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Reduction of Height of Taylor Cone Caused by Water Surface Discharge
and ks Ozone Generation Characteristics

BB 2R 2R3 -Fx@ . a®
(Seung-Lok Park - Jin-Gyu Kim * Ju-Yong Kim * Dae-Hee Lee * Jae-Duk Moon)

Abstract -~ A silent type ozone generator using water surface has been studied and improved its ozone generation
characteristics by the controlling the height of Taylor cone by installing a mesh electrode, a dielectric bed of glass beads
in the just under the surface of the water. The current-voltage characteristics and characteristics of ozone generation
quantity of the test system were investigated and discharge current oscillograms of the each cases of the mesh electrode
and the beds were observed and compared each other to analyze the discharge conditions. The Taylor cone height could
be the cause of the discharge bridge to decrease the ozone generation on the discharge spacing. In this study, the hight
of Taylor cone could be reduced greatly by installing the mesh and the glass beads bed just under the water surface.

Therefore a higher ozone generation also could be obtained.
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Fig. 1 Schematic of water surface discharge system.
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Fig. 2. Current-voltage characteristics for different air
gap spacings of tap water.
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Fig.v 3. Ozone generation characteristics for different air
gap spacings of tap water.
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Fig. 4. Current-voltage characteristics for different air
gap spacings of tap water with glass beads bed.
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Fig. 5. Ozone generation characteristics for different air
gap spacings of tap water with glass beads bed.
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Fig. 6 Current-voltage characteristics for different air gap
spacings of tap water with stainless mesh
electrode.
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Fig. 7. Ozone generation characteristics for different air
gap spacings of tap water with stainless mesh
electrode.
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Fig. 8 Comparison of current-voltage characteristics for
each case tested.
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Fig. 9 Comparison of ozone generation characteristics for
each case tested.
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Fig. 10 Comparison of discharge current oscillograms
for each case(air gap spacing : 8 mm, applied
voltage : 15 kV(rms), 5 kV/div.)

(o) 232 (DY 2% NAF2L v A AFER
o] uetul (b)el ®E #& & WAHARI folFA 3
AHE Ae BAEH. ot ¥e 23TA4E A% & 47
S g v AE ZF(2A, FAATY FE5Ye] FE
e & E71¥AE dAMztE AS BHFLR BAE F
g3 AlgEd AAFHZ, FEFW AMEEE ARG §4
Ao FAey FEHYE HAe AL FEVIE Ao B
F glen, AfFoz oFE TAANI + U:E HYFY
Byl d¥ZA#E Yehxtoh

3.4 &

B =Re $SEHL AF0Z o|8% AZL FHH 44
A AR AY o FPQYAR Y BY =FOZMN FFHY
=3 FEAY T LET A v ELEH SAHEAFL
AMdA 7z ssth ol 8 ZFAAC o F=EA
d4"d FEVY ZNE AR & Y& e AsHE
FAAE Fx4Fd FAAY JAHY 2BFESE B
FEGE F£EY b2 ol o] MR H4PAHN 7S
ygk A e 2L 4ES 48 5 ANG
1. FE78 AEF A dAF? Ago)do] FURF A

o 97td o FEAAS A3 FFAYA o8 HAF

e AT ARy d§ & $E77F EA3Y, o

2 gulgtel wHe] BFAEn, weld HAFIIH

6, 7 mm¢ %S zZtzt 5 ppmv 13 ppmv¥ =¢ FHL

ESNTL A& + UMD
2. FEF(e~80)Wel ulf-Hgol FAZ A& KFAAF

(glass beads, €.6)% 9 F$ A7rA} o 15 kV

72 HAY HAE d& 5 Y9I, WAITRLF] 6, 7

mme A% 2z} 92 ppmv R 95 ppmve vj$ 2 &

dyFE A€ 5 AU
3L FEFY EW (S EEANN ¢ 5 mm)d] YAF 28

FFE€ 2+ FE U (stainless steel mesh, mesh size : 2

mm)E HANE F$ FIPE 8 mm, A7HER} 15 kV

dAM 560 A BAAF 32 RS E F U 6~

9 mmFIALEANA 2 BFH Folrt AT HAFE

E 24AE 5 dsien, $AFATA] 7, 8 mmalA

z}2} 87, 93 ppmve] WS 2 ELYFS AL F AN

o ol £E5TE FUNLSHY HAAF 245 pA, o

F FFY FAAE LT A9 BAAF 220 pAd

3 £& HAaAFgoIA

4 e

4. A7tAYGE 15 kV, FU1FL 8 mmE AT 2 A

29 He$d D FALBRAFAYE IFIG
t FEFE AIET A £EBC BYPHE EFIsn
o7t dAsA ge T FEVIZF HAsAG 3
HAY $EFFd FAATE FED u2 olyrtz £y
BAY F579E FHEESI dAgozA SAAR ¥
7t BHAR g FAAAAe Po] T 2y
HE ¥E AL ¢ 5 Ao WA, ol WHe #F
71E AolE 4 U: BHoz a3, 23 LA &
4% A FANAL 2AANE = ASE HAFAUG.



