ELASEEE 39,1 (2015) 21-26

J. Inst. Electrostat. Jpn. B
i X

KHIEA M) — < OERRETIZKITT
WEINT A —F D2
AT, R EMT, ANE OEET, &7
(20144£9 A8 H &A% 20144E12H 11 H 2 BR)

BRI BEEL, i PRI, (i

Influence of Discharge Parameters on the Inception Voltage
of Positive Streamers in Water
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The influence of gap distance, capacitance, and water conductivity on the inception voltages of a primary streamer and a
secondary streamer was investigated when a single-shot pulsed positive voltage with a duration of 10 us was applied to a
needle electrode in water. The inception voltages increased with increasing gap distance, with decreasing capacitance, and
with increasing water conductivity. However, the propagation velocity of primary streamers was not influenced by these

discharge parameters as well as the applied voltage.
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(a) A series of images of primary streamer propagation in ultrapure water taken with an exposure time of 10 ns at 50 Mfps at 25.0 kV

and (b) the synchronized waveforms of the applied voltage and the discharge current. (¢) Magnification of the discharge current
with camera gate timings. (d = 10 mm, & = 0.8 pS/cm, C = 666 pF).
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(a) A series of images of secondary streamer propagation in ultrapure water taken with an exposure time of 10 ns at 50 Mfps at 25.0

kV and (b) the synchronized waveforms of the applied voltage and the discharge current. (c¢) Magnification of the discharge current
with camera gate timings. (d =10 mm, o = 0.8 uS/cm, C = 666 pF ) .

(a)

¥ Needle electrode

(I)t=0ns

o

(2) 20 ns

(3) 40 ns

20
10
0

Voltage [kV] =

#+—Initiation time——»

1.0
[ |

'
—
=

Xl 4

Time [ns]

EHNATDTF—= 54307 (c).
Fig.4 (a) A series of images of secondary streamer propagation from the tip of a primary streamer in ultrapure water taken with an exposure
time of 10 ns at 50 Mfps at 25.0 kV and (b) the synchronized waveforms of the applied voltage and the discharge current. (c)
Magnification of the discharge current with camera gate timings. (d = 10 mm, o = 0.8 uS/cm, C = 666 pF).
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