |28.5 |28.8 |28.5 | 28.62
2.5 8.25 31.2 |31.8 [31.8 |82.1 [30.9 | B1.56
8.0 8.26 34.2 |33.6 [36.0 {38.6 |34.2 | B4.32
3.5 8.26 : 84.8 |36.6 |30.8 |34.8 [84.2 | 85.04
4.0 8.4 38.4 |37.8 |38.1 |38.4 |38.4 | 88.22
4.5 8.1 45.0 §45.8 [46.8 [45.6 |44.4 | 45.42
5.0 8.1 45.8 |45.0 |44.4 [43.2 |45.8 | 44.78
5.6 8.1 45.6 |46.5 |4T7.4 |A47.7 |47.7 | 46.98
6.0 8.1 48.9 |50.1 |49.2 |49.8 |49.5 | 49.5
8.5 8.55 51.6 |54.0 |52.8 |52.8 |53.1 | 52.86
7.0 8.25 56.5 |66.7 |54.0 |55.2 |5656.2 | 55.382
7.5 7.88 58.56 |58.8 |57.0 [50.0 |58.2 | 58.30
8.0 7.65 63.0 |62.4 |63.0 [62.4 |62.4 | 62.64
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58 (ea) [ reiutuTna1 1L TRu (v, ) | simasduinTned(v.) 5 aTe |danads
1 2 3 4 5

0.5 3 9.3 | 9.0 | 9.0 | 9.0 | 9.0 | 9.086
1.0 3 19.2 |19.2 {18.5 |19.2 |19.5 [19.32
1.5 8 l20.25/30.0 |29.25|20.5 |290.25|20.45
2.0 'R 36.0 |87.2 |36.0 |36.0 |36.0 [36.24
2.5 8 43.9 [44.4 [45.0 |44.7 [43.8 |44.87
3.0 3 51.3 |51.3 |51.5 |51.8 {51.3 [51.4
3.5 &7 57.9 |68.1 |57.9 |56.8 |57.9 |68.82
4.0 2.7 65.1 |64.6 [64.8 |64.5 |64.8 |64.74
4.5 3 69.9 |69.9 [69.9 |71.4 |70.2 |70.26
5.0 8 76.5 |76.5 [77.5 |79.8 |76.6 |77.38
5.5 3 83.4 |84.0 [82.2 |81.0 |82.2 |s2.56
6.0 3 90.0 |87.0 |88.5 |88.5 |87.0 |88.2
6.5 2.7 80.0 |90.0 |87.0 |93.0 |88.5 |89.7
7.0 3 83.0 |100.5(99.0 [96.0 |94.5 |96.6
7.5 8 102.0(103.5|108.5]100.5|108.5|102.6
8.0 3.3 108.0(109.5{106.5|103.5|105.0|106.6
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JEE5R4 (cn. ) | NTHRULUTRRITIL TR (kv. ) | Ts M 4ENLNTRG 1 (v ) 5 aT4 |#1tads
1 2 3 4 5
0.5 5.26 9.1 |9 ) 9 8 9.02
1.0 6.8 18.9 {19.05]19.5 [19.5 [19.2 | 19.23
1.5 7.5 28.8 |28.8 |28.8 |28.5 |28.8 | 28.74
2.0 8.01 38.4 |38.1 [39.0 |89.0 |38.4 | 38.58
2.5 8.1 AT.4 |47.4 |47.4 [46.8 |46.8 | 47.16
3.0 8.34 55.2 |53.4 |55.2 |54.0 |54.0 | 54.36
3.5 8.84 61.5 |61.5 |81.5 {61.5 [61.5 | 61.5
4.0 8.1 69.0 |69.0 |70.5 [69.0 |69.0 | €9.3
4.5 8.25 73.5 |67.0 |75.0 |78.0 |75.0 | 75.3
5.0 8.55 83.7 |81.1 |81.0 [81.0 |81.0 | 81.54
5.5 8.55 87.0 |87.0 |87.0 |87.0 |89.7 | 87.54
6.0 8.1  |s4.5 |94.5 |96.0 [s6.6 96.0 | 95.52
6.5 8.1 102.0{102.0|102.0[102.0{102.0| 102.0
7.0 8.1 108.0/108.0|108.0{108.0]|108.0] 108.0
7.5 8.7 116.5(117.0{117.0{115.5|115.5| 116.1
8.0 8.4 123.04128 |123.0{123.0[/123.3| 123.0
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ssER1eon.) [uTeaNINIRA1 2L NeN (v, ) | TeAmTeiuLLIRa 1 (v, ) 6 AT e [driaile
1 2 3 4 5

