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Mechanisms of Impulse Coronas in Rod to Plane Air Gaps
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The 50% inception voltages of impulse coronas Ve in rod to plane air gaps have been measured
and the discharge phenomena have been observed with an image converter camera at atmospheric
pressure. As results of this investigation, it has been found that the V¢ under positive impulse
is higher about 3 to 5% than that under negative impulse, and that faint luminous events
precede the positive coronas attributable to a lot of electron avalanches which accumulate the
positive ions to originate the cathode-directed streamers. It has been found also that under
negative impulse the faint luminous zone like a diffused glow is the observable event at first
in the gap apart a certain distance from the rod electrode which contains space charges ac-
cumulated by a lot of avalanches. On the basis of these observed results, a criterion of positive
corona inception is proposed. Estimating the V¢ by use of this criterion and the known values
of spark voltages of the parallel plate gaps, the Ve yields a good agreement with the measured
one. The proposed method to estimate the Ve is illustrated physically together with the observed
results.,
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corona inception,
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Fig. 3 Photographs of negative coronas (¢=0.25
m, d=0.25m, V=321kV).
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Fig. 5 Photographs of luminous zone starting from
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Table 1 Measured values of Ve.
] J Positive polarity Negative polarity
(m) (m) Vep E, Kep Ven E, Ken
(V) (kV/m) (kV (kV/m)
0.50 0.80 724.2 3,160 19.5 705.0 3,080 14.9
0.60 659. 4 3,150 19.0 640.3 3,060 14.1
0.40 568.1 3,170 20.2 547.5 3,060 14.0
0.25 0.80 455.8 3,350 16.3 442.7 3,260 12.7
0.60 431.1 3,380 17.5 410.7 3,220 11.5
0.40 384.5 3,360 16.5 369.1 3,220 11.6
0.20 301.5 3,370 17.1 289.8 3,240 12.2
0.125 0.60 263.7 3,590 13.7 255.8 3,480 10.9
0.40 246.3 3,620 14.7 238.0 3,500 11.4
0.20 208.3 3,640 15.2 198.6 3,470 10.7
0.10 163. 4 3,650 15.7 155.8 3,480 11.1
0.03 0.60 96.2 4,430 12.0 93.9 4,320 10.5
0.15 78.6 4,430 12.0 75.5 4,250 9.6
0.08 69.1 4,410 11.7 66.4 4,240 9.4
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Table 2 Calculated values of Ve.

¢ d Vep E, ch Ka=y
(m) (m) (kV) (kV/m) (m)
0.50 0.80 726.0 3,170 19.9 0.0382
0.60 662.8 3,170 19.9 0.0383 .
0.40 567.5 3,169 20.0 0.0387
0.25 0.80 459.5 3,380 17.4 0.0238
0.60 430.9 3,380 17.4 0.0239
0.40 386.9 3,379 17.4 0.0239
0.20 302.4 3,377 17.5 0.0244
0.125 0.60 268.2 3,650 15.4 0.0149
0.40 248.0 3,649 15.4 0.0149
0.20 208.8 3,647 15.4 0.0150
0.10 163.2 3,645 15.6 0.0154
0.03 0.60 97.5 4,487 12.9 0. 0057
0.15 79.7 4,487 12.9 0. 0057
0.08 70.3 4,484 12.9 0. 0057
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