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Influences of Mesh Shapes and Interspacings on Ozone Generation Characteristics

°Seung-Lok Park*, Jae-Chan Lee*, Jas-Duk Mooen* Sung-din Jung™*
Dept. of Electrical Engg.. Graduate School, Kyungpook National University*. UNISEM Co., Ltd..**

Abstract - Ozone has been widely applied to many
industrial fields because of its strong oxidation effects.
Therefore, the studies have been progressed for the
effective and high concentration ozone generation. The
silent or surface discharge have been mainly used for
high concentration ozone generation until now. But
these two types of ozone generators have shortcomings
to be improved. In this study, the ozone generator
which improved the shortcomings of above two type of
ozone generators was proposed and manufactured for
high concentration ozone generation. And the proposed
ozone generator could generate the surface and barrier
discharge simultaneously. For this purpose, a mesh type
discharge electrodes were proposed and the experiments
were fulfilled as a function of the widths and spacings
of mesh electrodes and gap spacings between the
dielectric barrier and mesh electrode. When the width
of mesh electrodelWM) and spacing of mesh
electrode[SM] are 0.3[mm) and 0.8[mm] respectively,
the maximum ozone concentration of 2.96[vol%] was
obtained at 5.6(kV], 830lmAl, gap spacing($)=0.65(mm].
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150mmlE A2 EF(WME 03, 05[mm]E #aAsisE 4
Hatgok, HAAZFozrE CRvER (10(mt], 180x%
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S 3s000 - - -
Chiller 1S —e— mesh_0.5x0.5, line0.5
2 30000 {| —+— mesh_0.8x0.8, lined.5
. | cooling - —a— mesh_1.0x1.0, line0.5
Y A water & 25000 || —+— mesh_1.5x1.5,line0 5
c elec.=60 X 88mm ! :
Flowmetlg'l 01:, Ozone 0,+0, out g 20000 _f;or;ig%{é:@
| Generator g 0,2LPM
q ASKHZ JBY=10% e
valv% S 15000 -4 oen temp=19°C : :
e o wae ok s
Oxygen 8 10000 ‘ﬁl‘:\g;e:;acorelrapr?slmer ....................................................
=0.65mm, t=tmmt :
Bomb i : :
o O g | Sotesdedvenenipe S— T
S Cooling speed 3LPM: : v : :
O 0 ot T ; ; ;
0 1 2 3 4 5 6 7
v GND A
Fig.l 48329 Azx Applied Voltage, v [kV]
Figd 28w E(SM)ol & &34 54
(A F2A(S)=0.0mm, AFZH(WM)=0.5mm)
Al ooling plate - Diclectrc  mesh (00406508 o °) 05mmlE TAHNE A eEUARAL IBEE
.omm - L
S OD) barier decrode 5 ’ shitel o7t 1 €4 %, 1EEFSMel 15 10, 08
O:in %M %% ) 2 ) 00 o 05[mm]e] £og oE&WAlFe] @Wskth odd YL
» = BAZA(S)o] 00lmm] Bl ABLAe] FHg F
N NN N
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(0.3,0.5mm)

source 1000

—eo— mesh_0.5x0.5, line0.5
—a— mesh_0.8x0.8, line0.5 H R
800 {| —=— mesh_1.0x1.0, line0.5 I....... T i
—e— mesh_1.5x1.5, line0.5 :

S gap spacing cora =84 X 112mi
WM : width of mesh electrode Input $3%.0,

0,2LFM
;. Quty=10%;
emp=19°C !

pwater temp=5°C
wave voit. applied
arite core transformer

SM : spacing of mesh electrode

Peak Corana Current, i [mA]

Fig2 Q&2 479 AEx 200 ysing e coreanstormer
; : P s sompoung T
249 228 e&wyel(Dasibi, Model DY-1S00E A b ot
L3l FFstgd. AYUIAZE FHE AA(EEBS%) ° ! 2 . s ¢ 7
g &2 JLPMIoE 1AFY A}.g.s}gaq Q&AM Applied Voltage, v [kV]
Wz+e A8 Aoy FEFE YA (Accurate Gas Fig5 AEFF(SM) 2 AFx-AL B4
Control system Inc. Model AG—T, USA)E -A1E3tH 5 (A AFZA(S)=04mm, A3 Z(WM)=0.5mm)

[(Clz 4243 | /4 3LPMIeR E2A HAE ¢Fv
FHOR FF3AY olu, A9 A4 &H5EE 53
24314 ¢ 9&‘4.

