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Effect of pore characteristics on electro-acoustic characteristics
in micro-porous electrode
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(Institute of Industrial Ecology and Environment, College of Chemical and Biological Engineering, Zhejiang University, Hangzhou 310028, Zhejiang, China)

Abstract: In order to study the variation of electro-acoustic characteristics of the plasma source with the pore
characteristics, the discharge of micro-porous electrode is adopted. In this study, the electrical characteristics of the
load is measured by voltage probe and current probe, the bubble dynamics is recorded by high-speed camera and
shadow method, and the acoustic pulse is measured by hydrophone respectively. The electro-acoustic characteristics of
multi-bubble discharge of micro-porous electrode with different pore spacing and numbers are investigated. The results
show that with the increase of pore spacing, the load voltage and load energy change a little, whereas the load current
and load power increase, and the peak of acoustic pulse increases first and then reduces, the maximum peak can reach
148.8 kPa. Besides, when the pore number increases, the peak voltage and current of the load decrease, bur the number
of bubble purse increases, which increases the peak value of the direct acoustic pulse. Therefore, for the micro-porous
electrode, the pore spacing has a best value and the increase of pore number is beneficial to the peak value of the

acoustic pulse.
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Fig.1 Schematic diagram of the experimental setup
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Fig.2 Load voltage and current under different pore spacing
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Fig.3 Load power and energy under different pore spacing
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Fig.4 Two-bubble pictures under different pore spacing



35 JABREE: AL r AR AL S Bons i AR R 5 541
350
500 F
300
400
250 1
300 F
& < 200
= 2001 2= 150t
 100F 100
0 50 F
-100 0
n 1 1 1 1 1 1 _50 1 1 1
2000 05 10 15 20 25 30 35 0 50 100 150
HeJ ] /ms B[] /ps
(a) Mk s e (b) FERHIL
7 ANEFLECE T fEk R R
200 Fig.7 Load voltage and current under different pore numbers
— D= 5mm
150 — D=10 mm
D=15 mm
< 100F 0
= 2001
—
£ 2 400¢ s
0 B =
] 6001 N=6
— N=7
50+ 800
100 150 200 250 300 1000
B8] /s 1200 ; ; ; ; ;
(b) ELIAIE b 7 b -20 0 20 BA_}QEHI 60 80 100
Bls  ARIAFLIEE T ik s lips
Fig.5 Acoustic pressure waveforms under different pore spacing (a) FERIHE

HIEWIE{/kPa

Fig.6

AR /kV

200

150 F

100

50 =

Peak value of direct acoustic pulse under different

'}!\

/ —o

u///

5 IIO ll5 2;:) ZIS
FLIE] FE/mm

Ble AFEFLIAFET # ELk Al

pore spacing

3t

4

5t

[ B e S
2 — N=3
— N4
N=5
— N-6
‘/_4 — N7
f 0 20 40 60
0 500 10001500 20002 5003000 3 500
it 18] /ps
(a) MEHIE

30

-20 0 Zb 4I0 6|0 SIO 100
B (7] /ps
(b) fFFREE
8  AIAMILEH T fksh A b i
Fig.8 Load power and energy under different pore numbers

T RRERES . L 2 BEmE] 7 B, TR AR
B HIM 1137.06 kW F1 22.68 J [E{K3] 579.35 kW
M 13391, DRI T 49%H1 40%. 4k, ReiE
NP T 50%. 1X 5 B BLRFE 33 AT A0 1L
BRI N3G i e e IR AE .
222 SIEkED

Bl 9~12 EAEMFTEE i 3 <. 4 <. S
ST 6 I RKEIER . BEESLENIE 2, B
FLAT = A VB RN B —E BB, PRt
LN SRS EITIESE T (a)s (b)PATEE] . MIX



542

B
4
£
>

2019 4

10 mm

IVAN

=0 ms =02 ms

=2.0ms =2.24ms

=0 ms =0.2 ms

=2.0ms ~2.2ms

10 mm

IVAN

=0 ms 0.2 ms

=2.0ms ~=2.2ms

0 ms =0.2 ms

=2.0 ms

=0 ms 0.2 ms

£2.0ms  £2.2ms

0 ms 0.2 ms

=2.0ms 2.2 ms

=0.4 ms

=0.4 ms

=0.4 ms

1=2.4 ms

0.4 ms

1=2.4 ms

0.4 ms

0.4 ms

1=2.4 ms

=0.6 ms =0.8 ms ~1.0ms ~1.2ms =1.4 ms ~=1.6ms

=2.6 ms =2.8 ms =3.0 ms =3.4 ms 1=3.6 ms

(a) 3 KifLksh B4 1

=0.6 ms =0.8 ms +=1.0ms =1.4 ms =1.6 ms

=2.8 ms =3.0 ms =3.2 ms 1=3.6 ms
(b) 3 Sitlikzh El1E 2
B9 3 SiEmikahEE
Fig.9 The dynamic pictures of three-bubbles
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