0.5 8.9 7.86 | 7.85)7.2 |7.2 |7.2 7.28
1.0 7.2 8.46 | 8.4 |8.37 |8.4 |8.4 | 8.4
1.5 7.29 j13.2 [12.3 |12.6 |12.9 |12.8 | 12.72
2.0 7.5 |21.6 |22.5 {21.9 |22.2 |21.9 | 22.02
2.5 7.85 27.0 |27.0 |27.0 {27.0 |27.8 | 27.06
3.0 7.8 az.4 |32.7 |s2.7 |38.0 |32.7 | s2.7
3.5 8.19 87.8 |37.2 |37.2 |37.2 |86.6 | 87.2
4.0 8.4 42.0 |42.0 j42.0 [42.0 [42.0 | 42.0
4.5 8.56 45.6 [46.8 |45.6 |45.68 |45.8 | 45.6
5.0 8.1 A7.8 |48.6 [48.6 [49.2 |48.8 | 48.72
5.5 8.1 61.6¢ |51.8 |61.3 |51.0 |51.3 | 51.8
6.0 8.34 53.4 |68.1 |54.0 |54.0 |538.4 | 53.58
6.5 7.88 55.2 |55.5 |55.7 |65.2 |568.4 | 56.6
7.0 8.1 57.3 |58.8 |58.5 |{56.7 |658.5 | 57.96
7.6 8.1 60.0 |61.5 |60.6 [60.8 |59.7 | 60.48
8.0 7.89 61.2 |61.2 |61.5 |61.5 |62.1 | 61.5
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5EsM 19 Ccn.) [RTeauLUTRARI L TuAu (kv ) | TERuMTRuLTRA 14 (kv.) 5 T4 [diais
1 2 3 o 5

0.5 8.0 6.6 | 6.6 | 6.45| 6.6 | 6.45| 6.54
1.0 7.8 9.3 | 9.8 | 9.3 | 9.6 | 9.8 | 9.48
1.5 8.25 11.7 |11.86]11.7 {11.8 [11.85|11.79
2.0 8.1 16.3 {15.3 [15.3 [15.3 [15.8 |15.3
2.5 7.5 ‘28.1 27.6 |26.7 |27.0 |25.9 |26.78
3.0 8.4 82.7 |32.7 |82.7 |32.7 |s2.7 |s82.7
3.5 : 7.5 35.7 (35.7 |35.7 |35.7 |35.7 |35.7
4.0 7.8 40.2 (40.2 |40.2 [40.2 [40.2 [40.2
4.5 7.65 43.8 |43.8 |42.6 [43.5 |43.5 |43.44
5.0 7.8 45.3 |45.8 |45.3 |45.6 |45.8 |45.42
5.5 8.1 43.0 [48.5 [48.6 [48.0 [48.0 |48.22
6.0 8.1 49.8 (49.2 |49.2 [49.2 |49.2 |49.32
6.5 7.65 51.9 |50.4 |51.0 |51.6 |51.0 |51.18
7.0 7.5 51.9 |51.9 |51.9 |51.9 |51.9 |51.9
7.5 8.4 ) 52.0 |51.9 |52.0 [52.0 |62.0 |51.98
8.0 7.95 53.1 [52.5 |52.0 |[52.4 |53.0 |52.52
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0 0 4
HEUTEUTIL KBRNATIIN

JeasR19en. ) |UreduiuTnaI i Tuan (kv. ) | TsimasduIuIan 114 (v.) 5 a3 |611ais
1 2 3 | « | s

0.5 2.1 9.3 | 9.9 [ 8.0 | 9.3 | 5.0 9.3
1.0 2.1 18.9{18.75|18.¢ {18.6 [18.9 | 18.75
1.5 2.1 27.9 |27.6 |27.8 |27.6 |27.6 | 27.66
2.0 2.04 35.4 [35.4 (95.4 |35.4 |85.1 | 85.34
2.8 2.1 42.6 [42.6 |e2.6 [42.6 [48.2 | 42.72
3.0 | 2.25 49.5 [49.8 [49.8 |49.5 [49.8 | 49.68
3.5 2.4 §7.6 [56.1 |66.4 |56.1 [57.0 | 56.64
4.0 2.4 62.4 [63.9 |63.6 |63.3 |64.2 | €3.48
4.5 2.4 71.7 {70.8 |72.0 |72.3 |72.6 | 71.88
5.0 2.55 79.2 |78.6 |79.8 [79.2 |79.2 | 79.2
5.5 2.64 84.9 |86.4 [85.8 |u7.0 [84.9 | 85.8
6.0 2.64 90 |91.5 90 [s0o |[s0 | s0.3
6.5 2.55 93 |94.5 [96.9 |96.0 [95.4 | 95.16
7.0 2.7 99 |100.5/103.5/102 |[108.5| 101.7
7.5 2.7 106.5{105 |[108.6|111 |109.5| 108.12
8.0 T 2.61 114 |1e |11 f114.8f114 | 114012
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1585W14 (ca. ) [N T4RULHTRRI ML TuRu(kv. ) | TedmmTeiuLUTRR1 6 (kv.) B @3¢ |d1eain
1 2 3 4 5

