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Abstract
In this paper, we calculate enormous electric field produced by the plane-knife 

configuration of the plasma generator. The value of electric field is calculated by two ways of 
configurations, the first is the almost perpendicular form of the Capasitor plates and second the 
perpendicular one. The result of calculation is the plates perpendicular form will produce higher 
electric fields than the almost perpendicular case. 
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Introduction
The corona plasma discharge is 

a efficiency energy source which has not 
yet been used maximally by human and 
it have characteristic type with low gas 
temperature and high-electron 
temperatur. The important usefulness of 
the corona plasma discharge can remove 
pollutant gases by using the small 
energy source as in accumulator energy 
level. The corona plasma generator with 
the plane-knife configurations is a 
plasma generator that is made to reduce 
gas pollutan from vehicle muffler until 
80%[1]. The some examples of the 
plasma generator research which have 
been done are wire-plate discharge 
system of the plasma [2,3], the electrics 
field analysis of the corona plasma with 
the tip-plane [4] and ring-plane [5] 
configurations for application of 
electrical discharge Nur et al used 
Dielectric Barrier Discharge Plasma 
Technology for Ozone Generator [6].

Figure 1. The corona plasma generator 
with the plane-knife configurations [1].

In this paper, we investigate the 
formation of plane-knife configuration 
to produce very strong electric field. In 
this case, we consider two main 
problems, first an almost perpendicular 
form of the plates of capasitor and 
second the perpendicular one. The 
benefit of the study is to obtain a plasma 
generator that can produce strong 
electric field and can be applied to 
reduce air pollutan and can be used for 
controling environment contaminated by 
emission gass like NOx, Cox and Sox 
[1].

The almost perpendicular Form of the 
plates Capasitor

A plate capasitor of  lenght a
and wide b carries a total positif charge 
Q is placed in the position almost 
perpendicular to another plate. If end of 
the first plate surface is made to be very 
sharp as shown in fig.2, and distance 
between two end plates surface is c then 
we can make a differential distance h as 
a function of x length size and an 
inclination angle of  between the anode 
plate and a vertical axis can be written 
as  

 1
2 coth x tan c x c     . (1)

The boundary condition of x has a 
minimum value of zero if the first plate
is perpendicular to the second plate and 
has a maximum value of b if the first 
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plate is parallel to the second plate, that 
can be written as follows

Figure 2. Position of the anode and 
cathode plates in the a capasitor system 
with the anode electrode has a 
inclination angle of  to the vertical 
surface.

 1
20 cosx b    .       (2) 

If we evaluate an element capasitans
with respect to an element area of dA
and the lenght of h is 

0 0

dA dx
dC a

h h
   .        (3)

By using h value of equation (1) and the 
integration boundary condition of x in 
(2), we get the value of C as
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A Gauss surface that is made between 
the cathode and anode plates in the 
figure 2, can be written as

A = a  1
2cosb  .         (5)

The electric field in the direction of y-
axis, yE can be calculated by using the 

Gauss law with the its Gauss surface is 
defined in (5), we get

 1
0 0 2. cosy yE dA E ab q    


� . (6)

By using relation q V C  , where the 
Capasitans value is defined in (4) and 

V is potensial difference that is given 

by external source (such as a baterry or 
an accumulator) , we get the yE value is
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Potensial value in direction of y-
axis is located on the surface between 
anode and cathode as is shown in Fig. 2, 
can be computed by using relation,

   yV y E y dy 
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The Perpendicular Position of Anode 
to Cathode

From eq. (4), we can calculate 
formulation of Capasitans for the case of 
anode position is perpendicular to 
cathode position ( 0 ) as 

 1 0 ln / 1C a b c  ,           (9)

where figure 3 shows the plates 
formation of the Capasitans formulation 
in eq. (9). From the eq. (9) above, we 
can see that C1 is a highest value of 
capasitans value of C in eq. (4) with 
respect to the  angle value. The other 
factors will cause the high capasitans 
value at the maximum values of length 
and wide of anode plate, a and b
respectively and the minimum distance 
between the anode and the cathode of c.

Figure 3. The anode position is 
perpendicular to the cathode position.
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In the fig. 3, the plate thickness 
is very sharp,   0. Using the Gauss 
law, we get the electric field value in y-
direction as

 
0

ln / 1y

q V
E b c

A 


   . (10)

where the Gauss surface is A = a , 
and 1q V C  . From the eq. (10), 
we get a very strong electric field 
value Ey caused by very sharp plate, 
  0. Also, the strong electric field
value is determined by the maximum 
value of the plate wide of b and the 
minimum value of the distance 
between the both plates of c. 

Conclusion 
In two cases of Capasitor

plates formation as is shown in fig. 2 
and 3, the electric field value that is 
produced by the perpendicular form 
of the Capasitor plates is higher than 
the almost perpendicular one.  In the 
corona plasma generator with the 
plane-knife configurations as is 
shown in fig. 1, there are two 
formation of Capasitor plates
position so that there are electric
fields values in the various places of 
the generator with the maximal value 
of the high electric field is produced 
by the position of perpendicular form 
of the capasitor plates. The maximal 
value of the high electric field source 
is used to eliminate dangerous free 
radicals like air pollution. It changes
pollutan gas to become some larger 
particles therefore it will not be 
dangerous to human live.

Reference

[1] Nur, M.,Wirawan, B.Y., Susena, 
A., Sumariyah, dan Triadiyaksa, 
P. “Aplikasi plasma non-termik 
pada pereduksian NOx kendaraan 
bermotor”, Prosiding Seminar 
Nasional Rekayasa Kimia dan 
Proses 2008. P J-112-1

[2] Moon, J.D. dan Jung, J.S., 
“Effective corona discharge and 
ozone generation from a wire-
plate discharge system with a slit 
dielectric barrier”, J. of 
Electrostatics, Vol. 65, pp 660-
666 (2007). 

[3] Dumitran, L. M., Dascalescu, L., 
Notingher, P. V. And Atten, P., 
“Modelling of corona discharge in 
cylinder-wire-plate electrode 
configuration”,  J. of 
Electrostatics, Vol. 65, pp 758-
763 (2007). 

[4] Coelho, R. Dan Debeau, J., 
“Properties of the tip-plane 
configuration”, J. Phys. D : Appl. 
Phys., Vol. 4,  pp. 1266-1280 
(1971). 

[5] Wardaya, A.Y. dan Nur, M. : 
“Analisis Medan Listrik Pada 
Plasma Korona Dengan 
Konfigurasi Cincin Bidang”, 
Berkala Fisika, Vol. 13  No. 4. 
ISSN: 1410-9662, pp 139-144 
(2010).

[6] Nur, M., Supriati, A., 
Setyaningrum, D. H., Gunawan, 
Munir, M. And Sumariyah, 
“Ozone Generator by Using 
Dielectric Barrier Discharge 
Plasma Technology with Spiral-
Cylinder Configuration: 
Comparison Between Oxygen and 
Air As Sources”, Berkala Fisika, 
Vol. 12, No. 2. ISSN: 1410-9662., 
pp. 69-76 (2009), 



Wardaya, A. Y.,and Nur, M. The Electric Field Formulations ...

74


