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Study on the Long Pulsewidth Effects of the Pulsed Dielectric Barrier
Discharge at Atmospheric Pressure

SHAN Chunhong', TAN Zhenyu®, PAN Guangsheng’, WANG Xiaolong®, PAN Jie’
(1. State Grid Liaoning Electric Power Supply Co., Ltd., Dalian Electric Power Supply Company, Dalian 116001, China; 2. Shandong
University, Shandong Provincial Key Laboratory of UHV Transmission Technology and Equipment, Jinan 250061, China)

Abstract: Atmospheric-pressure pulsed dielectric barrier discharges have been widely applied, and its mechanisms
and discharge characteristics are the topic of long - term interest. In this paper, the dielectric barrier discharges
(DBD) in argon gas at atmospheric pressure under long pulsewidths have been investigated numerically, so as to
present the theoretical estimation for the characteristics of this discharge. A 1-D fluid model with an incorporation of
the strict boundary conditions has been built for the present investigation. Using the built model, the discharge cur-
rents calculated under different pulsewidths are in good agreement with the experiments. The discharge current densi-
ties and spatial distributions of the particle densities and electric field at long pulsewidths and at the corresponding
short pulsewidths have been calculated and compared, the reaction pathways for the generation of argon particles are
presented, and the corresponding contributions have also been calculated. The present simulations show that in
these two cases, i.e. long pulsewidths and the corresponding short pulsewidths, the calculated results are in ex-
change symmetry and the discharges are in the atmospheric-pressure glow discharge mode. In addition, the effects of
pulsewidth on the reaction pathway contributions are very small.
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Table 1 Contributions of the considered reactions to the

generation of the argon species under the selected

pulsewidths
SR R A RN BTk %
i 997 us 999.4 s 999.8 s
ROl Arte—Ar'+2e  99.84  99.84 99.84
R13  Arte—Ar+2e  0.15 0.15 0.14
RO5  Arte—Ar+2e 0.0l 0.01 0.01
R09  Arq+e—Ar+2e 0.0l 0.01 0.01

R19 Ar,—Ar+hv 47.65 47.65 47.60
RO3 Arte—Ar+e 41.29 41.29 41.38

R21 Ar'+e—Ar+hv 9.10 9.10 8.92
R11 Ar,te—Arte 1.77 1.77 1.91
R15 Ar,+te—Arte 0.19 0.19 0.19

R20 Ar,—Ar,+hv 47.25 47.25 47.16
RO2 Arte—Ar,te 40.94 40.94 41.01

R22 Ar'+e—Ar,+hv 9.02 9.02 8.84
RO7 Arte—Ar,te 2.59 2.59 2.80
R16 Ar,te—Ar,te 0.19 0.19 0.19
RO4 Arte—Arte 85.66 85.66 85.17
R23 Ar'+e—Ar,+hv 9.56 9.50 9.33
R12 Ar,+e—Ar+e 2.60 243 2.76
ROS8 Arte—Arte 2.57 2.40 2.73

R18 Ar,—Ar+hv 50.44 50.43 50.47
R17 Ar—Ar+hv 49.55 49.56 49.52
R10 Ar,te—Arte <0.01 <0.01 <0.01
RO6 Arte—Arte <0.01 <0.01 <0.01
R14 Ar,te—Arte <0.01 <0.01 <0.01
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generation of the argon species at the pulsewidth of 999.4 ps
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