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ABSTRACT
The present work is intended to investigate the
properties of a gridded wire-plate corona device when used
as corona voltage stabelizer {GCVS). In particular it is
devoted to the investigation of the dependence of the

stabelization on the cathode length (Lc)‘

INTRODUCTION

The need for voltage stablization has been so common
and important that certain preferred circuits and standard
practices have been developed. The corona voltage stabelizer
at normal atmospheric pressure was investigatedl. The basic
mechanism of various corona modes and corona stabelization
have been studied by Loebz. More work has been done on

34,5 and gridded devices® for cvs devices.

the wire-plane
The study of the cathode length variation is found to be

more complicated as it is necessary to take into consideration

the fact that the discharge of electricity is confined to

that portion of the anode wire covered hy luminous glow, If

the length of the cathode is varied the operating length of

the wire increases and therefore the corona current increases.

The present work is devoted to study the effect of cathode

length on the characteristics of GCVS device.
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EXPERIMENTAL SET UOP:

The arrangement of the GCVS device is shown in Fig.({l)
which consists of a highly polished plate serves as cathede
of area 14.2 x 6.2 cmz. Ankor wires of diameter 0.33 mm
were used as anode and grid wires. The distance between the
sirgle anode wire and the cathode plane h,is 2 mm, the
distance between the double wires grid and the cathode plane
hg is 5 mm and the separation between the grid wires is 3mm
The limiting resistance on both anode R, and grid Rg is each
20 MO,

Two equal mica strips have been used to insulate the two
rounded ends of the plane cathode from the anode wire and
also to vary the effective cathode length Lc from 1.2 to
13.2 cm which is fixed by the separation distance between
the <two mica strips.The GCVS device is placed in a closed
enrclosure inside which the relative humidity R.H. and
temperature T are kept constant during the running time of

the experiment i.e. R,H. = 30% and T = 25°C.

RESULTS AND DISCUSSION
The variations of the corona current I with the anode
applied votlage Va was determined and shown in Fig.(2). It
has beenfound from this f:'_.gu.re that for a given applied
voltage, the corona current Ia increases as Lc expands,and
for a given Lc the steady corona current starts by a very
small region where it increases nonlinearly with increasing

the applied voltage beyond which it almost increases linearly
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according to the relation
I, =m v, t Io (1)

where m and Io are constants,
= Applying the least squares fit to the present experimental
results in these linear region of the carona current curves
“ the conctant values of m and I0 corresponding to different
values of Lc were determined and represented in table (1).
Applying the least-squares fit for m and I, represented in
Fig. (3), empirical formulas of the second order have been

determined for m and Io in terms of Lc . Thus an empirical

formula was determined for Ia interms of Va for different

values of Lc in the form.

I = [(-196.3-8.11,+L_+0.47 12) +(39.53 + 1.83 1, ~0.084 L%)
a c [~} [o] [~ c

-3 -6
x 10 va] 10" amp. 2

where Lc in mm and va in volts.

Table (1) The computer values of m and I,

Lo () 1,076 (Ap.) mx 1075 (om )
13.2 -221.3 + 0.0239 0.0490 + 0.0041
12.2 -225.6 + 0.0188 0.0434 ¥ 0.0043
1.2 -228.1 ¥ 0.0389 0.0495 + 0.0039
10.2 ~230.0 + 0.0267 0.0495 + 0.0039
9.2 -231.0 ¥ 0.0340 0.0493 * 0.0040
B.2 -231.0 * 0.0340 0.0489 + 0.0069
7.2 -230.3 % 0.0180 0.0481 + 0.0063
6.2 -228.5 * 0.0630 0.0476 ¥ 0.0013
5.2 -225.7 ¥ 0.0188 0.0468 T 0.0013
< 1.2 =222,0 * 0.0113 0.0457 F 0.0067
o Eod -217.4 % 0.0134 0.0445 ¥ 0.0067
- 2.2 -211.8 * 0.0860 0.0431 + 0.0013
i 1.2 ~205.3 + 0.0794 0.0416 ¥ 0.0025
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In Fig.(2) the computed values (full curves) of I, vs.
v, are plotted. On the same figure the experimental values
(circles) are represented, it show good agreement.

