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(The Characteristics of the Discharge Lamp Type Ozonizer using Pulse Power Source
for Carnation Productivity Iimprovement)
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Abstract

For camnation productivity improvement, compact-low cost discharge lamp type ozonizer using pulse power
source is designed and manufactured. This paper describes the discharge characteristics and the ozone
generation characteristics with variation of the output voltage of pulse power source, the quantity of flowing air
and the operating number of ozonizer. The important conclusions are as follows. The discharge voltage and
current values are proportional to the output voltage of pulse power source. The ozone concentration and
generation are proportional to the output voltage of pulse power source and the number of ozonizer. The
maximum value of the ozone concentration and generation of the discharge lamp type ozonizer can be obtained
8%0[ppm] and 59.7[mg/h] respectively. In the camation productivity house, when the discharge lamp type
ozonizer is used, the carnation is good quality in the uniformity of the camation stalk thickness and increased
the productivity through improvement of the air and the soil.

Key Words : Camation Productivity Improvement, Pulse Power Source, Discharge Lamp, Sitent Discharge,
Ozone Concentration, Ozone Generation

* FA2L: ggol T AT HYAAL
Tel : 053-650-9266, Fax : 053-624-4736, E-mail : hjsong@ync.ac.kr
44Uz 20079 49 239, 12144} 2007 48 309, AAIEE @ 2007d 59 149

(68 Journal of KIEE, Vol.21, No.7, August 2007



1.4 B

(==

21(03)% A AN EA Thgog 33 43}
3171 o) Fo 22 715}2}%81 %}

-11: JB
= mlo
_\'L

[RUNNE

Alz}_ii Orid i%«l ;@M Ef%ls}tl{l]
LERAE BT JAEA st AFAdat
AARALR sgE o] R AR Haat s
S AUz gick olu) B4 AAIRNE WEY
W e Akl g By dch w3 HFHoRE
212 Bd=Eeg 24 It sivke 54
713 o2l

ol2i¥ SWelA 7Y UYL Ad &S
A, 23, g9, Ash A 871788, 4EA% - l"i-
& ouF A 4 ogiel 5 s &
%5}.1« UTH3I

HZolE QA7te] Wellbeing 273 W71 8714
3 a2ln h-2ulelre] FAE 2 dd3EY
ul-o].%jq. AR Z2RS B8 A A ZA BEAF

& BHoR &0 o B AWV JyHR
31‘4[4].

L& AT oM E T, &
sehy, Ay, nxaAAY, WA T
%3 E22H - sty Hhdo] AREI AR 2
ZoA & 1857'd Wemer Von Siemens”} 7188 5
ARy QEUA7IVE AR, A F A9
A BollA AMAE 48 oE ol g8
I Qlels).

FEAuAy e &uA7)E 1~3[mmlel ¥HA gap
o] EAjsle tiEgAF Alold FAHAE A,
WA gapdl] YEAAAME EE 27)E A
AN A To] AF{F LGS A7FHE WA
AL Zgzulrt YA Axle} YurtaF Ak
A ole] ZEukgo] ot eTo] AYHE 7=
ojti6).

wela] B = olAe Al Yelzkee] 494 7t
dlojde] AAEE S fjsty, B4 M v

AHE ol 8Fo2M AFo|HA AHu|gog EE
7Fsd FANAE o EuArlE A - Als .
oluf, B el HZQL Y& 7F2Q 3719 K

Y. MY =2N N213 N72, 20074 82

$84

2 o EA)9) FF AFe B HHRY
dhapziel wba 2 e EMAEAS AT HAESS
o =9 AR oERAr|EnE 449 228
7t Fhdlold AEE HE Aufshg-ol 3}
o 7}Lﬂo]/q A@Apd o Iz -%1:;\; _\___=__,__)\.]o A7 7,35
St

FHJ 081‘«

2. EBTA ¢ TE

BUE ALY RHY SELYIE U
2 A ol 328 45 WeATY P
gel B3 Pl THEFE mesh ¥ 958

N

FAtole) FAgubAe] ojsle] 9 o] AMHE F=
ojc}.

a9 13 Zo] UA g dlE ECE AAE
A AA - Ax F Frade X 28y 4
o] 100[mn]Z2 =dNEEE EX3tT H A
7inmlo] 2 Z )7} S0{mmlQ] P58 AsEe YA
I Fuxo 2 L33 WEAZE e v 71
2 qtEo 2 HMFRE FR T U RAE
AHe 7338k

Lo

O FHAd @ UM O 22 © UWREZF

® AR[F ® Hiel @ xxay
L1=200(mm]}, Lz=50(mm), La=270(mm]},
La = 350(mm)

O8 1. WHEHY 2ERMOI9 Jigte
Fig. 1. The schematic diagram of a discharge
lamp type ozonizer

a3 A S w7 3e 3Ele duR
AFEE 10 torr]2 FAATIEA FEETS
Al 7vgEte] Bjel oA S AAsID B3k
ou] QEWNAF| 9] WA AEAY ¢HHE 9o

.Sl.&&

(9



AYOIY YUY YYS AU L HAUS Y YT

HATS o] 43 FANNY o &Ry WA
# e 958 WEAF mesh® F-AF Alo]
of 2atg 7 1on]o]l Zo] 200[mn]?! EHelE
FAAR 3 Aom FAYHA] 14 FH A
37t £ 50 A HMalel Aurtzete] v
s eFL AAHIEER gk FRolth

a9 2t Agtd HAgy o.&UA7| IS
5t Q&S AHATIL HAEYE B5E F UE
2 23348 Ax% 2FLY7] chamberd] 9T
g Zy ol