—&— mesh_0.5x0.5, line0.5 : : :
30000 e mesh_OYBXOAS, lined.5 l.coooot ............ o mal .............
—e— mesh_1.0x1.0, line0.5
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lnpul 95%_0, :

1000

elec.=60 X 88mm
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Input 95%; O, :

O, 2LPM : i : : p
800 4 g s R A s

room temp=19°C

codmgwahev temp=5 C H

square wave volt. applned H H

600 | ysing fertite core TaNSIOME it

$=0.65mm, t=Ammt i H
doubte sided vertical lype : : /
silicone compound  : : :

ty=
room temp=19°C
Gookngwater terap=5C.-...
smnre wave vol. applied

using ferrite coré

F O SRR ‘double sided vertical type
silicéne compound
Coohng speed 31.PM

Ozone Concentration, O3 [ppmV]

0 ” -

Peak Corana Current, i [mA]

400 {-Cooling suead JLPM ..................................... [+ 1 2 C’! ; 5 6 7
—;— mesr;_0.5x0.5,vline0,5 Applied Voltage, v [kV]
20 e i ] —a— mesh 08x08, ine0. 5 Fig6 2B F(SM)ol & 2ELAEA
S R S Doyl (#4 F2(S)=04mm, A =FZ(WM)=0.5mm)
0 M b ST IS
N 28 59 6& WAFAS)E 04lmm], AIFZ(WM)S
Applied Voltage, v [kV] 05(mml2 B A5 2BEF(SMeOl Be AF-AY
Figd 2253 (M)ol & d7f-Hd3 54 EA4% QERAEAEL BAFT
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o
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e 1000 . 5 aseo0 - - -
< E —#— mesh OsxO 5, line0.3 i £ —#— mesh_0.5x0.5, line0.3 |
E 4 mesh_0.8x0.8, line0.3 | £ 30000 {| —+— mesh_0.8x0.6, lined.3 |-
— 800 { —m— mosh_1.0%1.0, ine0.3 — —a— mesh_1.0x1.0, ine0.3 |
s | —e— mesh_1.5x1.5, line0:.3 “ & 5000 || —#— mesh_15x1.5, tined. 3J
S - - - : | -
% 600 1 elec. =80 X 88mm i S
cera =84 X 112mm; ; = 20000 4 A RN X 1Y 2T
Q Input 95% 0O, © nputB5%_0,
© 0, 2LPM 1 2 0 )
S 400 4. LA.5kH2, duty=10%. ... ... ! & 00 4o 4.5kHz, duty=10%
pad room temp=19°C o roomlemp=13"C:
[] codlingwater temp=5°C < 10009 4- .. coclingwater temMp=5°C... .
[&} square wave volt. applied o square wave volt: applied
~ 2004 usmgfernte cc;re fransformer . o] using:ferrite coretransformen
m,
o Soviie Bded vererl type ®  soc0d
o sificone compound O shicons compound
: Codiing speed 3LPM N " : Codling speed SLPM
0 : [ d O O 04 S SR S
[ 1 2 3 4 5 6 7 o 1 2 3 4 5 § 7
Applied Voltage, v [kV] Applied Voltage, v [kV]
Fig7 22%Z(SMel B2 dAF-:% 54 Figl0 85 SSMel e 2 EugSy
(R FA(8)=065mm, A =FEH(WM)=0.3mm) (B A FA(S)=0.8mm, 4= FH(WM)=03mm)
35000 : ‘ : : : B 7Y oF LAkVIelAM Ao, 2 &4

A
—%— mesh 0505, ne03 | - 2Re = %%#(SM)‘)} 08, 10mml¥ A7 Z7
SR | Deioerort-Jubr v S : 295[vol%],  289[vol%]Z 05  15mm]Y A %ol
2000 || 4 Mesh_15x1 5. ne03 | Z2 SN 2.80[vol%), 2.70[vol%s] el Z5 A AL BaFEy
© elec.=6D X 88mm | 313}. B&;ﬁiﬁ(S)o] 065[mm]°‘ 73‘?“’3}% O4[mm]%l 73
R 9o} ey eEUHEAH QojA E FolE HolR
0, 2P 5 ot}

