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A Study on a Superposed Discharge Type Ozonizer( 1 )
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Abstract - In this paper, a superposed discharge
type ozonizer( CISDO ) has been designed and
manufactured. CISDO is equipped with three
electrodes( central electrode, internal electrode and
external electrode ), and it is composed of two
gaps. Qzone is generated by overlapping silent
discharge, which is respectively came from two
gaps. This paper describes the following two
characteristics : ® The characteristics of discharge
with variation of output voltage of AC H.V source,
quality of supplied gas and discharge voltage @
The characteristics of ozone generation with
variation of quality of supplied gas, discharge power,
operating number.

LA B

AAReZ 74P g 227t FFHa gl
= JAHAN 2F9 A9 A5G o83 2
g d7l 2 £2& FRANIE AAEo] FAA
Agoz PEgsA ArgEm oW olg g
FNES YAREQA QE:LAV|E= JARA] 2

& S48 TANAY &2y dE ol &4
1 Ak a2y, FANEY &R &M
Arge YHRGAAM ThHE &4 2 F34
&4 Fo2 A3 LENHSF L] olEXEG 4
3 2e ez dexm g

oj2|g #AYNM 178 gap T 27]9] HFE A}
£33 7K LT v FALYAY o=
A7 NAdst LEAAY AFEAHE AN 2
Aoz, 2709 gap ©] EAste WAF 3749
A FAHAAIF(CE), WEAHAI(IE ) £ gRAS
(EE ) }& AX32E2M Z gap oA EAHE 2
Me) FAwAC] FHEH L&) AAsEE TR
ZHYAY &4 7)( superposed discharge type
ozonizer, ©18} SDO )& AA - A G} old,
E =FdME AZF CE ¢ IE e 180[79; 14
g 7MY FDALE 474 Askslm, AF EE
& ¥5HAseEs A= CE & EE € AF IE

9} CE Aleld] gap oA 242t 2w == EAwdo]
F3HH 2Fo] AAsE SDO( °l38t CISDO )ell
BF HAEAH P ERREY 22T
Osxcon ), LESHZ( O3 ) ¥ LEFALE( O3y )
1 QTFHESA

22 E

2.1 B2o|=2

211 SHYUMY 2=WMT|o WHNI|F

1~3[mm] H=9 gap o Hol= 17] ©]}e] &
AA7} EAsle AFN RFDAYE AT of
d gAsle FAWHC] L& 270 <1&Fx 3
o, old, $AAY - AFAYPYL 137 FHFIL
I uAT BRAFAFE )l 4 284 EA
34 H3, $AAFe EAAL] HdHA ol&
g7tx] zagr A7AYJe]l FRY Hdygezy
B Z3HuAy AF5e z2% ¢4 ¥ &, 74
WAL i g pulse HQ WHe P2 Az
AZAWALY ooz iy LAHDE A9
da7txs EAgel $E0] 93] FAHs 289
sehtg oz Mel §48 wrdelad @ 4+ At

212 PAWNY SEUMTI0| QEMAI|P

fE7t2st 44 2, LAY 2E:UAY)
o] REQAIITE @ AREE T J2VAHE
o] AN, @ LEXNNE B Q LE:RHYZ
93l o]RolAt} olnf, FE WAL A (1)
~ (4)8 2gl? ‘

O +e—=20 t e e, (1)
O0+0; +0,2 03 +0; e (2)
O 4+ 03 = 207 oo (3)
O3 +e—>0;,+0 +e .. (4)

o, TFE - n5E 2TUANNE sl
948 Aoz ZAWAAL DHARDHL 9

-1724-



Ao FdsAL, AV 129 249 wRAEF
e F SR Ay A4S 0 A8 F& A
ANA A&5FHeog WAL BANANBREAN WAF
TE gAsA LEQLATES S FINE & A
Aoz gz Y olgd ZHdN B =F
ol CISDO = 3¢l B33} 2709 gap o] EA3}
o, 180[°]19 ¢A}E 1H HFLALE & gap
of BAle] A7HE o WAl HojAM LEA

AFEe F3AZ & e TR

o mo X ok fu

22 HM8Ex} U 4y

221 AETX|

a3 12 A4 - AR CISDO & AM&sle oA
EQ 92 ERANELS AT A AEFAY
W28 Ued Aolch adeM 4L WAE
g TALE) S AdZA G AZHNEE 9F
3 2oy HMe LEAAHEAMNEL AFEI H
U872 FFFA A2 ) B AFHXES B
2y A4 2 93 7lx9 FEL JVEM A
k= Fah= k=

digital power

digital storage
. V] oscilloscope printer

ozone monitor |

1
e} -

250{ohm]

38 1. CISDO & 0|88 2EUYTR| 9 BiX|

222 MUY

CISDO ¢ ¥MAEAE d73r] s derts
7t 2444 Aol IE o FAC t )7 0.100{mm]
Y o, AYAA 2HAM Vo ) L gEN2 F
F( Q)Y wztd wE WAAY( Ve ) B WHAA
FlLes ) 2 ARE( Wea VS F

EF, CISDO 9 LENANEAHE dA737 943
o Y8747 AgE Aoz t 7t 0.100[mmit
AL Q Was 2 CISDO 9 A4 N3 ) Wgd o
B OBNHEE( Oxcon ), LEDHTF(Og ) 2 &
ERARFE( 0w )T EF 2 Adsdd

3. 8z o HAE
3.1 CISDO 9 WHEY

(=2
a8 22 Vo B of W] ME Vis B laes
548 veEhd Aot

4 6
v Ikv]
2zl 2 Vv, Y Q 9 BiEo] OE Ves ¥ s S
238 3& 238 2914 Vs = 102kV] 2 Lus =
06[mAlY wWe] HEg 245 ojoh.

