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Study on back-corona excited by pulsed discharges

XIE Huilin, LI Zi
(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: An experimental study on the back-corona discharge of high voltage pulse power supply was
carried out. The positive solid Marx pulse generator was used as the discharge power supply, and the
needle plate with honeycomb medium in the middle was used as the discharge electrode. The positive
rectangular high voltage pulse output voltage was adjusted in 0~ 20 kV adjustable; the working
frequency was adjusted in 0~ 1000 Hz; the pulse width was adjusted in 10~ 500 ps. The back-corona
discharge experiment was carried out. The factors affecting the discharge current were analyzed
according to the power supply and electrode parameters. Furthermore, under the same discharge
electrode parameters, the high-voltage pulse back-corona and direct current( DC) back-corona were
compared. The results show that the dielectric thickness, needle plate spacing, pulse width and discharge
frequency all have certain effects on the back-corona discharge current. When the pulse discharge
frequency is 100~ 1000 Hz and the back-corona occurs at the same voltage, the pulse back-corona
discharge current is greater than the DC back-corona discharge current. This proves that the back-corona
discharge effect excited by high voltage pulse is better.

%5 B #5: 2022-01-27

EEL£WMB: BEF&H S AW H (2019YFC0119100)

FE—EE PEM(1996-), B, WA, FFErm . kebDhRBEAR . E-mail: xhljim@126.com
BEEE:ZF M(1972-), &, BIEEE. BRI KebDIRER . E-mail: 127209@163.com


mailto:xhljim@126.com
mailto:lz7209@163.com

380

Bl TR A R

2023 4F 5 45 4%

Keywords: non-thermal plasma; back-corona discharge; pulsed power technology; high voltage pulse

AT, RS T A ROR A 2 TG G B
WA B Z R R, A A R R
AT AR AR B TR B0 . S Ak e P
SN R iR G A SN Sk
PRI HCR 7 V6 ok A AR IR 45 88 TR [ Sk
GBI ST T AR R B G A L R R B
JEREIERHE, R, IE AR R RO
SR G RE A R TR MERL T N — LR
2P s ) I B LR AE AL ST R
LR, SREW], BERET AN SRA R
HLAR IO o B T R A A T MR T A L
R RS2 R 8 O D' I R DX 7 A 1 3 TR T KR
W Z, BB R/ AR A AR T AR —
A RHEARAR S EL, Al LB S A s R Y R R
TE R A S L I, IR G R, AR R A R
FAFT L R R LU S 28 A H R T H R Y
25 e HEWRABEMAL, BAPE BT
ek T 1) e TR Ik e e 9 RT LR K B SR 2 R S
B0 AR e Fe ok v 5 7 A S H
0 B B3 bR B R S R R E AT TS ANy
Bro SEH R AT T AS[R] A R IS SO AS (] A F
RS, WF5E 1 X Sz H 2 R HL IR S R
FA 5 2 A Jok b 2 5 AR R AR ST /Y
LIS H S T F R A T X 20T

1

IR

'/i;/ﬂ%é

1 KRG
11 RESMEEE
el 1 P b ™) T e A T
i S R iR R WE 1) s, 1E
WP v e 3 e B BT H A, B A IO A
Wb, MM AR AR A R
5 4 P FL B B T FL B s A AR S TR T
B EES PRk L, e faE . 1F
BT RS TAER Y R T 6% 3.
TR LB, T8 TREmEEs. —85T
BT MBS A RET, KA S EEFHEA
W 6% FL I B 5 A B 28 B9 FLI L, K i BRI S
JACEIE B T M T A9 iE 8l . 1F B 110 B b e
A B R 08 o WURSESE AL, A A
YU RN T E I L SR B, W ST A AL IR
B2 S S R 2R, IR R A R AR, AR R
LR E BT, WK 1(b) Fia. MFLEHH
P R R I S A W RNt O SR o YA Sl W A A )
T, RS IIPER T mERB S, 7 MIE
W PE v B EF AR 2Z 8] & T8 B icd o FLIIR R R Y
IE BT ks BB B HUGAR S, ke
KA LR .

it R A AT, e A R S
FHL 2 3 HL S SRR R AR, e S i Ry

FEL 22 T PO S PR R Y R Y R TR

Fig.1 Schematic diagram of corona discharge and back-corona discharge
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Fig.3 Diagram of the experimental system
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Fig.5 Phenomenon of back-corona discharges
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Fig.8 V-A characteristics of back-corona discharges for

different needle-to-plate distances
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