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The ozone generation efficiency in an industrial ozonizer is very low compared to the theo-

retical efficiency for instance, approximately 7.5

% of the theoretical value for air. In this

paper, in order to improve the ozone generation efficiency, a new type ozonizer with a rotating

plate electrode is proposed.

Tt is found that the ozone generation efficiency is improved when

bright spots of ozoniner discharge on the glass disk move around with the rotating electrode

and that the optimum rotational speed exists depending on the electrode spacing and applied

voltage.

effect of electrode rotation than that of the stati

As a result, the ozone generation effici

ency is improved up to 35% higher by the
onarvy electrode type ozonizer. Improvement

in ozone yield is more effective for higher power operation in the ozonizer than for lower

power operation.
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Fig. 1 Schematic diagram of experimental apparatus
for an ozonizer with a rotating electrode.
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Fig. 2 Measuring apparatus of V-Q Lissjous’s figure.
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Fig. 3 Equivalent circuit of ozonizer discharge.
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Fig. 4 Voltage-charge Lissjous’s figures for n=0
rpm and n=1,000 rpm.
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Fig. 5 Ozone concentration as a function of dis-
charging power for various d.




310 (46)

80

60

40+

20

0 1.0 2.0 3.0 4.0 5.0
Power P(W)

X 6 4V vAERIREKEENOGR
Fig. 6 Ozone generation efficiency as a function of
discharging power for various d.

Ozone generation efficiency n(g/kWh)

7D E BT HHEMOE &AL e LT
%, b, AV vEEBRIERKG B b X 5k
BEEDOWME EHEPESL LD, Zh b O E L
b, BBOF V VEERT D IDEECIKEERN 2D
BEThLThED, EUREBRBTIEBEL AT S0T
Y VERBRAVET IS Eabnd, 74y
‘iﬁ%$&%?f4ﬁ¥*;fﬂ®ﬁﬁﬁﬁ®%%%
Fy oy TERAT A — 2 LTRT. B DME
ﬁhm#+w7w@ﬁ%%ﬁ%E#$3<%kl6*/
v OWENMER CTE L O TH V' v ARSI BRBE T
Lo TR EAEELLT—EMlEZ LS. LO—EHEILF
vy TEIBZENE T Y, d=0.75mm &
S LT 30 g/kWh, d=1.25mm %L 50 g/kWh,
d=1.75mm & LT 62g/kWh TH5B. NEABD »
ERLCB X511, Fvy TEIRVCEHEN ARTO
BAEPIETEIGRIAME { Te B O TH V' v AR S J,
Foy oy TENRGEF Y VERENMETT 250 &
Bbhsd ERBECEWVHECIERANEEEA Y

80 r

60

20

0 ;; L I . i1 1 I J
0..% 4.0 6.0 8.0  10.0 12.0
Electric field strength E(kV/mm)
K7 AV VEBREE Xy v SHERBEOBIR
Fig. 7 Ogzone generation efficiency as a function of
electric field strength for various 4.

'@zone generation efficiency nlg/kwh)

WESEA W% M4 (1989)

Y OBEDEE DI T OCHA vV VAERAIR 7 1 LR R
E#IpL TP LTED, ¥y v 7B LR
DRBR TERbT = EATES. '
E-1=220(kV-g/kWh-mm) (2)

Fighbb, &V vREBEORGCERAMEDOT TR 7
WhELesTvd., Rbokfiz(2)E R LT
B oV VARBEGREERRBECAL, KEES
W BREE L BROBC AT 5 0T (2) RICRT
oo v v EEAE Y L ERREESMILAT AL O
EEbhs.
dVFAFHNORBERIEED 5 IXERMELH L
CTAH YV VINER BT X5 &5 L4/ vARSIERSES
Teh. LT, F VA FOEBIERERE O+ Vv v
WY YETHE EPNEELME LS.