CH2 TH3
CHT ¥
1l P, 3 ’f\ N
A Nal=l A1\
V de3,lae3=0— 3 )
\“h’ L/ N / T \\J /

CH1:4[kV/div), CH2:4[kV/div], CH3:10[mA/div]
CH1, CH2, CH3:5[ms/div]
a2l 3..Q = 202 /minl, Vees = 102[kV] &
leea = 08mAIY miel Mot MFuty
3 45 Ves 2 Q 9 ¥ B}E Wes & &
29 Al

15 7 T Ty
t : 0.100[mm] j
® : Q= 2{{/min)
v : Q= 4{l/min] ]
12 v : Q = 8{l/min] ]
o : Q= 12{{/min]
u : Q = 18[{/min]
~— 9 9 B
= L
™
=
® gl B
3L i
[« ST 1 1 sl e aaal
[0 2 4 6 8 10 12
VyusliV]

08l 4 Vees H Q 9 dislo] & Wys 4

32 CISDO 8] e&=MAMEM

321 HNNHA-QEMNN ST - WSS Y

a9 58 (a) @ (b)e CISDO 9o N3 7} z
Z 1 2 39 u), Wag 2 Q o 3ol @€ Osen

-1725-




R O3

4000

3500

3000 |

Oa“n[Ppm]

1000 |

{a)Nz=1
14000 ey S — 10
— o, - To,
12000 | Nizza.ql_: Ozbt}ol}ﬁn;?] 1e
v:Q= 4§l;min% {
v : Q= 8{}/mi —
10000 b T Q= lz[l/mxl:-} -
— ® :Q = 168{{/min 'y
E 8000 Toq6
& g
g 6000 |-
i 5. :Y"
4000 ¢ 5/ ’
e o 0
: 42
2000 |
1]
0 5 10 15 25 30
LAL)|
(b)Ns=3
32 5 Na=1 X 32 W], Wees I Q 2f Bizto]
M2 Oxon H O3 §Y
322 WHEYH-QEMMLES
a8 69 (a) 2 (b)) Ns 7 4z 1 2 3¢
9, Was 2 Q &} 83l & OnE Yepd ZAojt}
140 T T T T
Ny = 1, t = 0.100[mm] 1
[ ® :Q = 2{t/min]
120 v :Q = 4[t/min} ]
v:Q= B[l/min]] ]
[ 0 : Q= 12[i/min 3
100 B:Q= lb{l/:in]
g
; 80 - -
& ]
= 1
> 60 B
]
o
40 -
20} 3
]
0

2
2

2500
2000

1500

500 |

28% Aol

T T

POy T O
: 1, t : 0.100[mm]}
: Q = 2[i/min]

: Q= 4[l/min)

: Q= 8[{/min]

: Q@ = 12{i/min}
: Q@ = 16[¢{/min}

3
[ ]
4
v
=]
-

'd:S[']
{a)Nsg=1

10

450 vy — . e
Ny=3,t= 0.100{mm] 1
400 | ® : Q= 2[t/min] ]
v : Q= 4[1/min]
350 v : Q= 8[l/min] 3
a : Q = 12[I/min] ]
300 b & : Q = 16[1/min] 3
)
i 250F f\-_
N
= ]
3. 200 & b
» 4
e ]
150 F 3
]
100 | ]
50 ¢ ]
O sa s ) s aaa b a s aa bl a o adanagleaa
0 5 10 15 20 25 30
wde!![v}
(b)Ns=3

02 6. N3 = 1 % 3% U, Wees X Q ©f BiS}0Y
e O SY

4.8 B

E =2dMe ZANAL FHE ol 8T FHY
A o=/ CISDO Y& 4A - AzsA o
o, 4de NAE 487128 AMSEo O AYR
e 2EAY( V2 ) L Y8729 {3( QW
o g WAEAH @ Q THAY( Wi ), ¥
SDGO 9 A N3 ) Hged mE eFAAEAN S
ZAMS 27 g2 2e ZEL 48 4 AU (
1) SAAY Ve ), HHAF( Ls ) B HAA
H( Was )2 V2 ol vlastgick ( 2 ) CISDO 9
AF pulse 7t 4349 Aol HuUHe) ©]E o
A EA7E A gAEe] ZAgAe FHol
gaslA PAse A HAY &£ AAqT (3)
SEPANETE( Oxon )= Was 2 N3 o 8IS Q
o= wdEsigdt,. 2 2 Hd Oxm 22
10208[ppm}E ¥ F AR ( 4 ) LE3TP=X(
O3 )& Was B N; olE vl2fdln Q of ¥islel o
gHE ZyHol EAAt (5 ) LE3E858(
Oz )& N; o Hlalstn, Wes 2 Q 9 welAe=
2ol At 2 23 Ao 280[g/kwhld]
Oy & 98 5 YA

(& 2 2 8]

(1] Z= &HE, 2 WO, “KEBRE F o&2447
O FERT, KBEREe KE - SEBRED, B4
BEGRLE, pp32 ~ 351992

(2] 23k, “+ v o HR L BA", KM, 1996

[3] H.).Song, K.SLee, DILee, “A study on the
high voltage nozzle type ozonizer’, Pro. of
the 11th International Conference on Gas

Discharges and Their Applications, Vol.2,
pp.320 ~ 323, 1995
4] BMBETF, “+ > Ao FHE", =FH5, .

119 ~ 130, FF614%

(6] WHBES, “+ > o B
£24%%, FIR6H

[6] & KE, “FEPAY L=L47e EA4F &
A7pAdol B A7, LB X, 1997

WEWD, 114

-1726-



