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The Effect of Humidity on the Sparkover Characteristics
of the Needle-Plane Gaps Under Impulse Voltages
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Experimental studies on the influence of humidity on the sparkover phenomena are described.
The experiment was carried out on the 5 to 50mm needle-plane gaps under impulse voltages

having the wave shape of 1.2/50 ps.

509% sparkover voltages and distribution of sparkover

time lags were measured. Development process of sparkover phenomena were observed by

means of an image-converter-camera.

Increase in the 50% sparkover voltage of 0.4 to 1. 0%

was obtained for each increase of humidity by 1g/m? at gap length above 15mm under positive

impulse voltage.

From the photographic study with the image-converter-camera, it can be

concluded that the development of sparkover is suppressed by the presence of water vapour.
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Fig. 1 The block diagram of the experimental ar-
rangement.
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Fig. 2 50% $parkover voltage after & correction
versus absolute humidity for positive 1.2/
50 p#s waves.
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Fig. 3 50% sparkover volage after d correction
versus absolute humidity for negative 1.2/
50 ps waves.
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(a) absolute humidiity: 5.0 g/m®
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(b) absolute humidiity : 17.0 g/m?
applied voltage : 50% sparkover voltage
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Fig. 8 Photograph of sparkover development process at 2X107 framing per second for 20 mm
needle-plane gap under 1.2/50 ps waves.
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Table 1 Distribution of sparkover time lag.

Sparkover time

Gap length 10 mm

Gap length 20 mm

lag (1s) h:89g/m? h:l52g/ms h:85g/m' h:ldlg/md
0- 2 % 1% 63% 56%
2- 4 6 3
46 2

6- 8 2

8-10 2 26 19 24
10-12 28 27 1 4
12-14 44 19 1 4
14-16 9 5 2 3
16-18 4 4 1 3
18-20 1 1 1
above 20 5 15 5 2

The average of 11.3 s 13.8 ps 4.8 ps 5.6 s

time lag

Applied voltage : 50% sparkover voltage.
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