Pty a8 9% 10& AT A(S)=08[mm], AFEWME

20000 -

15000

room temp=13"C E

Ozone Concentration, Oz {[ppmV]

10000 - o usmgmn‘ewems(:;e: O.S[mm]:é g& %‘“‘?‘9} :1%%:%(51\/[)@3 & dHE-AY
5000 Zﬁﬁiﬂl&%’:&m ...... E‘HT’} &4 g Aé‘% EO%T M
e R PG oRVIA Ao, e EeAs
S S P e aBEF(SMel 15mm]Y A$7 A7k 5kV]
4

oA 290[volled b #e HA%E et
Applied Voltage, v [kV)

Fig8 2EF&(SM) wg o &WPEA
(A FA(S)=0.65mm, A FZH(WM)=0.3mm)

eiec.=60 X 88mm
cera.=84 X 112mm
input 95%.

15immlel 2% A7bHe SKVISIA 289vol%le] 9ol

room tempi=t 9°C

sk olo) wls, 12w F(SMel 08mmla 3 o Lt e
56[kVIAlA 250[vol%6le] @Eo] WASYR, 1TEF oS o
(SM)e] 05lmmIQ) A § 530VIlA 2490vol%e] 2 %ol ey
ua],xg 6}93‘ [:}_ 400 - mmg&P?OdGLPM

ARE FAFH(S)]

& egE eFo BAENS W )

A dol @ Bt A& ww, 1Brd e g

Aoz YRAFAAe] Dol % Bajrh wrl A
o

—-- Spacer Gmm
i1 —— spacer 5.40mm |-
i | ~=— spacer 0.65mm
—&— spacer 3.80mm

T T d

Peak Corona Current, i [mA]

17 Ae Ao A}F“”lﬁ} ’ ¢ !
g 7% 8L %%%Z%(S) 065(mml], #FEF(WM)E Applied Voltage, v [kV]
03mm]2 e F+o 2EEF(SMH @ AF-zt Fig.ll $AZAG)d 2 AF-AY EA
543 eELAEAL S rmfﬁﬂ k. (A = E(WM)=0.3mm, =18 F(SM)=0.8mm)
1006

35000

-—&— mesh_0.5x0.5, lined.3
—4a— mesh_0.8x0.8, tine0.3 :
80g {i —®— mesh_1.0x1.0 ine03 |.... .
| —&— mesh_1.5x15, fine0.3

—&— spacer mm

| —— spacer 0.40mm
—a— gpacer 3.85mm
—&— spacer 0.80mm

30000

[—

2500G 44 0 CREVET EEEUEE L A R

—_ >
< £
£ 3.
= =
= &
bt : : : Il wiec. =60 X 88mm
5 600 i slee. 6D X 88 o i S cers. =84 X 112mm

cera =84 X 112mm ! £ 20000 g vsie;
Q R 93%_ 0, &)
© i 0,2LPM : ; £ )
‘o: 405 | /5T A5kHz; duty=10%.]............} P
;5 d room temp=13°C | 8

: codingwater temp=5°C i
Q : squ:r‘e wﬂafg :QTE dpplied O 10000 g
X 200 §, using farite core transformer (& :
© 7 520.65mm, t=1mmi [0} i i ¢ :
o i gouble sided vertichl type o 5000 {upicone corripoaha/ Wl R
0. i silicone compound O i ST SV :
: Ccdmg speed 3LPM N :
o T v ' T e R O o . . >
Q 1 2 3 4 5 6 7 0 1 2 3 4 5 ] 7
Applied Voltage, v [kV] Applied Voltage, v [kV]
Fig9 28 a(SM)d WP” 7"-‘3 Mt BA Fig.12 #HFAS)o] upE LE&ELAE
(#H-FAH(8)=0.8mm, M= ZE(WM)=0.3mm) A FE(WM)=0.3mm, 18 -‘F%(SM) 0. 8mm)




(Ah) CHERNT (%3

1000

elec. =60 Xfaamm i
cera.=84 X 112mm

g
S

room temp=19°C
codiingwater temp=5°C

|square wave volt. pplied /L T : : .
s00 {33u8re vave vol. sopfed.__ L o S

$=0.65mm; t=1mmt

double sided verticel type
silicone compound
400 {Cooling spoed 3LPM

200 4.

