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Characteristics of discharge of the DBD plasma actuator.
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Abstract:  To find characteristics of discharge of a DBD plasma actuator, we confirmed how the discharge grows and changes when
the voltage and frequency increased. We took a video by increasing the voltage and the frequency of a PA by a digital camera and a
high speed camera. We measured a waveform of the voltage applied to the PA synchronized to the high speed camera. As a result we
find that the discharge’s condition changes when the voltage or the frequency was increased. When the frequency was increased with
the set voltage fixed, the applied voltage started increasing by itself. The pictures from the high speed camera show that when the
voltage is positive, streamer discharges appear, and when the voltage is negative, glow discharges appear.
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Fig. 2 Schematic diagram of experimental apparatus

Z RO THRE L RIRHCEBEOWREZRE L, BEEN
D> bR GEBEEL, IR FTONRTA—H%
WA EH SEEROEBIEOWE L 77 A~ Dk %
G LTz, A A — R A THREREOBEILE8 KV,
JEENE 8 KHz 12, FREEEIT 3x10°FPS, JEOHIE

L— hE 3x10°Hz THIE L7-.

3. I RIS L OB

2. FEEREEE X OV
PA OFFENZfE Lo EREEIY, B— =X -7 A
ﬁ%@%H@NMFT%%%@WﬁJﬁ@%ﬁ%Hg
:f#FA@ﬁﬁ IFEE 70 um OFHT— 7 %
, BEMIIES 25 ym DR A 2 RTF—7% 54
Ei&t%@%ﬁﬂ% L7-. FEMEMONET 1 mm, EEE
WaoOmEIZ 10 mm & L7z, PA OFIRIE, ZHvE TOMF
Feh BE, BIEEE R & 22 IR AR L7z Y.
FEBREEE OBIE % Fig. 2 1”9, FEBRICITANA A
E—RBAT, TUXNAIAT, KOVAD 3/ —X

FERZ L > TR BIARERZ Fig. 2 225 Fig. 6 1
%T.%ﬁ@%libk%A 7T A< DIEAITE
JEDMEWNE &, EEICIN > TR 77 <R
%ébﬁg%@,@f%hffh<k%éﬁﬂ%7
T ASBA M) =TT S (Fig. 3(b). S HI
BEE BF 5 & A N —<FELAEAE L, SRNA
MY B 5 (Fig. 3(C)). B & Bl :‘%@% 9:7~
7 HEDFEAE L PA 1336k 5 (Fig. 3(d)). i
NI #Wm¢5%Eiﬂﬁ@ﬂLﬂ¢é&ﬁﬁ_ﬁ
T LW AN A ST (Fig. 4). #EEL % [HE

1 : BRI - 5550 - i 2 - AT - #HE - T

785



Tk 27 £E BAAXRFHEIFE Fii#ESTFRE

L7235, RN L5 Lo CHINEE
LRI A K U723 D ERZ MO TE, FHUC
BT T A2 ORAELRIFEAR D R L7275 HiR
7poTVE, JEHN & HEITET 5 & R
TEDW & [FRRICTEREZ B X DT, IEEIRIE S ER
T 5 JEBENIEEN RS D LRA KT LTS
(Fig. 5).

7T A DIEAEFTA Y —<ARITFRAET HIRAE
(Fig. 6() & mRIZT 7 X~ D334 5 AR HE(Fig.

B(C)NAZHITHR D I Z L 2R T H T LN TE .

F - [FRHTIE LT BIEORIENS, FRrOFHE T
Z b U —=HRIT, BERROHFIPH TR T T X< 035
AL, REOHHTT T APEL TN &
23715 (Fig. 6(d)).

4. %E5

PA DT T =3B, £72138EOS EA45
EZFDOREA AL S TNE, REIINCT— 7 &
i LAk T 5. EEUNL CTOAEEDIEDRE
ERADIFTT T A< FEEDFELDE NI L D FED

= SRt [ Ny g W

BER

[AEBHE —, 7T X~T 7 F 2x—H O5EHE L
ZeEn, BARIRT ) 7eAvih, 29 #(2010), pp.
243 — 250.

[2)J. P. Bouef, fli“EHD Force in Dielectric Barrier
Discharges Parametric Study and Influence of Negative
Ions”, AIAA Paper 2007-183.

[3] gaAtfdd, "o X=T 7 F o =— X OEMHK
(2D, 5 46 BRI THE S L 7R T D AGRTEEE(2008)
pp. 84-88.

(a)glow (b)weak (c)streamer  (d)arc

discharge streamer discharge discharge
discharge
Fig.3 Discharge condition

arc discharge

=
b

weak streamer are

Voltage [£]
=
o

[=T T SR ]

o 2 4 6 8 10 12

Frequency [kHz]

Fig.4 Discharge condition area for each frequency

streamer area

arc discharge

/ weak streamerarea

un

Frequency [kHz]
= g a2 w

wm

o] 2 6
Voltage [+kV]

Fig.5 Discharge condition area for each voltage
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Fig.6 Pictures and voltage waveform taken by the
high speed camera
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