0.5 6.9 9 a;as 9 |8.1]8.1]| 8.61
1.0 8.4 18 |18.8 |18.3 |18.3 [18.0 | 18.1a
1.5 9.15 28.5 |28.8 |28.8 (28.8 |28.8 | 28.74
2.0 8.4 87.2 |37.2 |36.6 |36.9 |37.5 | 87.08
2.6 8;1 44.4 |44.1 145.0 |45.0 |45.0 | 44.7
3.0 8.7 52.8 |53.4 |52.2 |52.8 |58.2 | 52.8
8.5 8.58 60.6 |80.3 |60.0 {60.3 |60.0 | €0.12
4.0 9.15 63.4.|68.8 |68.4 [67.2 |68.4 | 67.74
4.5 8.7 {76.2 {76.8 |86.8 [76.2 |76.8 | 76.56
5.0 8.7 86.1 |86.1 |87.0 |87.0 | 84 | 86.04
5.5 9.1 98.0 |94.5 {91.5 {91.5 | 83 | 92.7
6.0 8.56 100.5}100.5]|100.5|100.5| 89 100.2
6.5 8.55 106.5/106.5]105.0|1068.5]106.5| 108.2
7.0 8.7 116.5{117.0§115.5|117.0]117.0] 116.4
7.5 9.1 123.0(121.5/121.5{123.0[121.5| 122.1
8.0 9.1 136.5|183.5|135.0{136.5|135.0| 185.3
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ssasmrecen. ) |UTeRuiNTRRI ML TuBU (v, ) | TEEINTIERLITRA1 I (kv ) B 3¢ |Wriain
1 2 8 4 5
0.5 7.8 9.16| 9.3 | 9.3 | 9.15| 9.3 | 9.24
1.0 8.4 11.4 |11.4 {11.25{11.4 |11.4 | 11.37
1.5 8.4 13.5 |14.1 {14.3 |13.8 [14.1 | 18.96
2.0 8.4 16.9 [16.2 |16.8 [16.2 |16.2 | 16.26
2.8 8.48 22.5 |22.8 |28.4 |23.5 |22.6 | 22.96
8.0 8.4 33.0 |32.4 |32.4 [33.0 |33.0 | 82.71
3.5 8.4 37.2 |87.2 |37.8 |87.5 |37.2 | 87.38
4.0 8.37 42.0 [42.0 |42.0 |42.3 [42.0 | 42.06
4.5 8.25 45.0 (45.0 |45.1 [45.1 [44.4 | 44.93
5.0 8.19 A7T.7 |48.3 |48.3 |48.3 [48.0 | 48.72
5.5 7.5 50.1 |50.1 [49.2 |50.1 [49.8 | 49.86
6.0 7.5 51.6 |51.9 |61.0 |51.3 |61.6 | 61.48
6.5 7.71 58.7 (52.8 |52.8 |51.9 |51.0 | 52.44
7.0 7.8 55.2 |53.4 |52.2 |65.8 |55.8 | 54.48
7.5 7.8 57.0 |57.0 |56.7 |55.8 |s4.6 | s6.22
8.0 8.4 57.9 |59.4 |60.0 |59.4 |59.4 | 59.22
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IsasRe(cn.) |BTeuLuTRA1IML TN (kv ) | Ts@uIIRNLUTINE M (v ) 5 aTe [d1neis
1 2 3 4 5

0.5 7.5
1.0 9.3 11.7 11,7 §11.4 J11.7 |11.4 11.52
1.6 8.7 13.2 |13.65]13.4 |13.35]13.85] 13.33
2.0 8.4 18.0 |18.0 |17.8 |17.85|17.88] 18.0
2.5 8.85 156.5 |26.0 126.0 {26.0 |25.8 265.86
3.0 9.0 83.0 }38.0 |33.0 |32.7 |83.0 32.94
3.5 9.8 : 37.8 |38.0 |38.0 [38.0 |37.5 | 37.86
4.0 8.7 42.6 [42.68 |42.6 |42.6 |42.0 | 42.6
4.5 9.3 44.5 |45.0 |44.8 |45.0 |45.0 44.86
5.0 8.7 A4T.4 |48.0 [48.0 [48.9 |48.9 | 48.38
5.5 9.8 50.0 (48.5 |50.0 |50.0 |50.0 50.0
6.0 8.7 52.2 [51.6 |52.2 |51.9 [62.8 | B2.14
6.5 8.85 54.2 [54.5 |54.0 |54.0 |54.0 | 54.14
7.0 8.85 56.2 |b8.1 |67.8 |57.9 |5T.0 58.7
7.5 8.48 60.0 |59.4 |59.0 |169.5 |59.0 68.3
8.0 8.4 61.2 |61.2 |61.5 |61.8 |61.2 61.38
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0.5

1.0

1.5

2.0

2.5

3.0

8.5

4.0

4.5

5.0

5.5

6.5

7.0

7.5

8.0

8.93 | 8.938 8.93 8.93 9.78 8.94
19.14 | 19.14 | 19.57 | 19.57 | 18.57 19.4
28.3 28.7 28.7 28.7 ; 28.1 28.7
8.7 89.1 38.1 38.7 89.1 88.9
47.2 47.8 47.2 47.1 46.8 47.2

65.32 | 56.7 §5.74 | 55.82 | 65.7 55.5
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0.5

