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Abstract

The experimental studies on the factors that influence the surface dielectric barrier discharge
(SDBD) are helpful to provide experimental basis for the design of actuators with higher power.
Based on an HF/HV power supply, with epoxy as a dielectric barrier, experiments on surface di-
electric barrier discharge were carried out in air at atmospheric pressure. The effects of applied
voltage, voltage frequency, dielectric thickness and electrode gap on power characteristic of sur-
face dielectric barrier discharge were investigated. The experimental results show that the higher
the applied voltage, the thinner the dielectric thickness; and decreasing electrode gap can in-
crease the number of micro-discharge channels and enhance its luminous intensity. The charge
transfer capability is intensified, so that the peak value of instantaneous power increases. The ef-
fect of the applied voltage on power characteristic is particularly significant. Higher voltage fre-
quency leads to the peak value of instantaneous power growing linearly and slightly.
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Figure 1. Schematic diagram of surface dielectric barrier discharge actuators
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Figure 2. Typical waveforms of voltage and current
[ 2. BBV A e B TR

DOI: 10.12677/jee.2017.54031 253 ZER I


https://doi.org/10.12677/jee.2017.54031

TEE A

A u) T T i) TR L

Pl 3 D4 o e S MR X 5 A )y 3 e B O S mi 2, 3] 4 A R R R . BEE AN IR ) T v, I
I DRI e AN R AR Y 12 KV I I D3RI Ay 0.19 KW/m, - IR )& T HEL AN LA AF
YN R IE R A BRSNS IR EAR TR 14 KV I, B DR BT E1Z) 1.76 KWim,

10.0

L Al .
19} ) Wi
T T T

M B 1)y SR AR /(KW -m ™)

—
=)
T

[ ]

12 14 16 18
HH R R AE /K V

Figure 3. Influence of the applied voltage on the peak value of instan-
taneous power

Bl 3. ShneR ENR ST BRAT T RIS (E RIRI AT R 2L

18kV

Figure 4. Discharge images at different applied voltage
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Figure 5. Influence of the voltage frequency on the peak value of in-
stantaneous power
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Figure 6. Discharge images at different voltage frequency
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Figure 7. Influence of the dielectric thickness on the peak value of in-
stantaneous power
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Figure 8. Discharge images at different dielectric thickness
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Figure 9. Influence of the electrode gap on the peak value of instantaneous power
& 9. ELiRIE)EE 3T RRRT Th RIS E R R m i 2%

DOI: 10.12677/jee.2017.54031 257 A TR


https://doi.org/10.12677/jee.2017.54031

TEE A

FEENIOR,  HCHIEIE A AIRR R, ARERRER, A XN, 2RIR A R, BERENK
GRS AR FE I d = 4 mm 3 h0E] d = 6 mm, BRI ThERIEE T 53] 0.38 kW/m, /D T £ 62.4%,
AR FE AN R d = 6 mm B, AU @I WAE Rl SR AL FE LA AT .
3.5. #7Hig

SDBD 8 h s i L S5 3 ] M A3l B P a0 14 10(a) s (b) o, AMRIE SO R BEAS[E], E AN T
BABR AR B RER, 580N Cq 5 CorIHR I, MR EA&LFHEA, Hh CoNAMER s, &
T 5 AR LA R T 2 (A SRS, 5AMRE AL, AR EBK, Cylk/h., MIAFEMHEE Cqy
A& FEA T 2% T R 28 A 2 TR B 502, J2 — AN S R B RS B Ao DA 5 L 24 55, B AR AL
K, Cq M5/ R A 2R, B SDBD IR K IE L FI[24], 8% Cyi/MT Cyo ML LSS, ABA

ST W Wl e W T e e o s e T Y wasise e W

d= 0 mm

% ey A S s gee s s 8§

d=2 mm

d= 6 mm

Figure 10. Discharge images at different electrode gap
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