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Fig.1 Topology of LC resonant voltage source

M) RKAE DBD SFR i 2B DBD L TR X
T B A e AR AR DG SN R A F 0
ARONAE= R G N E W R T e S
e, SCHR[ 11,12 R BHZS IR IRAR Y 408 2 (a) T
TN o ARG SN i A5 55k B2 R ARE Y | FH A5 3%
PR BEL RS FUL 4 P 3 3 1) D) 3R, IR R L T AR
FL I, (FORG B3R, ELXE AR DBD 7 3800 e
SCHR[ 13,14 ] R A2 AR anlEl 2 (b) fiR, %
PR R 2 7%, 22 T Ml AR DBD i B B
i MELUHT DBD HUIESHOTAE AT, HETR A
W AR ARRAPE BB A & 2 (¢) iR, %A

EFREN: £ Ih(1993-), B, MRS, BULRIFEE, HFFE5 1 A Re R e IR B T AR 5
T (1961-) , 55, WImads, 2z, M, W, SFFE07 R o i T EOR RO TV AT, A48 RS R A8 4
AR BB ARG A L DR T R GE TR ) .



10 BT BB B B R

H37 4% F 118

REACHER Mt 1 — 5 Fi o 30 P B R A D ik
RN PR T A SR g A B R A
ot L AR R B TB] DR AN A, R B S PR L o A
Hh B A o T FEL T G RR B TR e R e AR R A
AT A o 2 A 28 R AR AR R AR X B
TER SRR T 00 NS 2 R, e & B 8O T
WEBBE T A Pl R R 000 T ME DA A BRI R
SR LN ORI B, SCHk[ 9,16 1 3R B, ik
FL LT 70 J5 % D B 30K 2 8 DBD 2R 5% an P 9%
ARBRHER AT DU | S T S5 200 2 B R IR A T
KAEBTRAE AL, H I AT W4 A I Y 2 S5 R
e B RS R] BE DBD HA i H4 5] R0 46
PR R L R R A A R AR S A
GEARLAE AR A SE LB A, 48t T — Rk o
Betn R RO 7 vk SeaR AR W, (A B AR
T, o3 B O BSR4 A T S U R T R
55 SRR I B, A B T A XA [R] T S 8 DBD
RR AR BT S RBIRER T 4mm i, 20 Befit
BRRLR A N LGB AR LR

: 1
¢

— S.
Lo
Cop —— A
|:| - ﬁfﬁ {

I

(a) RCIFBRARAY

Gy _J—

— N N

(b) 0L T8 AR A

\||+

C,—

I+
T
R .

Veo —=

(c) FRLe AT

B2 =R A JE R r 6 A Y
Fig.2 Three typical load models of dielectric

barrier discharge
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Fig.3  Schematic diagram of charge accumulation on surface
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Fig.4 Charge accumulation and applied voltage curve
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Fig.5 Piecewise load model
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Fig.7 Physical diagram of experimental device
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Fig. 10 Voltage and current waveform of voltage source

resonant converter
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under different series inductors
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under different input voltages
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model parameters
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tal study on repetitive unipolar nanosecond-pulse dielec-

Equivalent load model of dielectric barrier discharge in short gap
at atmospheric pressure

WANG Shuai, QIU Qi, LIU Xing-liang, HU Si-deng, HE Xiang-ning
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract; The exact equivalent of atmospheric pressure dielectric barrier discharge reactor is the key to the design
of power supply parameters. The common equivalent model of the reactor does not take into account the nonlinear
variation of the dielectric equivalent capacitance during the discharge process, and the precision is limited under
the short gap condition of the atmospheric pressure. In order to solve this problem, based on the traditional nonlin-
ear clamping model, the equivalent dielectric capacitance of the dielectric is made to be equivalent according to the
different stages of the discharge. And a piecewise equivalent load model and its measurement method are proposed ,
and the key parameters of the voltage source resonant converter with a piecewise load model are derived. Then a
prototype of 1kW resonant voltage source is set up. The experiment shows that compared with the traditional nonlin-
ear clamping model, the segmented model describes the load discharge power and the single period discharge time
more accurately. When the air gap length is more than 4mm, the piecewise load model is degenerated to the tradi-
tional nonlinear clamping model.

Key words: reactor; dielectric barrier discharge; equivalent load model; atmospheric pressure; short gap



