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OF THE GRIDDED CORONA VOLTAGE STABELIzER

 ولد.• <تد..
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ASTRACT

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

staلxlization on the cathode length (L,) .

ITRODUTION

The need for voltage stablication has been so common

and imprtant that certain preferred circuits and standard

practices have been developed. The corona voltage stablizer

at nommal atospheric pressure was invest1gated". mThe basic

mechanism of various corona modes and corona stabelization
٠ 2have been studied by Loeb'. More work has been done on

. 3,45 ٠the wire-plane' and grid&ed devices' ٤or CVS devices.

The study of the cathode length variation is found to be

more complicated as it i necessaryف 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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ErPERIMENTAL SET UP:

·The arrangement of the GCVS device is shown in Fig.{l)

which consists of a highly polished plate serves as cathode
2 ٠٠of area l4.2x 6.2 cm'. Ankor wires of diaeter 0.33 mm

were used as anode and grid wires. The distance between the

single anode wire and the cathode plane h, is 2 mmn, thea
distance between the double wires grid and the cathode plane

h,, is 5 1 and the separation between the grid wires is 3m

The limiting resistance on both anode R, an grid R, is eacha 9
20 M.4 •

Two equal mica strips bave been usea to insulate the two

rounded ends of the plane cathode from the anode wire and

also to vary the effective cathode length L, from l.2 toc
13.2 cm which is fixed by the separation distance between

the two mica strips.Te GTS aeice sذ placed in a closed

enclosure inside which the relative humidity R.H. and

temperature T are kept constAnt during the running time of

the experiment i٠e. R.H. = 30% and T = 25%c.

RESULTS AND DISCUSSION

The variations of the corona current I with the anodea
applied votlage V was deterined and hown in Eig.(2). Ita
has been fund from thiA figure that for a given applied

voltage, the coronA current I, increases as L expands,anda c
for a given L, the steady corona current starts by a veryc
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

1+٧m1 =ج a ٥
where m and I are constants،o

Applying the least squares fit to the present experimental
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the constant values of m and I, corresponding to differento
values of ٦, were determined and represented in table (l).c
Applying the least-squares fit for m and I, represented ino
Fig. (3), empirical formlas of the secon order have been

determined for m and I, interms of L, . Thus an emnpiricalo c
formula was detemmined for I intems o٤ V for differenta a
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Tn Fg.(2) the computed valwes {full curves) of ٤ vs.a
" are plotاe. on the same figure the experimental values

(circles) are represented, it show good agreement.

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

٧ = (1-mR) ٧ - I R (3)ae a a o a
Substituting for R-= 20 M4 and «m٠ ±) from table (1)a
the relAtion between V andV is detemmined and representedae a
in Fig. (4) for various values oF L. From this fiaure it isc ٠
clear that the slopes of the plateau regions are positive and

increase with decreasing L .c
From Eg.(3)

(4)1- mRa
dvaeي 
ava

The values of aV /dv ws. L are illustrated in Fig. (5)ae' a c

which are constructed from the baslc data of the corona

(5)٢٥ =

current with thehelp of eg. (4)٠It is clear that the value of

d7ج /dvي decreases with decreasing L, from L, =13.2tol0.2 cmc c
after which it increases with deereasing L. -c

The values of the internal resistance rب of the device

are calculated by the eguation.
٧ae
 د

٦
Fig.(6) gives the relation between (r2) and the applied voltage

", for different values of L. From this f1gure it is clearc
taat the value of increases م± gradually with the decrease of

.commning to steep rise"ي 

 و

-564-



Women's College Amn Rev,
WoL. 15(199o)

- 5 -

 م

Fig.(7) shows the relation between L and the a.c.c
resistance of ي± the device which is denoted by eg.(6).

(6)

that r decreases with increasinga -

dyae
،
aI a

it is clear

r =a
From Fig.(7)

of L, until L1ب= l.2 cm while it increases with increasing

Lجب for 1, =12.2rm ana 13.2 cm.c
Most often stabilizer devices are used incircuits 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
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change is absorbed across R., so that the voltage across thea
device remnainE practically constant (or 1ncreases insignifi-

 ;:يي.:ج:ي}
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cantly) provided the device current remains within the nomal

glow region of the characteristic.

Nevertheless, the cathode length L was found to be anc
interesting Paramneter whlch affects the wrking conditions.

Thus it is necessary to select the suitable L for anyc ٠
experiment and fix this value durlng the time of the results.
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 الجهد مثبت جهال خصائص على المها طول تأثير

 البكن الهالس

 جاد الفنى عبد اعتماد دكتور/

 تمس عين جامعة البنات بكدية الطبيعة نسم

 ابعث ملخص

 مشت جهاز كى خصا على ا-مهبط طول تفير تاثير البحث هدا يتناول

 مسوف معدتي لوح من مهبطه الذييتكون الكى الهالى الجهد

 ه والبكه المصعد ولكى

 ملى ال فى تأشير له المهد طول أن العث هدا خلال من وقدوجد

 للجهد مثبت جهاز تصميم عند الضرورى من ولذلك ، للجها التشغيل خصاكص

 جيد· جهد تثبيت معامل ملى للحمول المناسب المهبط طول اختيار الهائى
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