50 % 552 W 852-860 LN ZN Vol.50, No.2: 852-860
2024 %2 H 29 H High Voltage Engineering February 29, 2024

lFLEKOR R JEIR{EF_EFA/ TEEEEASESR
= DBD ¥ 514 rY =2 00

g, THey, BEEH, x| B, 7 F
(BRI hkFai 2554423 %, &R 211816)

B OE. KAUREAN BB R FRBEORY . W REKEE . S A R EL S shi ) S U R A T
VAR B R by ANV Ve D PSP G VLR S 2 R 7 IV R =N L2 (= I wo A VA N 2R R AT
SR ARI NS K % DBD B S PERECR IS AR IR o M AR 7 W D i A 45 25 FEL B A TR 5 B T L
BRI RREIY, SRR S RO S 8. 45 /R 8RR E SR E S S, % DBD H241%
I B S BRI S, IF EAR BRI A DBD 5 25 K At I E DL SEI S ST 7 5
BER K o T BT B (6] & S EURCB A SRR TR, HARLE T FER, BT R S S MR sk, I
T ICTE R L T AN F DD K oh S8R A s EY A S AR AL, B R RRIE(E . R IR 2 B H N Bk
AL UL SR SN 5 s Ky TR BT R I TR XS0 ek 2 Bk T 2R om L R . SRR T IR T ANRD ki 2 K00t
N2 DBD R REsZma L], A ATl Fasg Hmilm rE ag ok USR5 B 7 1A

REE: NERPEkehs Bkeh 2% S BEEECEs BT ST

Influence of Nanosecond Pulse Voltage Amplitude and Rising/Falling Edge Time
on the Uniformity of Atmospheric Pressure N2 DBD

LI Mengyao, WANG Xinyun, ZHAO Yulei, LIU Feng, FANG Zhi
(College of Electrical Engineering and Control Science, Nanjing Tech University, Nanjing 211816, China)

Abstract: Atmospheric pressure Nz dielectric barrier discharge(DBD) has broad application prospects in the fields of
material modification, environmental protection, disinfection and sterilization, ozone synthesis, and flow control, and
discharge uniformity is very important for its application. In this paper, the effects of voltage amplitude, pulse ris-
ing/falling edge times, and repetition frequency on the uniformity and discharge process of nanosecond pulse N2 DBD are
studied by electrical and optical diagnoses. The discharge images and voltage-current waveforms are quantitatively ana-
lyzed by the Gray Value Standard Deviation method and equivalent electrical model to obtain the discharge uniformity
and electrical parameters. The results show that the uniformity of N2 DBD varies from non-uniform to uniform to
non-uniform with increasing voltage amplitude or repetition frequency, and the N> DBD with lower frequency requires
higher voltage to achieve uniform discharge. Increasing the pulse rising/falling edge times leads to a significant decrease
in discharge uniformity, and the rising time has a greater impact on the discharge uniformity than the falling time. The
emission spectra are measured to compare the changes of chemically active species content under different nanosecond
pulse parameters. It is found that increasing the voltage amplitude or repetition frequency enhances the spectral line inten-
sity of each N2 particle. The increase of the pulse rising/falling edge times reduces the spectral line intensity of the main
particle. This study reveals the influence mechanism of nanosecond pulse parameters on the N2 DBD process, which is
conducive to the preparation of uniform, stable and highly active plasma sources at atmospheric pressure.

Key words: nanosecond pulse; pulse parameters; dielectric barrier discharge; nitrogen; uniformity
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