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Comparison on Discharge Characteristics of Gas-liquid Two-phase Dielectric Barrier
Discharge with Different Electrode Structures

SUN Jingjing', XU Nan', XIONG Haibo?, ZHANG Bo', FANG Zhi'

(1. College of Electrical Engineering and Control Science, Nanjing Tech University, Nanjing 211816, China;
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Abstract: The discharge characteristics of dielectric barrier discharge(DBD) in gas-liquid mixture with the edge-
plate, tube-plate, and mesh wire-plate electrode structures at atmospheric pressure in air were studied and com-
pared by measuring voltage and current waveforms, taking lighting emission images, and using spectrum analysis.
The changing trends of electrical parameters with the applied voltage were studied. Moreover, the discharge char-
acteristics of DBD in gas-liquid mixture with different electrode structures were analyzed by combining gas dis-
charge theory. The results show that the voltage and current waveforms, Lissajous figures, and optical emission
spectrum of three electrode structure DBDs in gas-liquid mixture show different characteristics. At the same exper-
imental conditions, the mesh wire-plate electrode structure DBD in gas-liquid mixture has the strongest discharge
and the largest dissipated discharge power, and the discharge current can reach 140 mA. The arrangement of the
electrode leads to difference non-uniform coefficient on electric field distribution, which is the main reason for the
difference on discharge characteristics. With the increase in voltage amplitude, the discharge become strong, and
the discharge power, molecular vibrational temperature and electron excited density all increase.
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Fig. 2 Three electrode structures
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150 24 150 24 150
18.5kV 18.5kV
100 18F U 1100 18r U 100
12 12
50 6 150 6 50
< = < > <
0 g 0 0 E= 0 0 g
=S5 ¢ SS g =
—50 —50 1—50
—12 —12
=100 _ g —100 _ g —100
—24 ' . . —150 —24 ' ' s —150 —24 s . s —150
0 525 105.0 172.5 210.0 0 52,5 1050 1725 210.0 0 525 1050 1725 210.0
t/us t/us tus
205k, 150 F TSy 150 U5, 150
181 100 181 1100 18F 1100
12 50 12 50 12 50
Z 0 0 $Z% 0 0 E% 0 -
S _ S S SS S
6 —50 6 —50 6 —50
—12 —12 —12
—18 —100 18 —100 18 {—100
—24 : : L —150 —24 : : : —150 —24 L L L —150
52,5 105.0 172.5 210.0 0 52,5 105.0 1725 210.0 0 52,5 1050 172.5 210.0
t/us t/us t/us
(@) —HR AR (0) 71—HR F % (o) —H LK
Ed4 3MBREMTHBEERRTERE
Fig. 4 Voltage-current waveforms of the three electrode structures
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Fig. 5 Lissajous figures of the three electrode structures
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Fig. 6 Changing of discharge power and transported

charges of the three electrode structures with applied voltage
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Fig. 7 Optical emission spectroscopy of the three

electrode structures
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