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ABSTRACT: The homogenous dielectric barrier discharge
(DBD) in air under atmospheric pressure was generated using a
us oscillatory pulse power supply to drive the symmetric-
columnar copper electrodes, and the epoxy served as dielectric
barriers. The voltage and current waveforms of the homogenous
DBD were measured, and lighting emission images were
collected. With the established equivalent electrical model of
homogenous DBD, the discharge parameters of homogenous
DBD, such as equivalent capacitance, average discharge power,
charge transport, average electron density and electron
temperature were calculated. Furthermore, the change tendency
and microscopic relationship among the voltage drop across air
gap, the voltage drop across dielectric barrier, the discharge
current and capacitive current were studied, and the discharge
mechanism for generation of the homogenous DBD was
discussed. Results showed that, with the experimental device
developed by the authors of this paper, the homogenous DBD
can be generated in the air gap less than 4 mm. Under the
applied voltage of 8kV, the power dissipated by the air gap
with the homogeneous DBD is 31.45W, and the average
electron electron

density and the temperature  are

2.07x10"2cm™ and 3.4 eV, respectively.
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Fig. 1 Schematic diagram of the experimental set-up and
electrical connection for ps pulse DBD generation
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Fig. 4 Lighting emission pictures of the homogenous DBD
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of the homogenous DBD

BORTBOBHIRA 1.2 Ao AT, 80 RV e {8 Bt 41
PNt iob: D NIIOR: S NS A ER 8 T S S E P S
K 5 b - HURBIE IR 2 AN KR T IE. AT
DAt RS P P AR TR H PR IATAR R Bl — A
MR I 5 FNK R I 30, X5 AR BT EE AR A
PR Hik b rEL A RS IR UM A 1 725 34%) DBD
T A 38 1 e s — FR BT I ) B2 A S
T ATRAYCN ARSI U b ikt DBD AEREAS
HLUS kR N APAE 2 DGESEA BRI ST L R 56 1
OB I RER AR RAEN TR R I 8RN,
o952 ORISR Bt RE R, OB RN S
WIE R LIRRFHIEAR TR T 224k DBD (1)
HL s — LR A AR A RO R PR I B AN [, 2204k
DBD #[] HH I PRI A LA 3% 1 K B B AL 50 A (1 1
ek 22, JLHRR LRI LS L (K6
A S T P R B OR R PR R SR I T DAy b 0 ) Jk o
(B b r g, ASCSERACE P A DBD
N KA S0 DBD. BEAh, T LR B
DT H B AR AR, 1t W F AR AR )
MU e e B INAT: AR (0 R oA 5
FRAETEAR F AR, ey 27 HL R e AR 1 AR AR &4 5
BNt i e vy, JBCH S TR L g o P A v
ol R BRI N, AN Ko RO AR AR R
FEAT AR AT, O6F I A ke Sl S0 180 52 i 48
5 AT T o s, (RSO AR N BT



e w@ AN ua®) A AR ug(t)
TR BRI HL s i) DBD BV ia(t) A

%28 M TS KA A A5 5 B A4 O R 7= A A e F Ry 129
; 2 &S’
C, === 2
Gaianid ¢ dd ()
e A e AT A G g0 N ETA
o~ N T HHEHG SN IAE JORAR (AR SCS G 4 R, 3495
-1 TS FRL N R Ay FR K e AR B8 B JR IR R D) s dg
) FRBREE R dg oA 2 Fr BEHESA A RS .
we AR 7 AT
(a) AMMIBIERR{E 8kV duy () _i,(t) 3)
20 r—r A 2 dt C,
10 i : dug(t) 1 . B
; ; = i ()~ (t 4
- m Cg[lt() I, ()] 4
> | | Ug(t) + Ug(t) = Ug(t) (5)
0 ‘ 8 i

t/ps
(b) AMINHEEIRAE A 10kV

6 MmE-ERKERTE
Fig. 6 Expanded voltage-current waveforms
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