#agd

(1] #eimed, “x v > OREHR~DER", BXFERELEE,
7,3, pp 167-175, 1983,

[2] B. S. Kirk and R. Mcnabney, “Ozone in Water and
Wastewater Treatment,” Ann Arbor Science, Ann
Arbor, Michigan, 1972

(3] EMEKRES : KEEEM, 21, 129, 1980.

{4] Hitachi UV/ozone asher, UA-5200, HITACHI, JAPAN
and Fusion 200AC-1I Asher System, Fusion
Semiconductor Systems, USA.

(5] S. Masuda, K Akutsu, M Kuroda, Y. Awatsu, and Y.
Shibuya, “A ceramic based ozonizer using

high-frequency discharge,” IEEE Ind. Appl., vol 1A-24,

no. 2, pp 223-231, Mar./Apr. 1988.

[6] Yukiharu Nomoto, Toshikazu Ohkubo, Seiji Kanazawa
and Takayoshi Adachi, “Improvement of Ozone Yield
by a Silent-Surface Hybrid Discharge Ozonizer,” IEEE
Ind. Appl, vol 31, no. 6, pp 1458-1462, Nov./Dec.
1995.

[7]1 Heinz P. Fritz, Jordanis C. G. Thanos, and Dietrich
W. Wabner, “Electrochemical Synthesis, X V [I[1]
Ozone Synthesis by Electrolysis of Water,” pp
1617-1627, 1979

[8] James A. Robinson, Maurice A. Bergougnou, William
L. Cairns, G. S. Peter Castle, and Ion . Inculet, “A
New Type of Ozone Generator Using Taylor Cones
on Water Surfaces,” IEEE Ind. Appl., vol 34, no. 6, pp
1218-1223, Nov./Dec. 1998.

[9] Ton L Inculet, “Method and Apparatus for Ozone
Generation and Treatment of Water,” U. S Patent,
5478533, Dec. 26, 1995.

[10] Sir Geoffrey Taylor, F. R. S, “Disintegration of
water drops in an electric field,” Proc. R. S. Loud. A,
Math. Phys. Sci., vol.280, pp. 383-397, Aug. 1964.

{111 G. A. Dawson, “Eclectical Corona from Water-Drop
Surfaces,” J. Geophys. Res., vol. 75, no. 12, pp
2153-2158, Apr 20, 1970.

[12] Masanori Hara and Masanori Akazaki, “Onset
Mechanism and Development of Corona Discharge on
Water Drops Dripping From A Conductor Under
High Direct Voltage,” Journal of Electrostatics, vol. 9,
pp 339-353, 1981.

SEHWHe WM $E7]2 FOINSY QEYYEN

Trans. KIEE. Vol. 50C, No. 7, JUL. 2001

o s 8 (& B %)
19719 29 29 A 19%4d ZE% T
3 A7) 2. 1997d A50 g
A7 Fe FHAAD. 20008 45D diE
¥ H713E AR g T8,

el : 053-940-8601, Fax @ 053-950-6600
E-mail : psl@palgong.knu.ac.kr

4 (& EFEE
19673 249 249 A 19909 AYd I
3 AziFen £, 19949 ZAED digd
71283 E£9(A4Ah. 1998d A5 g
f AV|FEH EA4(EFY) A ARG F
o AR A7 FEE BK2l ZaE

el © 053-950-7325, Fax : 053-950-6600
E-mail : kjg@bh.knu.ac.kr

ZFEFE3RE S

1969 99 2749 A 19924 AEU Fo
AZ1Fss 4. 19943 § Y A7
F8t3 F(AAD. 194 -84 HAF¥IFH
AGAZTATY AYd T4

el 1 042-865-5923, Fax @ 042-865-5804
E-mail : kimjy@Keprirekr

of tf 3f (F Xk EE)
1951 1€ 289 A 1973¢ G4 FW AvFen £4.
19789 ¥ g A713EFH 2GR, 19969 A8 %
o A7 B3 EJ(Fa). @A 2438 AN =

el : 051-330-7118, Fax : 051-334-7780
E-~mail : leedh@pitc.ac.kr

2 MY (X E ®
163 79 29 A 1970 FEdg A B
2&3 &4 1969 F Y A3 &
A(HAD. 190~192d Y& 5740 ggkg A
7138 Q3. 1d~1983d YR
SimonAb FAY #AdTY 19959 ~187d
?Mt’r Westem Ontriot] #7138} € $-834719 748 23
ZRE 19839 GRS the=F4 1990:d ISESP Harry J.
White Award, 19923 al@a7|gt8] shed 4 19963 9318
ADAREIY AP 1989 #A ASode FHATEE, A
A71edTA &% BA AEY I ARANTHEY ae

el : 0563-950-5601, Fax @ 053-950-5600
E-mail : jdmoon@knu.ac.kr

339



