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Abstract: Industrial, medical,

environment and agriculture application of pulse power technology have

been developing rapidly in many field. In order to make use in the form of pulses is applied to the pulse

forming technique. At this time, spark gap is generally used for the pulse forming. Spark gap may be

possible to simulate the shape of the electrode, to know the uniform or non—uniform electric field of the

electrode structure. Further, it can be determined using Paschen’s law applied pressure of the insulating

gas in accordance with the voltage which is created using the value of the electric field. In this paper,

we tried to found using a formula and the simulation process to determine the pressure. The value of the

electric field is different according to the shape of the electrode. So, the range of pressure applied also

varies. In order to withstand the 100 kV with a gap of 5 mm, the nitrogen gas must be applied to about 7

bar in the electrode structure. On the other hand, in the same conditions, Sulfur hexafluoride gas must be

applied to about 2 bar. Consequently, the Sulfur hexafluoride gas has a higher insulation properties than

nitrogen gas may be applied to low pressure at the same conditions.
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Fig. 1. Patent drawing of spark gap.
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Fig. 2. Simulation of spark gap (gap 5 mm, applied
voltage 100 kV).
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Fig. 3. Simulation of spark gap (gap 10 mm, applied
voltage 100 kV).

Fig. 4. Simulation of spark gap (gap 14 mm, applied
voltage 100 kV).



174 J. KIEEME, Vol. 27, No. 3, pp. 172-177, March 2014: S.-H. Choi et al.

@ (F=V/d) #7] wWolth AuAE st
FARoR Fase AL FAT 5 vk E@, A
AA Aol A AFe Fgol wre AA PF
AEE ol 4 Y] wWie] AHE WFoR AF
o AAAZ A AFe @ael BE §wst
oluw Al AEAAE olF= o fsnz
rasE A ge B AA olggolgE £X4
A BHE Ba) BE-RAE AAE Top & Uk

A9 Aol AF 244 5 m, A7FASE 100 kel

M= 1002 kV/m, A= 4 14 melA = 717 kV/
me] AAZF FFH= A Algdolds S &4
ek AlEdold 3 A5 A AtE=
Hdl A @S skl A=l shsior sk 71A ]

9 e AP B fE 5+ Ak

2.2 MM X (Paschen’s law)

NA9 SAAGE A7) fAAE AL G
(P)3h A5 7ke] AR (d)e] Wsjol we} s
o dFo] Fsd FAWAS 4T Bayol Uk

E. Husain and R. S. Nema [3]¢] A7 AFENA A
AlE g A (V) 4 (2.1)3% 2o

BPd
V= m (2.1)
A7NA kg 71Ad e Bd wAY Sl wet
EEd 2 X 1% 2, B2 % 29 2o

Table 1. Computed k as a function of pd [3].

Pd
GAS k
kPa s cm
0.0313 ~ 3 2.5819(pd) 01
3 ~ 100 2.4043 (pd)"-10%0
N2 3.8636
[Corresponding to
100 ~ 1400 pd = 100 kPa + cm
in k= 2.4043(pd)"'%%
03 ~3 In[4.1227 (pd) ~%-4331]
SF6
3 ~ 1200 In[6.4541 (pd)~°-33™]

Table 2. Value of constant B for different gases [3].

Gas B, V/kPa « cm
N2 2565
SF6 2189.25
. —n
e SFy
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Increase of voltage(electric field)

Electric field

Table 3. Discharge process according to electric field.
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Fig. 6. Electric field distribution due to the change in

the electrode spacing.
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Maximum electric field
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Average electric field
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