In the steady corona region the effective voltage Vie
between the anode and the cathode is given by

Ve = (1 -mR)V, - IR, (3)
Substituting for R-= 20 MQ and (m, Iol from table (1}
the relation between vae and Va is determined and represented
in Fig. (4) for various values of L.- From this figure it is
clear that the slopes of the plateau regions are positive and
increase with decreasing Lc’

From Eg.(3)

dav

ae_  _ _
dva 5 Ry 64

The values of dvae/dva vs. L, are illustrated in Fig. (5)
which are constructed from the basic data of the corona
current with the help of eq. (4). It is clear that the value of
dvae/dva decreases with decreasing L, from L, = 13.2 to 10.2 cm
after which it increases with decreasing Lc.

The values of the internal resistance r, of the device

d
are calculated by the equation.
Vae
r, = —25% (5)
a I,

Fig.(6) gives the relation between (rd) and the applied voltage
Va for different values of Lb' From this figure it is clear
taat the value of ra increases gradually with the decrease of

vV, comuing to steep rise.
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Fig.(7) shows the relation between L, and the a.c.
resistance ra of the device which is denoted by eq.(6).

_ dvae

- fa T @ (6)
From Fig.(7) it is c¢lear that X, decreases with increasing
of Lc until Lc = 11.2 cm while it increases with increasing
Lc for I'c = 12.2 rm and 13.2 cm.

Most often stabilizer devices are used incdrcuits where
the load resistance is constant and the source voltage is
subject to variations. Then as the source voltage rises, the
current through the device increases, and nearly all voltage
change is absorbed across Ra, so that the voltage across the
device remains practically constant {or increases insignifi-
cantly) provided the device current remains within the normal
glow region of the characteristic.

Nevertheless, the cathode length Lc was found to be an
interesting parameter which affects the working conditions.
Thus it is necessary to select the suitable ﬁc for anv

experiment and fix this value during the time of the results.

ACKNOELEDGEMENT

The auther express her thanks to Mrs. T.M. Abd-El-Maksood

for her experimental assistance in completing this work.

-565-




Women's College Ann Rev.
Yol. 15(1990) .

REFERENCES

1. Hosnia M. Abu-%Zeid, E.A. Gad and Hamed M. Abu-2Zeid,
J. Phys. E: Sci. Instr., 3, 285 (1970).

2. L.B. Loeb, Electrical Coronmas (Univ, of California
Press), (1965).

3. N.K. Saha, S.Kumar and S.L. Gupta, Indian J. Pure
Appl. Phys., 7 (2), 112 (1969).

4. H.M. Abu-Zeid and N.O. Mourad, Arab J. Nuecl. Sci,
Appl., 21 (1), 207 (1988).

5. H.M. Abu-2eid and N.A. Al-Sager, Pak. J.Sci. ind.,
Res., Vol. 33 No.9, 380 (1990).

6. H.M. Abu-Zeid, E.A. Gad and T.M. Abd-El-Muksooad, Univ.
College For Women, Ain Shams Univ., Annual Rev., 16,

7 (1988).

