Journal of the Korean Institute of Illuminating and Electrical Installation Engineers (2015) 29(11) : 74~81

=]
=

H

http://dx.doi.org/10.5207/JIEIE.2015.29.11.074 ISSN 1229-4691(Print) ISSN 2287-5034(Online)

DTHA Fol T Y T2 BTN EHYT

NE AZTUYH 54

(Characteristics of DC Corona Discharges Caused at the tip of a Needle—shaped
Electrode Placed in the Homogeneous Electric Fields)
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Abstract

In the measurement of atmospheric static electric field, it is important to know characteristics of
corona discharges caused at the tip of test electrode. This paper presents the fundamental data of DC
corona discharges that occurred at the tip of a needle—shaped electrode placed in the homogeneous
background electric field which simulates the atmospheric static field under thundercloud. The major
characteristics of interest for this purpose are the polarity effect of corona discharges and the
magnitudes and time intervals of corona current pulses. The experimental set-up consists of the
plate—to—plate configuration with a needle—shaped protrusion, DC power supply, and voltage and
current measuring devices. As a result of experiments, the polarity dependence of corona pulses is
significantly pronounced. The time intervals between successive corona pulses in the negative polarity
1s much longer than those in the positive polarity. The time intervals for both polarities is drastically
decreased as the applied electric field is increased. Also the magnitudes of the positive corona pulses
are slightly changed with an increase in applied electric field, but those of the negative corona pulses

are linearly increased with increasing the applied electric fields.
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Fig. 1. A schematic diagram of the experimental
set-up
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Fig. 2. Waveforms of corona current pulses as a function of electric field intensity
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Fig. 3. Typical waveforms of corona current pulses as a function of electric field intensity measured in this work
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Fig. 4. Magnitudes of the positive corona current
pulses as a function of electric field
intensity
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Fig. 5. Time Intervals of the positive corona
current pulses as a function of electric
field intensity
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pulses as a function of electric field intensity
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