1.0

1.5

2.0

2.5

3.5

4.0

5.0
5.5
6.0
6.5
7.0
7.5

10.85
20.85
30.1
40.0
48.5

10.85
21.9
80.1
40.0
48.9

57.02

11.06
21.5
30.85
89.57
48.5

57.02

10.85
21.9
80.1
89.567
48.5

57.02

11.08

£21.5

80.1

39.57

67.02

10.93

21.58

80.25

89.74

48.58

56.94
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T5a5N 14 (Cn.) RN TIEULUTNR IR TATIEN) 5 R34 drtain
0.5 4.59 4.68 4.26 4.46 4.46 4.56
1.0 11.28 11.7 11.7 11.7 11.7 11.6
1.5 15.3 14.6 14.9 14.9 14.9 14.92
2.0 17.23 17.02 18.08 1a8.08 17.8 17.6
2.5 20.2 20.42 | 20.21 | 20.21 20.2 20.24
8.0 22.8 23.2 23.2 28.2 23.2 28.12
3.5 25.0 | 24.9 | 25.0 | 24.9 | 25.1 24.98
4.0 26.38 | 26.8 | 26.38 | 26.38 | 26.38 26.46
4.5 28.38 28.3 28.3 28.5 28.3 28.84
5.0 30.8 29.36 30.2 29.36 28.7 29.64
5.5 31.0 81.4 31.4 31.4 31.0 31.24
6.0 32.3 82.3 82.3 32.3 32.8 32.3
6.5 34.0 33.6 34.4 34.0 34.0 34.0
7.0 35.7 35.7 34.9 85.3 34.9 35.8
7.5 36.6 86.6 85.7 36.1 38.6 86.82
8.0 37.8 | 37.8 | 37.4 | 87.4 | 37.4 37.56
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JEa5N 14 (ca. ) TR TIERINTRAIINATATIAM 5 ATy dLain
0.5 5.74 | 6.8 6.6 7.6 7.2 6.75
1.0 10.6 10.2 10.2 10.2 10.2 10.3
1.5 14.468 | 14.6 14.4 14.6 14.4 14.52
2.0 17.6 18.0 17.8 17.8 17.8 17.8
2.5 20.2 20.4 20.2 20.2 20.4 20.8
8.0 23.0 22.3 22.5 22.0 22.3 22.42
3.5 24.2 | 23.8 | 24.2 | 24.2 24.2 24.12
4.0 25.56 256.5 26.5 25.9 25.9 25.66
4.5 28.1 | 27.2 | 27.4 | 28.0 | 27.2 27.7
5.0 28.7 28.7 | 28.5 | 28.7 28.5 28.62
5.5 30.8 | 30.8 | 31.0 | 30.8 | 30.6 80.76
6.0 1.9 32.3 31.9 31.6 30.9 81.9
6.5 34.0 338.6 83.6 33.86 33.6 33.68
7.0 85.3 | 85.8 | 34.8 | 85.8 85.7 35.28
7.5 36.2 | s6.2 | se.e | 36.2 86.2 36.28
8.0 37.8 | 87.4 | 7.8 | 37.8 | 87.8 37.72
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1.0

1.5

2.0

2.5

8.0

8.6

5.5

6.0

1.0

7.5

10.63 | 10.76 | 10.83 | 10.63 | 10.63 10.66
20.0 | 2ze.13 | 20.2 | 20.2 | 20.2 20.15
29.8 | 20.8 | 30.0 | s0.0 | s0.12 80.0
39.57 | 39.57 | 39.57 | 39.1 | 39.1 39.4
46.0 | 47.2 | ar.2 | a7.8 | 47.23 47.05

57.0 56.6 57.0 57.0 B57.0 66.92
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0.5
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2.5
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3.6

4.0

10.8
20.4
32.2
38.1
48.5

57

10.6

20.85

8.7

48.5

87

10.8
20.85
30.2
39.1
48.5

56.8

10.8

30.2

88.5

48.5

56.2
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30.2

39.1
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TEHERN (cn. ) IRV TRULETARIILATATIAN 6 Wiy a1tais
0.5 5.7 5.7 ¢ 8 ] 5.88
1.0 11.5 | 11 11.7 | 11 11 11.24
1.5 17.6 17.6 17.8 17.4 17.8 17.586
2.0 20.9 20.9 20.9 21.1 20.9 20.94
2.6 24.5 23.8 24.3 24.3 24.3 24.24
3.0 28.1 27.9 28.1 27.9 | 27.9 27.98
3.5 30.6 | 80 80.2 | 30.6 | s0.2 30.32
4.0 38.2 83.6 83.6 | 33.8 33.2 83.44
4.5 86 86.2 836.2 38.2 36.2 36.16
5.0 38.3 38.8 38.3 38.3 38.3 38.3
5.5 40.8 40 40.4 40.4 40 40.34
6.0 43.4 43.8 43.8 43.8 43.8 43.72
6.5 45.5 45.5 45.5 45.5 45.5 45.5
7.0 46.8 46.4 46.4 46.4 46.4 48.48
7.5 48.1 | 48.1 48.1 | 48.1 | 48.1 48.1
8.0 50.6 | 50.2 50.6 | 50.2 | s0.2 50.36
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ﬂa1anuaugu 60 B4F1 MBANITNIA

