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Correlation Analysis of the Dielectric Breakdown Voltage of Liquid Nitrogen
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Abstract: We analyzed the correlation between breakdown voltage(BDV) of liquid nitrogen(LN2) and factors.

The chosen factors affecting the breakdown are the diameter of electrode, gap length, temperature of LN2,

and pressure of LN2. The BDV of LN2 was increased with increasing the diameter, the gap length and the

pressure. And The BDV of LN2 was increased with decreasing the temperature. However, correlation

coefficient was different from each other depending on the situation. The BDV exhibited a very high

correlation coefficient of 0.92227 to dependence on the diameter. And a very high correlation coefficient of

0.94980 to dependence on the pressure under sphere(D 7.5 mm)-plane eclectrode. When the pressure is

applied, sphere-plane electrode is the correlation coefficient was higher than that of the needle-plane

electrode. It shows the dependence of a temperature coefficient of —0.758290 ~ -0.39946 under needle-plane

electrode.
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Table 1. Specifications electrode.
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Table 2. Determined based on the correlation coefficient.

H.V. . Correlation .
Electrode Needle Sphere Plane Correlation coefficient Analysis
Diameter 0.05 7.5 17.5 80 09 ~1 Very high
Material Stainless Steel 0.7 ~ 0.9 High

Positive 0.4 ~ 0.7 A little high
correlation
02 ~04 Low
2.1 gy A
0.0 ~ 02 Hardly
IR HaE o] EAfcke AF wAge A 0.1 ~-02 Hardly
L5 545t #Asts Usoltt. o] o Ag ¥+
= = - _ . 02 ~-04 Low
o] =5 BAst= Az A¥7%4(correlation .

L. _ _ Negative . .
coefficient) p2 AFESCH &= SHEH4L XoF YO 4 correlation -04 ~ -0.7 A little high
WAL p= A (D Zo] Aojdh. 0.7 ~ 0.9 High

-09 ~ -1 Very high
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Fig. 4. The breakdown voltage vs. the electrode gap and

pressure in needle-plane electrode.
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Fig. 1. The breakdown voltage vs. the electrode gap and K=
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Table 3. Results of the correlation analysis.
Factor Electrode system Correlation Gap length Correla.tlon Analysis
(mm) coefficient.
Needle(D 0.05 mm)-plane Positive 0.89652 High
Diameter Sphere(D 7.5 mm)-plane correlat\gon 1, 2,3, 5, 10 0.92227 Very high
Sphere(D 17.5 mm)-plane 0.86467 High
1 -0.758290 High
Negative 3 -0.63920 A little high
T t Needle(D 0.05 -pl. ) : ;
emperature - Needle( mm)-plane correlation 5 -0.40732 A little high
10 -0.39946 Low
1 0.76666 High
Positive 3 0.81873 High
Pressure Needle(D 0.05 mm)-plane correlation 5 0.81779 High
E 0.66324 A litdle high
Positive 0.5 0.92338 Very high
here(D 7.5 -pl ) .
Sphere(D 7.5 mm)-plane correlation 1 0.94980 Very high
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