3.2 BERzEEGEELBEOHME

R84 VA yOTHEEYEHIL I & &RX
O, 1260rpm CEIEEE® 7z & X OBTEBIREHESY ¥ +
y TRHE AT A2 ELTRT. ¥vy 7EE—FIL
THNBELRED 5 & HIREE ] Ul 1T B
DOEMBEAER X S CEFAXRMBRMITEN S, BIE 4~
SV T VoA vIREMIGT 5 L BECHT 5B
DEXHPTEFCARE L T BT Edbmb, 4V
F A FIREOMAEELF v v 7EAEWVIZEE L. &
DRI p b BN [ LC b A4 V' A O BRI
BEAEELBIWC Ehvons. T4 hBYND
XAV VREROBEEMY -2 NELE
BOERR X » Tg & A EFEXZT o LD D
bhic, ZhboZ &b, BEYEREIETCH A4V F
1 VHEDKRBEEINIEEG LG EEb bW EE 2D
CEMNTED.

BB Lic ko, 4V vAERSRI—BCHEY v »
TR BEEENEEDNKECBED B EAF VA

[
o
(=3

?i Cn= Orpm n= 1260rpm £=60Hz &
~ d=1.25mm e
0120 - 2 . d=1.75mm /’
H o = d=2,25mm -
o G
]
o
2 80~
“
o
N
=
3 40
Bl
c
0 . ' ! : 1 !
0 2.0 4.0 6.0 8.0 10.0

Applied voltage V (kxV)

B8 VoA v OBERI LT % BMEEIEGOK
Fig. 8 Current-voltage characteristics of the ozonizer
for various d.




ERR PRI AV > 4 Ve L B4V vAERSROKE (B « KA - BIL) 311 (47

FHOBABESKE CHETILEL 8D, ZOMHBE
LTKRD 3 EAELLRS. OBBEBHINDKEL LD L
AV A FROREN LR LER S hict vV vAEEX
N5, @A VFAFOFX .y, TRIAAY I mm RE L2
WOTHERIh-F VY v ABEBMCERED L. @

(3)xX, (KRR T X5 CEHEREL X » TEEIRh
ToA VVINETOWEE X - TRED B ILA VYV v DR
A F Va0 YRS 59,

O3+e—024-0~ (3)
O3+e+M—0s~+M (4)

BRIO=A 7 v ERBIC X o TV viEREh, RT
BICH, B0~ 7 v IEIE 2 EET Oz
CLhAY vORBEBOHRNIKEL LB EELLNS.
Lo CBAEYHEEXRALZ LRIV~ 7 e itBD
W) WA EE~ A 7 e B BEBEMICH BRI L
IRDL LD TENEETOMEC L 54 Y v ORi#EY
WHEEDBZENTELEEZBNS. FEMBOMER
ko THRETHERRC X D BEAGHShSLZ &,
BBOMBRT X 5380 XL » CEBRCER I i+
VURBEBANHRIAMIND S LR L hF Y vER
WROYFHENHTE 5.

K9 LI 10 XEMOERHR & AV v RAERE S IO
*V VEBRROBEREE Y v v TER T A—RELT
FhERRT. AIMEE V=8kV Oid, TiEEIELK
T LAV Vv IEEER YO Vv AR AR
Nop=1000rpm {3 CHRAE Comax & Pmax & 5.
DB, BREABIEIELZ L L - THILEBDOE
BEHATH Vv AERBERERH 20% DD ENTE

11(8), () E¥ v » 78 d=0.75mm & d=2.25
mm OEFE DN CEBMEER # &4V vEREER? ©
BARZ ENINEBER 27 2 — & & UCRT., TR OBEIIEH

500

0zone concentration Co(ppm)

o

1 1

o

1000 2000 3000
Revolution per minute n(rpm)

B9 AV vIAERECH T 5 EREEER OB

Fig. 9 Effects of rotational speed on ozone concent-
ration for various d.
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Fig. 11 Effects of rotational speed on ozone gene-
ration efficiency for various V.
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