JuBER 14 (cn. ) RN TRUIITRR I (R TATIAR) 6 W79 driain
0.5 5.9 G.z‘ 5.9 5.9 6.2 6.02
1.0 9.5 9.5 9.8 9.8 9.8 9.68
1.5 13.8 14.0 14.0 14.0 13.8 13.92
2.0 | 16.8 17.0 17.0 16.8 17.0 16.92
2.5 20.0 20.2 20.4 20.2 20.2 20.2
3.0 22.8 22.8 22.6 22.5 22.5 22.4
3.6 24.7 25.1 24.7 24.7 24.9 24.82
4.0 27.2 27.1 27.2 27.2 27.0 27.14
4.5 29.3 | 28.9 | 28.9 | 28.9 | 28.9 28.98
5.0 31.4 31.2 31.2 31.2 81.4 31.28
5.5 33.6 33.2 33.6 33.2 83.6 33.44
6.0 34.8 85.7 35.3 34.8 34.8 35.08
6.5 37.4 | 37.4 | 87.0 | 37.0 | s7.0 37.18
7.0 89.4 30.4 89.6 39.4 39.6 39.48
7.5 40.9 | 41.1 | 411 | 41,1 | 4121 41.08
8.0 42.8 | 42.5 | 43.0 | 42.5 | 43.0 42.7
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1T 1UANITRAREY
#ATEHINRBN: A WMEM  7638.9 ¥.4.17an0
o M 82 %
BEWAN 27 "¢

zuunnit301n1a§1iuanl1=ﬂa1|uuaugu 30 AL Iiluigg e i anTsuddEy
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HUUTBUI ABAIATIIU

585N 14 (ca. ) AU TIAUINTNRIUGRTATIAN) 5 ATe Arieas
0.5 6.6 | 6.4 | 6.3 | 6.4 | 6.2 6.38
1.0 9.8 9.8 9.4 9.4 9.15 .47
1.5 14.25 | 14.25 | 14.04 | 14.04 | 14.04 14.12
2.0 16.17 { 16.38 | 16.38 | 16.88 | 16.38 16.34
2.5 18.51 | 18.51 | 18.51 | 18.51 | 1a.9 18.6
3.0 20.64 | 20.85 | 20.72 | 20.85 | 20.64 20.74
8.5 22.55 | 22.55 | 22.76 | 22.66 | 22.66 |  22.64
4.0 24.0 | 24,0 | 24.25 | 24.0 | 24.0 24.05
4.5 25.1 | 25.3 | 25.1 | 25.3 | 25.23 25.21
5.0 26.8 | 28.8 | 26.6 | 26.8 | 26.8 26.76
5.5 28.0 | 28.1 | 28.3 | 28.08 | 27.87 28.07
6.0 20.7 | 29.78 | 29.78 | 29.78 | 29.78 29.76
6.5 31.91 | 81.7 | 31.7 | 31.7 | 31.81 31.8
7.0 84.46 | 34.04 | 84.04 | 34.04 | 34.04 84.12
7.5 86.17 | 36.17 | 36.6 | 36.17 | 36.17 36.26
8.0 38.3 | sa.3 | 3s.7 | 38.7 | 38.7 38.54

dgya I assuddaucunniudr roe.s.)



131

AT NEANTVTRAREN

E011EN06REN: RGN 766.8  w.x.iiEn

@ty 76 %
BAMAN 29 °c
1 ] L ]

zﬂuuulliitna1n1a#1ihohni=ﬂa1nnuanqu 30 avd1 ilt=1ium1l1i§1n1slidiu

. 4
NTINEN KARNNTIIA

T585WIN(ca. ) IRV TIRNLNINE VNG TATIAN) § a1y dLain
0.5 6.8 6.8 6.8 6.6 6.8 6.76
1.0 11 11 11.2 11.2 11.2 11.12
1.5 16.1 15.9 16.6 16.1 16.6 16.28
2.0 19.1 18.9 18.9 18.9 16.9 18.94
2.5 23 28.2 23.2 23.2 28.2 23.16
3.0 25.6 | 26.6 | 25.6 | 25.7 | 25.5 25.56
3.5 28 27.8 28.3 28 28.3 28.08
4.0 28.8 20.8 | 20.3 29.8 29.8 29.7
4.5 23.2 83.2 33.2 38.2 33.2 38.2
5.0 34.9 36.3 35.3 36.1 35.3 34.38
5.5 87.4 86.6 37.2 87.4 37.4 87.12
6.0 39.1 39.1 38.7 89.1 38.9 38.98
6.5 41.2 | 40 41.2 | 40 40.4 40.48
7.0 43.4 42.97 43.4 43.2 43.4 43.27
7.5 45.5 | 48 46 45.1 | 45.5 45.62
8.0 46.8 | 46.8 | 47.2 | 46.8 | 47.2 46.96
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1uuuulneit|a1n1aﬂ1§naani:un1|uuauqu 30 81 el I igyatw nTsuddan

