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DC corona discharge from a sessile water droplet formed at a capillary and ring electrode system is accompanied with periodical

formation and disruption of a Taylor cone under an appropriate electric field. Thus, corona discharge from the water droplet oc-

curs intermittently with a regular interval. To occur such corona discharge regularly under the lower voltage around 2kV, a capil-

lary electrode with an outer diameter of 0.18 mm was set at a distance of a few millimeter from the ring electrode. The influence

of a droplet volume on the waveform of corona discharge current and on the vibrating motion was investigated. Oc-currence

frequency of a series of corona pulse group depends on the volume of a droplet. For the droplet volume from 1.7 nL to 6.9 nL,

the frequency decreased from 2.2 kHz to 0.7 kHz. The first corona pulse and following pulses in a corona pulse group increased

with applied voltage. The time variation of the shape of a water droplet taken with a high speed camera was compared with the

occurrence of corona pulses. Field simulation showed that the distribution of the electric field strength at a vicinity of the cone-

shape droplet was satisfied with a criteria for corona onset.
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Fig.1 Configuration of a ring and capillary electrode.
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Fig.2 Electrode system for measuring corona discharge current at
a water droplet extruded from a capillary electrode.
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Fig.3 Waveform of negative corona discharge from a water
droplet under a different applied voltage to the ring
electrode.
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Fig.4 Corona onset voltage of a water droplet extruded from the
tip of a capillary electrode.
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Fig.5 Occurrence frequency of corona pulse groups for an applied
voltage to the ring electrode.
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Fig.6 Relationship between the volume of a water droplet and the
occurrence frequency of corona pulse group.
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Fig.7 Waveform of negative corona discharge from a 3nL water
droplet and its behavior.
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(T—A —7 1 —, CST STUDIO SUITE 2015) % M\
Rl L7 (ZARFE 3.2 nL DK S O 3 1 F I E R
ﬁékﬂfﬁ?‘%*ﬁﬂ%ﬁ:@”ﬂt —flE LT, ﬁmtw
L&KL ) ¥ TERE OB B & OKE

FA L ¢, ®E LM EHIICHREE L 572 BRY "#ﬁ%

# 45 (2018)

Corona discharge current [pA]

0.8 09 1 1.1 1.2 13 14 15
Time[ms]

(a) Waveform

(b) Potential distribution for the image A at 0.931 ms

30
_ Time correspondmg to | 1
£ the Waveform shown n Flg 9(a)
S 25 ‘ |
s |
= 2011 ~ f,,,,,,(l,,Qﬁl,,m,S) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
o
=
£ 15}
=
& 10
2
&
§ 5
m y
0 1 i 1 i i i
0 005 01 015 02 025 03 035

Distance from the tip of a dropletfmm]

(c) Electric field distribution

9 a0 FREROEE 3.2 nL OKIELHDOER DS
Fig.9 Electric field strength at the vicinity of a coned water
droplet with 3.2 nL during corona discharge.
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Volume time Ionization distance

[aL]  [ms] [mm ] K
3.2 0.913 0.16 14.59 Fig9 (a) A
1.061 0.17 11.75 Fig.9 (a) B
1.382 0.17 11.04 Fig9 (a) C
1.407 0.18 10.58
1.432 0.20 10.37
1.456 0.25 9.29 Fig9 (a) D
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