-566-

sy g e e e 4 .y gy 7 YR




Women's College Ann Rey.
Yol. 15(1990)

SN el Ss Y aSlab le kol Jab =l
5.2t Il

Ol Sddlae alasel s 5180

Gl pals

Cee—ta g S lad e Bga ) Job ow tls et 1ae Jylaz,
St B3R ) e b pSeddl St Tt agalt
o 5 lly dmaad] (€L,

e JLoad oS Al bgadifyb o] condl 13 UN5 e Sagady
M ol Sy poedd At gl e WMy ¢ GLea ) LA st

o 3 S iS Jelso Gl Jyaadd e liadt bogadi Jgb SLSat LNl

-567-



doue)sisag bBuiyiwy

*JazyT1qeas 28elToA RuUOX0D ay3 Jo juswaduexae ayr { 1) ‘213

) _ A'H

Bvis

Women's College Ann Rev.
Yol 15(19590)

.

v ®y

*

v ¥y
v\mnozﬂmu
—\\\\\\\\\\\\\\\_
UK 0L mm
ﬂv Dmm % J.:,_S WO
. 0toc<
oll_ _ )
P14
kmn_n_.m luTh_umN
) 3

A'H

gvis

~564-

— e g
e A e e T e

-

el

g A e LR o g W



‘

I

1

o
b

od]

'

S0

1
| Le= 13.2¢em 2
2 12.2 i
r 5
3 1.2 5
| . & 10, 7
8
5
- 9
5 10
~ 7 14
8 12

S~ NwWw s haw e @
NN NN N NN NN N

I\

V, (Kv)

Fig, ( 2) T, Vs. ¥ for different values of Ly

Women's College Ann Rev.
Vol 15(1890)

-569-



SOhT
!

L8

m (ohm"lJ

L6

X

L2~

1 ]'1 I 1 ' IJ!'J;I l_l
-200 :

10 12 14 Lc{cm)

=210

220

| 0
—> x10-6

230

lo Amp
4

240

-250—

\ 1 | 1 | 1 I

. Fig, ( 3)m&I, vs, L, for various values of L,

: Wonten's College Ann Rev.
Vol. 15(1980)

-570-




Women's College Ann Rev.
Yol. 15(1590)

{ I | | | 1 T | 1

~N NN~ NN e N NN

Lo cm

. ., .o , e as

1 -

i _ S

Vv, (KV)

5.5

4.0



7 ¢« 11 7 i
J
-
0.18 |~ i
B _
0.16 |- .
014} ]
0.12 =
<
> - —
o)
-
~ 010
Py [~
= B
© 008 =
~ ]
0.06|— =
L‘ =
004} =
- “
0.02¢— =]
- 5
0 YRS S SN N TN ISR TN [N SN NN SN WO U |
0 2 4 b -] 10 12 14
Le (em)
dvae
Fig. ( 5) gy Vs. L.
a

Women's College Arn Rev.
Yol 15(1890)

'

e L B A L e A

- =578-

many g, “aww



_l
E
o
™ NN &N o~ NN N N N NN e
TLC37..|nw © M~ WO V2 M o e
o - N M .y 5765‘321
-
L
l—
™ -
- 2 = = e 2
— o0 ~ [Te]
R I B B
o o]
154 o
~3

ﬁgmi,mm

Callege Ann Rev.

990)

8.9

V, (xv)




! | [’71 | I fﬁfr LA [

—

4.0 —]

" N
3.5+ =

o -
3.0 "'TL

a - 7
Z 25} —

o, '

[ ~ T
2.0+ T

L _

1.5 r— -1

L —
|.0r" ]

" .J

VR o ]

i n

ob o v oo b oo v | L
0 5 10 15

Lc(cm)

Fig. (7 ) r, Vs Lc'

Women's (?ollege Ann Rev.
Vol 15(1590)

’ -574-

AP, " e—reap— gl R I 3L r= P T "




e lla _ Ka J, o
a < l_-u;

o l,.—a--‘ o d_xza L_? — CJL——I.A-"_ a4 K - l_ﬂp\.—qm'

]
o

I . ) .
o 3 il sy,
iy

= b R | I - 4—"f——_u,"-.h-_c-\-a;:|/a-l

' Sy ally Lhall b lsl) 3K GLS, ek PNl e At J e

JURE T I

dgara oy pill A aze facl

a A}
.

Bl

=

=,
c e
¥
-
i
S
.I
1