' [
ﬂn1luuau§u 30 B9 MBRIATIIG

s IN(en.) | IsAMTIANLITNRIM(ATaTIan) 5 a4 artais
0.5 5.5 5.5 5.5 5.5 6.5 5.5
1.0 6.8 6.8 6.8 6.8 6.8 6.76
1.5 8.3 8 8.3 8.5 8.3 8.28
2.0 16.8 | 15.83 | 15.3 15.3 15.3 15.3
2.5 19.3 | 19.1 | 19.3 | 19.3 19.3 19.26
3.0 22.6 | 22.8 | 23 23 22.7 22.82
3.5 26 25.5 | 25.7 | 26 25.7 25.78
4.0 28 28 28.1 | 28.3 | 28 28.08
4.5 30 30 30 30 30 30
5.0 31.2 | 81.4 | 31 31 31.2 81.6
5.5 31.3 | 31.1 | 31.3 | 31.8 | 31.3 31.26
6.0 83.6 | 33.4 | 33.6 | 33.4 | 83.2 33.44
6.5 34.4 | 34.9 | 34.9 | 34.7 | 34.9 34.76
7.0 86.7 | 86.2 | 36.2 | 36.4 | 36.4 36.18
7.5 37.8 | 37.4 | 87.9 | 37.9 | 37.4 37.88
8.0 39.3 | 89.1 | 39.3 | 39.1 | 39.1 89.18
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RITIWENTTNARRY
A1IEHINRANT RINAY T62.7 w.n.Tan
a2y 67 %
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zuunnlniiLaaTu1aﬂ1laanlqz¢a1l|uaagu 30 ped1 el mrigye i Tsadsi

. '
“.1.".'*' 80 B¥HY ARAINTIIN

JsAsENIN(CE.) TR TIRNL TR (ATATIAN) § ATy W1Laas
0.5 5.5 5.7 5.7 5.7 5.9 5.7
1.0 7.4 7.8 7.8 7.2 7.4 7.48
1.6 9.6 9.8 9.6 9.6 9.6 9.64
2.0 16.5 | 16.56 | 15.7 | 15.7 | 15.5 16.58
2.5 19.3 | 19.8 | 19.3 | 19.6 | 19.3 19.36
3.0 23.0 | 28.0 | 23.0 | 23.2 | 23.0 23.04
3.5 25.7 | 26.7 | 25.7 | z6.0 | 25.7 25.76
4.0 28.0 | z7.0 | z8.0 | 28.0 | 27.9 27.96
4.5 20.5 | 20.3 | 20.5 | 20.5 | 29.5 29.46
5.0 30.6 | 30.4 | 0.4 | 30.6 | 30.6 | 30.52
5.5 30.6 | 80.¢ | 31.0 | s1.0 | 31.0 30.84
6.0 82.0 | 32.0 | s2.0 | sz2.0 | 32.0 32.0
6.5 38.2 | 83.2 | 83.4 | 33.2 | 33.2 33.24
7.0 34.0 | 84.4 | 34.0 | 34.0 | 34.2 34.16
7.6 36.6 | 85.7 | se.¢ | 36.2 | 36.6 36.34
8.0 36.2 | s6.8 | 37v.0 | 37.0 | 37.0 36.8
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#01754IAABN: RIMAY 763 u.n.1gEn
a1ty 82 %
BEWAN 27 “e

Inuuuit|11u1aﬂ1ineanc= U suMaNNN 60 B9 st el insseddiy

0 . W
BUUTEUIU ABANATII

JEacHRIN(Cn.) TE UM TIANLNTAR L (ATATIAN) 6 AT4 d1tadn
0.5 6.38 6.6 6.6 6.38 | 6.46 6.48
1.0 10.2 10.63 10.76 10.47 10.63 10.54
1.5 14.5 14.5 14.256 14.25 14.256 14.35
2.0 16.4 16.0 18.2 16.17 16.6 16.27
2.5 17.65 17.44 § 17.23 17.4 17.44 17.44
3.0 19.36 | 19.86 | 19.57 | 19.4 19.57 19.51
3.5 21.8 21.7 21.7 21.0 21.7 21.56
4.0 22.76 22.5 22.9 23.4 22.9 22.4
4.5 24.04 | 23.6 | 24.04 | 24.2 | 23.4 23.86
5.0 26.82 24.8 26.5 25.1 26.5 25.24
5.5 27.0 | 26.88 | 27.2 | 27.2 | 27.2 27.0
6.0 27.8 27.6 27.68 28.0 27.87 27.73
6.5 30.0 30.2 29.78 30.0 30.0 30.0
7.0 81.7 | 31.8 | 31.5 | 81.5 | 81.7 31.54
7.5 34.0 | 84.0 | 33.6 | s4.0 | 33.6 33.84
8.0 35.7 | 35.74 | 35.74 | 35.7 35.74 36.72
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BAMAN 29 “c