: | —e— spacer Omm
.......... ferveennd] —A— gpacer 0.40mm |-
H ;| —w— spacer 0.65mm
{| —e— spacer 0.80mm

Peak Corona Current, i [mA]

1 2 3 . s 6 7
Applied Voltage, v [kV]

Fig13 Wdg4(S)d & A7-1¢ 54

(A S ZF(WM)=05mm, I&%F(SM)=1.0mm)

35000

—&— spacer Omm :
30000 {] —&— spacer 0.40mm |5t
—a— spacer 0.65mm :

25000 { —*— spacer0.80mm | i

elec.=60 X 88mm ! : : :
cera.=84 X 112mm : : : :

20000 {-inpot 98%-0; b e B S e
O, 2LPM ; : ; :

15000 |- 49KHZ duty=10% 1 -

10000 |-Square wave vor spplieg

5000 +-giricona campeuney A -

Ozone Concentration, O3 [ppmV]

[ 1 2 :‘! ; .’; g 7
Applied Voltage, v [kV]

Fig.14 BAFA(S)d] & Q&P HEA

(A FE(WM)=05mm, 21&¥FF(SM)=1.0mm)

29113 125 ASE(WM)=03[mm] 1E% 3
(SM)=08[mm]Z & A% PAFARS) W2 AF-
AUYEAT] CE2RHENS BF7 Job. $AFZ(S)o)

00lmm]¢g) B$= 04 ~ 08[mmlel %ol vlaf e

AF-ALAFELE RBAFEd, oA  LHFTAH(S)o

00[mm]Y ZSde dAdgde E4& BAFH(S)o)

04 ~ 08lmm]q] ZSolE FARAY EAHS RAF7)
TOoE AtsEr

&, HAEA(S)0] 0.0imm]A FF HAMAE AAAYG

o 15[kV]el A Azsloix Hgtel Z 713

sholl we} g+ E
BAF2(S)o] 04 ~ 08/mm]3!
1kVIdAMR2E 3438 AFo &
7he REFn Q. 2&2WAEAR A BHFA(S)o)
00lmmIQl Aol AZFAY F 15kVIA Al2HE] o
A xgo]l F7igel wel Y BEAL BAFE wy,
LAFAG)O] 04 ~ 08[mml) ASeE QArbAQ <
1kVI AR A 2= of 3 F3 9l
A 56kVIdA 7z
FARS HAaFn
S 92 F AS9 v 2

F 1
S4e RFE W,
Bgole A7k %

A9

Z} 2.87[vol%), 2,96[vol%]el &Y A
AFA(S)e] 0, 0.80[mm]2!
S A Fol 2R skt

a9 133 145 ASZ(WM)=0.3[mm], =
(SM)=08Imm]Z & Z$<9 FHFAG)Hs ) e A

[+]
E4e a9 119 7499 A% 54 ngon, oFuw

AERE BATAG)O]  04lmm]Y A A7pASH
56(kVIAlA 293[vol%le] 2 &3¢S BoFct £A
FA(S)o] 065 080mml!  A¥E  FHRFTA(S)

o
Aol ma ool A egt)

3. & 2

2 dHdAME AT B34S 182 (mesh type)2
2 Ao zA duiAn BAYAE FAAA 4L
T A dE BEE 280 WHE F& TUoZREY
1EEe &N o] oy FA WEE F YA T
22N 1FEY LFEL UL F Ye ML AEIY
. & 28dFe AFEY 28T FAFTH0] 2 E
Ao e FFE d¥PHoE AR A v 2
& A3g 9o

1) dddde] e 7HAe BAFH(S)=0.0lmm], A
S EWM)=05[mm]Y 4+ 28E&F st Holst 743
e 53kV], HH A

¥ 670[mAlel A, 2.03[vol%]e] L&EE TAAZT
(2) AR FARdY £3d FHE A= B¢
A= #dE2(9)=065lmm], ASZFH(WM)=03[mm], 1%

F2EM-08mmIY W QAL 56kV], FHAF
830[mAJNA, 296(vol%)2H 713 B 2EBYFE o
& % A9

% 203[vol%lett A
(8=0.4~0.8[mm]) o)
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