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Electromagnetic Characteristics of Dielectric Barrier Discharge

Plasma Based on Fluid Dynamical Modeling
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Abstract

In this paper, plasma modeling is achieved using fluid dynamics, thereby electron density is derived. The way
proposes the key to overcoming the limitations of conventional researches which adopt simplified plasma model. The
result is coupled with Maxwell-Boltzmann system in order to calculate scattering waves in various incident angle. The
first part is dedicated to perform plasma modeling in dielectric barrier discharge(DBD) structure. Suzen-Huang model
is adopted among various models due to the fact that it uses time independent variables to calculated potential and
electron distribution in static system. The second part deals with finite difference time domain(FDTD) scheme which
computes the scattered waves when the modulated Gaussian pulse is incident. Founded on it, radar cross section(RCS)
is observed. Consequently, RCS is decreased by 1~2 dB with DBD plasma. The result is analogous to the RCS
measurement in other researches.
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Fig. 1. The structure of DBD.

J=—epv @)

0= -
ot €)

T 8 ©e] F3(control volume)e] ¢}
T2 AF4og 7)%dth 4 ()M ue

=5 Yepdth $Held FE 9

= Xﬁ}J Aot ne
T ol 4 (1)ellA
o Z2om, Zepzvt A
Selznt 589 HE 4 v, 710
B "7'7\0” oellM gelE= 54 4ol(characte-
ristic length) L3 24 A4 /] H], ohA] e
g 2499 vEs vehdth

sl
1 *

Zet2vls =AHA A (electrically conductive)©]
7] Wzol &% A e whel I XY A '
gtk webs AR mE EekRvke £ X
HstE BT 7ol F7tE Zoett) ofd £ =
M= 7229 2 (Gauss’s law)S ©]E3F Su-
zen-Huang 29 AREslch AME A4 95&
2 (oA AF Lx g Al o) &HH, I A3}
e Wag WA tidste] Skt dAbe
AR e Aeans AN ¢ Ao

2-2 DBDOIIM El=l Ser=nf A L

=

e =

Hd

DBD= 19 13 o] 7 7He] A= Abelo
A7F AR FAHE, o] W Fehzrke FAA
Mol A H(encapsulated electrode)] $1Zoll o] A
o}, =7 A (electrically conductive) 391 Z&H=w}

A A N )



4571 AsiAe A ()9 dHlel-~ 4
o F7t= A7 2 F Aol w2t o gA W
state A WGl Fofof gtk £ =il A ASH
Suzen-Huang 29 bys Zelznle] £A7}

& A& 78 itk o] & HIEOE 4
(5) 2ol A E ¢S pE UF] EAsE A
o] 78ttt

Ly

by
5 37

B
T
3T
=

F9

D=¢+¢p )
_

Pe >\§<P ©)
(e,v ) (7

Pe

vl ( rv (:) - ¢
R by ®)
71 ¢ & 9 A7)Fel g Aeln, pe= A
AR p, 220 o) Aotk 7 WFE 2
. 4 (el Lok ¥

H2](Gauss’s law) S 0]%'5‘}04
7 4](Poisson equation)3} 2
(Helmholtz equation) .=
4 @2 4 ©F gt
2g Aotk 4 (6)3% 2
bye length) = =+
< Hol SE2 F 91‘: =
w BdE A SYE M E?J‘B‘}Cﬂ A
Al(static) o 4 &) ZeF=rkE ALbsin, o
3 2k 4 (5), ()Ml A9 g9 AR

Y L

”E]E P

S 92 WgelT ek 4 9) 2 4 (103
7ol A7k M-S A ALY A7F8Hnormalized) A7)
W% 5% o8 olg 3ol BHHS ARE 5,
FAAZ A9 A3 e Edwal)e) 27 2
T Yeidth
0
I )
p* _ p(:
@) (10)
Enloe®] 94 Aol whe} A= 25 A=
o] At AAAMEY MR D AA ZZ(boundary

[ |

mE
Fig.

2. 49 £x

2. Electric potential distribution.

max

pdPe
90°

L

electrode

09
08
0.7
0.6
05
04
0.3
02

ielectric material 0

28 3. A4 UE B

Fig. 3. Electron density distribution.
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