zuuuulacitaa1a1eﬁ1inaanqzUa1uuaauqu 60 Bvd1 aalmdgahhlnisuidiy

. £
NTINRN ABAINTIIN

JEaER19(Cn. ) TEAUNTIENINTRR1 (A TATIAN) 5 ate WiLeds
0.5 6.2 6.6 6.8 | 1.4 6.6 6.68
1.0 9.8 | 10.0 | 10.2 | 10.0 | 10.0 10.0
1.5 14.0 | 1a.0 | 14.3 | 14.0 | 14.3 14.12
2.0 17.0- | 11.2 | arie | ar.2- | az.2 17.6
2.5 20.4 | 21.3 | 21.3 | 21.0 | 21.0 21.0
3.0 23.8 | 24.3 | 24.0 | 24.3 | 24.0 24.08
3.5 25.5 | 26.0 | 26.0 | 26.0 | 25.7 25.84
4.0 27.9 | 27.9 | 28.1 | 27.9 | 281 27.98
4.5 30.2 | s0.2 | 30.2 | s0.2 | s0.2 30.2
5.0 32.3 | 32.3 | s2.3 | 32.3 | sz.3 32.3
5.5 34.0 | s4.0 | 34.3 | 34.0 | 34.0 84.06
6.0 36.2 | 36.2 | 36.2 | s6.2 | s6.2 36.2
6.5 37.9 | 38.3 | 37.a4 | 37.9 | 37.9 37.88
7.0 39.6 | 39.6 | 39.6 | 40.0 | 39.6 39.68
7.5 41 41.1 | 40.9 | 40.9 | 40.9 40.96
8.0 43.4 | 43.4 | a3.4 | a3.4 | 43.4 43.4
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3uauu|niisaa1u1a=1§nanlizﬂn1nuunugu 60 a1 st gy inTsudday
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ﬂt1auunnqu 60 A1 MBAYATIIN

JsasWIv(ca. ) TSR TIRNCUTAR IR TATIAR) 5 aTe ALadn
0.5 7.0 6.8 6.8 7.0 6.8 6.88
1.0 10.0 10.0 8.8 10.0 p.8 9.92
1.5 12.8 12.8 12.8 12.8 12.8 12.8
2.0 14.0 14.0 13.8 14.0 13.8 | 13.92
2.5 17.0 16.8 18.6 16.6 16.6 16.72
3.0 22.7 | 23.0 | 22.7 | z2.7 | 23.0 22.82
3.5 26.3 | 25.5 | 25.5 | 26.7 | 25.3 25.48
4.0 27.2 27.4 27.2 27.4 27.4 27.32
4.5 28.3 28.3 28.3 28.3 28.3 28.24
5.0 26.5 | 28.5 | 28.5 | 28.7 | 28.5 28.54
5.5 290.1 | 28.9 | 28.9 | 28.9 | 28.9 28.94
6.0 80.6 | 30.6 | 30.6 | 31.0 | 31.0 30.76
6.5 381.5 | 30.6 | so.e | 30.¢ | 30.6 30.76
7.0 31.0 81.0 31.4 31.0 81.4 31.1@
7.5 82.7 32.3 32.3 32.7 32.3 32.486
8.0 34.4 | 34.4 | 34.0 | 34.4 | 34.0 34.32
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. d
ﬂa1nuualqu 80 BNAT MBENNTIIG

JEasWIN(CR. ) TSR TIERLUTIR M TaTIaR) 5 AT9 d1iain
0.5 5.5 5.9 5.7 5.7 5.5 5.68
1.0 7.4 7.2 7.4 T.4 7.4 7.38
1.5 8.9 8.1 8.9 9.3 8.9 9.02
2.0 15.3 | 16.7 | 16.3 | 15.3 | 15.38 15.38
2.5 19.1 18.1 18.9 19.1 18.9 19.02
3.0 . 22.9 22.5 | 22.9 22.9 22.6 22.74
8.5 25.1 26.3 25.3 26.1 25.3 26.2
4.0 25.8 26.8 26.6 26.8 26.1 26.52
4.5 27.0 28;8 27.2 27.4 27.2 27.12
5.0 27.2 | 27.2 | 27.2 | 27.4 | 27.4 27.28
5.5 28.0 | 28.5 | 28.3 | 28.3 | 28.5 28.32
6.0 28.9 | 290.4 | 29.1 | 29.3 | 29.8 20.8
6.5 30.8 | 30.8 | 30.6 | s0.8 | 30.8 30.75
7.0 81.0 31.9 31.4 81.4 31.9 31.52
7.5 82.3 32.7 32.7 32.3 32.7 32.54
8.0 84.0 34.2 84.0 34.2 34.4 34.08
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AT LTI N TEUENTEALLTIAUANY BRNBLRATATAUARS Y UAN I asUnl B8 cm

4 - - [ - L] -
NTSHENTSALE TIAUAINERIBLRATRTAUARS N UA (BA. )

N
f"“r"'\

O
Q

O
T

TERULTIRY = 27.6 “C 27 c |T= 27 c |T= 29 c
(kV) = 765 maHg 763 malig|P= 765 mulig|P= 765 malig
= 82 | T4 % |H= 82 % |H= 75 1
9 0.03 0.026 0.036 0.032
18 0.08 0.053 0.065 0.065
27 0.09 0.08 0.1 0.095
36 0.115 0.112 0.135 0.18
45 0.155 0.142 0.165 0.175
54 0.175 0.175 0.2 0.2
63 0.23 0.208 0.235 0.28
72 0.26 0.24 0.26 0.265
81 0.285 0.272 0.305 0.8
80 0.306 0.32 0.345 0.345
99 0.84 0.36 0.89 0.37
108 0.38 0.398 0.435 0.42
117 0.415 0.436 0.475 0.46
126 0.45 0.472 0.52 0.5
135 0.495 0.512 . 0.57 0.6545
144 0.54 0.582 0.61 0.59
153 0.595 0.61 0.648 0.645
162 0.6856 0.645 - 0.7
171 0.72 0.87 - 0.76
180 0.809 0.72 - 0.81
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NISUENTEALUL TIAUAY 'l'llli‘l‘ LaRTaTauARcTUA(RA.)

