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Investigation on Mechanical Properties of the Airflow Induced by
Different Kinds of Multi-DBD Plasma Actuators
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Abstract: Plasma produced by plasma actuator can be used to accelerate the airflow, which will achieve the con-
trol of flow, However, because of the physical limitations of the plasma discharge, Single-DBD(Dielectric Barri-
er Discharges) plasma actuators which are widely used always suffer from the feeblish control effect, extremely
limiting the development of plasma flow control technology. In order to improve the effect of plasma flow con-
trol, researchers have carried out a lot of research works on multi-DBD plasma actuators. By using image acqui-
sition and PIV(Particle Image Velocimetry) equipment, discharge phenomenon and flow acceleration excited by
traditional multi-DBD plasma actuator and bipolar-DBD plasma actuator are studied. And the thrust and suction
via the velocity distribution of the flow field which is generated by the plasma actuators are calculated. Research
results show that the thrust and suction produced by the traditional multi-DBD plasma actuator will become
weak with the increase of voltage; for the bipolar-DBD plasma actuator, both of the thrust and suction will grad-
ually increase with the voltage increasing.
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Fig.1 Schematic diagram of SDBD plasma actuator
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Fig. 2 Schematic diagram of traditional

multi-DBD plasma actuator
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Fig. 3 Schematic diagram of bipolar

multi-DBD plasma actuator
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Fig.4 Schematic diagram of traditional

multi-DBD plasma actuator
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Fig.5 Schematic diagram of bipolar

multi-DBD plasma actuator
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Fig. 7 Results of velocity field measurement of

traditional multi-DBD plasma actuator
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Fig. 8 Velocity distributions of traditional

multi-DBD actuator
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Fig. 9 Discharge phenomena of bipolar

multi-DBD plasma actuator

ME 9 AT M ER 7.5 kV B, i HLAT
EVFRFHREMHE, HTHRETERERE 17 25
Wb e BB T AR ZE A BT 17 Bk
MELBHEAR;EEREAEE 12.0 kV, i H
B A AT, FE 2% 57 R BEE R B A
BB FESR B IR 16. 5 KV F, Bif Mk ¥ & 4 ik
BIA; Yl EAT 18.0 kV i}, frg ik & L#
FAETHE . BJSMHRERE.

MUAR %5 B F AR ER 3R R B, X
PR AR T A Bk LB MIEEER, R
FEA B % B TR TE 19 )G 18 B i R B 5 % i RE I 1
M. 7.5 kVE, REF R ITIE, BEEKMK,F
B TEE TR ERE, THRREEBHEER
HEEFRER=A;BERENTE, KEHR
BT R, A AR R

3.4 WMpMERFEHEEE PIV HEEFZ I
BER

XUAR: P 45 B T A 380l A L BE U B A5 SR A0 IR 10

BR7R .

u/(m *s')
-0.50 0.02 0.53 1.05 1.56
x/mm
550 5 10 15 20 25 30 35 40 45 50 55
ARAR ARS8 RRARN RVARD ARRRS AFARE RN ARE AR AR ARS 48 FARM

i

(a) 7.5 kV

u/(m *s')
-0.58-0.05 048 1.01 1.54
x/mm
S50 5 10 15 20 25 30 35 40 45 50 55
IS RAREE AR RARIIS LA IN RRRAN O RAR AR A AR/ ARRPA

(b) 12.0 kV

u/(m *s")
-0.50 0.18 0.86 1.54 222
X/mm

(c) 16.5 kV

u/(m =+ s
-0.92-024 044 1.12 1.80
x/mm
S50 5 10 15 20 25 30 35 40 45 50 55
RN RARNE Rai S RRRII RIIARS R /S RARE N RN AR ARRRN VARM

(d) 18.0 kV

H10 WRESEFREHSEEZNESER
Fig. 10 Results of velocity field measurement of

bipolar multi-DBD plasma actuator
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quiescent air via bipolar multi-DBD plasma actuator
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