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Influence of Multiple Wire Electrode by Nano-seconds Pulsed Discharges
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At present, dielectric barrier discharge is the main method for ozone generation; however, as most of the
energy is lost as heat, its low energy efficiency has been a problem. In recent years, our research group has
demonstrated that the generation of ozone by non-thermal plasma produced using nano-second(ns) pulsed
discharge using short pulses of 5 ns has extremely higher energy efficiency. A present problem, though, is
that maximum ozone concentration using the nano-second pulsed discharge becomes saturated at
approximately 40 g/m’.In this work, we investigated ozone generation characteristics by employing a
multiple wires electrodes. Additionally, we also investigated the influence on the direction of the multiple
wire electrodes discharge. Our results indicate that ozone concentration rose with increase in input energy
density. Furthermore, it will be observed that multiple wire electrode have positive effects on impedance
matching. However, maximum ozone concentration of multiple wire electrodes was lower than single wire

electrode.

1. [FL®IC

FY ATERRATT v RITK STROBEL ) Z R D, ZOik
D72V K o TR 10l bRET), TST)
B xR, BIE, 752 RTBWTIRERNT T T 700 %
FTOEASG T N X DB T T\ 5. F7o, T4
1, AEKOEFBAIRZ L VAT D MU B A X VRE
WRT AR S DT ENGIN0, T AU &I CHHERAH
THRLBRI A ORI STURD TN D, ZOfh,
%ﬁﬁ%:ﬁﬁéﬁﬁmwﬁm%mﬁ@%i,ﬁ%l%mﬁ
J DN LOEEORECHES, EROTICRIT 5, Wi
%mmﬁ&EECﬂméhfﬁw,ﬁﬁfi#ﬁwﬁﬁm%

F—J—FK
* HEARKFERFEDE A RBHEFIERE (860—8555 REATTH X B

HHHER KPR PEIE S (860—8555 A

BAERKRFNA T LT MY 7 AR 2 —

1

(R, TV, wAFUAL Y, FW, E
522-39—1)

Graduate School of Science and Technology, Kumamoto Unive
rsity, 2-39-1, Kurokami, Chuo-ku, Kumamoto 860-8555, Japan
EAT X RS2 2—39
_1)

Priority organization for Innovation and Excellence, Kumamoto
University, 2-39-1, Kurokami, Chuo-ku, Kumamoto 860-8555,
Japan

(860—8555 HE
ARBREATT X ESZ2—-39—1)

Bioelectrics Research Center, Kumamoto University, 2-39-1, Ku
rokami, Chuo-ku, Kumamoto 860-8555, Japan
namihira@cs.kumamoto-u.ac.jp

FIHENEH TN 5.

%< ODFBFIZBW USSP SN 4 TiEd 503,
Y ATENA FDBRFORRHED T2 D RIRAF D L < 44
Bl m T DY THERT DUNENSD. A 3EEE LT

VISR LE, BROMRE R Efk 2 1 IR B S
ENTWABR, BHEOTRAY AERFRIINEETHY,
ZORTHFEEMNY T IREE AN A Y T A DD A
—HEVRFENTWAS, UL, EEEEa 2 s te
7o, JEIEIRE K FE TITIEE > TR0,

ZZC, T, HERELELET, BTORENMETE
L7 VARBIZ L DAY CERPER BED TS, ZD7k
NTh, AN —HEDOH TR SND VL AKE (7
oV ZHFE) A WA AR IER IS R L5
FRENENS ZERRESN TS, K1IC, BEERE
& LB REHEIEC & B4 A R~ D), 112
BT, A EINET HIEEEROENIAY F A Ln

ZEIMNTE, TR OVAREFRIIBATRE o TWD
B v v 7T HERA LN TIEBIEICK LT, A ARk
BEDH TIERIZRN DD, A U ARIEEORIZEBWT
BENT-MEEE AT 5 Z LR TE 5.

KX T, ZHNETOT BV AEEICTER S
T&E2TA Y & MfE R S 2 R fE SR (7Y

A Y EIR) (RO, BT A v & RO SN D B (~



F ¥V A A o AL

NFUAYEMR ZHNDZ LT, 2O AAEREENE
DEIET DO ERE L. ok, BV YEHW
FEERE LTE, YA YEBTEORET R —EE L 5
BIEDHZETHD. Fio, MHEEERY A Y OlksND
B N~ VT U A VEM) DAY AR DA S

Z&T, BRORNEE OSBRI
500 C 5ns Pulsed
r Discharge
< 400 [ o
; L Dielectric Barrier '.
x r Discharge I
> 300 S
Lol = Superlmposed 2
° [ Discharge - "1
> 500 ©
8 = Syrface q
5 - Dischar; !: kK
Q 8 '
O 100 [ I
L y - DC i Commelrclal
oS Pt corona qumier
0o C Sl P iz ‘w(} Tl ol

0.0010.01 0.1 1 10 100 1000
Ozone concentration, glm3

B 1 SPTRERIEC X DIRFBIFRA A R
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Fig. 2 Schematic configurations of three discharge electrodes.
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Fig. 4 Typical discharge waveforms in single-wire electrode.
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Fig. 5 Typical discharge waveforms in multiple-wires electrode.
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Fig. 6 Typical waveforms of input energy into discharge
electrode during pulsed power application.
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Table 1 Input energy into discharge electrode during 40 kV
pulsed voltage application.
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Fig. 7 Typical waveforms of electrode impedance during
pulsed discharge.
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Fig. 9 Typical discharge waveforms in multiple outer wire
electrode.
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Fig. 10 Typical waveforms of input energy into discharge
electrode during pulsed power application.
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Table 2 Input energy into discharge electrode during 40 kV

pulsed voltage application.

Initial input energy Total input energy
Single wire 16 mJ 53 mJ
electrode 30% 100 %
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Fig. 11 Typical waveforms of electrode impedance during
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Fig. 12 Dependences of ozone concentration on input energy
density for using different discharge electrodes.
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