1

] J/

O

O

030" ()60 (]3¢ ()60°
sauuteau 1= 277 ¢ 30.5 °C 21 “c|r= 27 °“c
(Xv) P= 763.5 maHg 764 malg 763 amHg|P=763 malg
H= 82 % 61 % 74 L |H= 74 %
6 0.02 0.02 0.02 0.02
12 0.04 0.085 0.04 0.04
18 0.085 0.052 0.06 0.08
24 0.09 0.079 0.08 0.08
30 0.12 0.10 0.11 0.105
36 0.155 0.135 0.14 0.14
42 0.19 0.166 0.17 0.17
48 0.23 0.2 0.205 0.2
54 ~ 0.285 0.24 0.23
60 - - 0.275 0.27
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» - [ - » . |
|111unu1ﬂ1slﬂ'=1uuﬂiu1ﬂ adnLanTaTennaciuanT=asunyl 8 ca

nisndRIs R TeR N1 4B B LanTRIRBE SR (RA)
U | Uss | Uss | Ues
O Q r I ) 4 l a Y
TsaumieRu |T= 27 “cr= 27 “c|r= 80 “c|r=20  °“c
(Xv) P= 762.5 ulfig|P- 762.5 malig|P= 764 mmHg|P= 765.9 malg
H= 74 0= 74 3 |n- 68 % |n= 75 3
8 0.02 0.02 0.02 0.02
12 0.04 0.038 0.038 0.04
18 0.065 0.08 0.08 0.062
24 0.09 0.085 0.09 0.085
30 0.12 0.12 0.12 0.12
36 0.16 0.15 0. 165 0.17
a2 0.19 0.182 0.205 0.21
A8 0.23 | o0.22 0.25 0.25
54 0.275 0.27 0.295 0.298
60 0.32 0.31 0.345 0.35
6s 0.37 0.86 0.4 0.41
72 0.42 0.418 0.48 0.47
78 0.47 0.47 0.52 0.535
84 0.53 0.53 0.59 0.61
90 0.59 0.592 0.67 0.69
96 0.69 0.71 0.795 0.84
102 0.762 0.79 0.89 0.95
108 0.85 0.89 1.0 1.08
114 0.945 0.98 - 1.2
120 1.04 1.08 v p:
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NIELANTEAUU TIRUAITEAVA L RATRTAUAREYEA (mA)

Uso’

U

Ve’

U

30 60
030" Oeo" 060° 030°
TEAUUTIRN  |T= 27 “c |t= 27 “c 1= 27 “c |1= 27 g
(Kv) P= 762.5 malg|P= 762.5 maHg|P= 762.5 malg|P= 762.5 malg
H= 74 % |H= 74 % |H= 74 % |H= 74 %
6 0.02 0.02 0.02 0.02
12 0.04 0.03 0.04 0.038
18 0.06 0.06 0.058 0.06
24 0.075 0.08 0.08 0.08
30 o.ils 0.11 0.109 0.11
36 0.16 0.15 0.145 0.15
42 0.2 0.19 0.18 0.192
48 0.245 0.26 0.22 0.24
54 0.305 - - 0.3
60 0.38 - - 0.362
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SPECIFICATION

FOR

DC HIGH VOLTAGE TESTING EQUIPMENT

] o+
IRELGEER naaadeanLAiae  DC HTGIE VOLTAGE GENERATOR

du
a9 NISSIN mad  NISSIN EbEGRRLC _CO.,LTD. KYOTO JAPAN

SPECFTCATION NO KZ91-238

DC HIGH VOLTAGE GENERATOR

(1) Type 3 Indoor use,hermetically Oil-immersed
(OF typer,snll=covled Lype.

(2) pC generator cirenibt : voltase doubling reeLifier circuits
ronpled with step-up transformers.

(3) Rabtines:

Inputz _ No.Cof phase [z Single
Frequeney 2 50 llz
Voltage : 200-¥
I'nput capacity : 12 KVA

Oout.pul.: Rated voltage De oGoo RY
Tesl. voltage = DC 6680 KV

(5 minutes)

Current : 10 mA
Polarity = Negab.ive
Rakineg = 30 minules
Ripple : below 5%

(at. rated output

voltase and current)
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CONTROL BOARD

(1) Type : Indpor use, benchboard type
(2) Ratings : No. of phase Single
Freguency 50 Nz
Voltase 2no v
Capaciby 12 KVA
Ral.ing 30 minules

(3) ﬁpparéhus mounled on the panel :

AC Volbmelker 07200V, class 2.5) 1 pee.
AC Ammeler 0TS AL class 150 L pee.
pC Voltmeber (076DUKV.class 1.5) 1 pee.
DC Anmeter (0”18mp ,class 1.5) 1 pee.
Molded-type circoit breakert75AT) 1 pue.
Volbage resulaber<main) | L. pee.
Voltage rvegulater(anx.) 1 pee.

(4) Portahble DO ammeber (Measuring the DC oublput voltage)
10/307100/200 uf,class 1.0 ¥ pode
(5) Portable DC ammeter ¢Measuring the DC output current)

142/10730 nA cluss Db 1" pees
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