233 2o} chambere WH-4%(Zo] @ 350[mm],
27 - 150(mm) & F-L8(Zo] : 5000mm), 27 :
210(mn)) o2 A2 o]FYPTY FTREMN, WHA
chamber W59 &% 502 dte] haasy o
F4A7)12 AME E9] JESE JAF 53
2 oi7] 571(20:2( C)E chamber WHE W23l
123

O TR @ ABIHA 4T @ 2ES JIA FF
® 4437 dF © 4437 &F
L1=500(mm), L2=350(mm), Lz = 210(mm)
L4=150(mm)

8 2. 2EWNI| o peie U BT

Fig. 2. The cross-sectional diagram and side
view of the ozonizer chamber

a9 29 9AE A-A’ 9} 2o chamber WH-ol

@

uy ez &Y

SEUAZIE 120019 1HEE T3 ARFHY, o
WA 7)e] AENENE S/ weka] Zhzbe]
LELN7IZ HE] AHE 2Fo] FHHS LFEA
o] AEA S FIANE F Sl FZE AFsch

I8 3 HABY LELAINE o] 83 &L
Zz1e] WX =g Vebd Aoln, darta FFAA
BRE §FE3e BYIVN(AABLAY] + Adx
2:2A%D FFAO~B[ £ /min)) 2 ZHsHEA
QELAT] FUAZA o] QEHET L Q
ESUAFLE 748 2 ERYE(0~10,000[ppm) =
24 2 Aok

3 QENPEAL S PN e E A
AEEE7HWE P2 Feo] AgE ksHe Aol
&3 g o s geA UoH7-8

olg WA WAAY Q& LAVl A7t A
9}-& A Ignition transformer(IT)olA] &85 &=
A AHE3HATH

oo
[ }-»[@ }-»[ 0 |-+[® ]
[o]

..... » - 23T % 2ES Ut
D HYEIEH

O 22371 SFFX A

@ LN LEUNT| @ HAy FAFX|(T)

® 748 2EZUE ® digital oscilloscope

@ FH =zl

a8 3. UHEY oFEUMIIE 0|88
LEUMTX| Q| HiXIT

Fig. 3. The arrangement of ozonizer system
using discharge lamp type ozonizer

>

=2
BEM

o

g3 ITZRY E85He ARV 34
LENA7 EYHom FFIgod, WAz
(Vo 2 9AAFT) FFe digital oscilloscope
(500[MHz], 1[Gs/s], Lecroy), HFE 2 ZHEHE
ARRBle] &4 - 3

WARY eELAT|Y YHENS AT HES
7] 93t YE7tert B FTIQ AR, V, ¥l

4%
At

L

Journal of KIIEE, Vol.21, No.7, August 2007



e Vg, b 2 a9 38e ZAsqc

T A o &L LENNEALSE A
T HES] 93t durtert B3Rl B8 &
ZHQ), V2 E N9 #islo] tg © EAA 5= (Osom)
2 LE LXK Oy E A ANSIAT

olgf B ¥ EQAFY AEPX= A7 103
27 92 Atsle e HEFAE Ao,
LEUA7IY ] WAFI s BEES A
Ad7] $3te] ITY) 8944 PHTE LT
71l QA7}sA] ¥3 Be)F71E 10[4/min]Z 58
AE A wj71N 2 ¥, LEANYEALE AT

3. mza % O

ol

3.1

Jn

of

]

a9 45 987127 2YF719 F9, Vo ¥l
mE Vy 2 LE 3§ Aol

13 . r ' +— 7.0

10

28 30 32 34
Vylkv]

8 4.V, Hell| WE V. ¥ |4 B
Fig. 4. The characteristics of V4 and lg with
variation of V:

A71M Vq R les AA A2 30e] 3ay @
ERA7) dzhe FAste] Aegdd ol 19
3} o] Vort Aol meta] e &8719) 4
go] 37Hd 23 Lt st

¥ 59 (a) 2 (b 28 494 4Z v
88kV], Ia = 38mA] ¥ Va = 1L7kV] L

1

QY . TNMHOR=27N] H213 M7, 20074 8¢

$43

54mA]Y o, 933 A2 AU H mesh
g ARAS9] ARHYE 44 54T Aok

F Vot dedel met ey e28yr)e 2
F9 WRES meshd S| FAFA oo FAEA
o] ZXHAAN Lt Bests, B A Arjel w
2 FENR s A Jart fAA fEw
M FHPo 2R HAA7} FA4H A
A QAR AAEA Ho AT £ 22 Y
Bie] WASAEE vehiiA do

Vo=0= S

lg=0—> ===

4(kV/div), 5{ms/div]}
(a) Vg = 8.8(kV], la = 3.8(mA)

Va=0— [—

le=0= F=p=T¥7 T

4(kV/div), 5(ms/div]
(b) Va = 11.7(kV), lg = 5.4(mA)
A8 5.V, W mE V, ¥ 1o I

Fig. 5. The waveforms of V4 and l4 with variation
of V2

3.2 LERBVES
LEIt27t BoF7I A% Nol 1, 2 2 7Y

w, Q R Voo Wil e Own R Ox 54 219
69 (a), () R (o)l Zz JehAdch

714



AYOIM YUY FYS Y B TS Y YUY EYY9 £y

a3 69 (b) 5, NoJ 291 99 Oxn 2 O W
AT L&Y INE A2 2y 2§ste 3714
o] Fei2 TS W, 222 Osen ¥ O E &7
g & ol& & AT e A Aotk

a2 A7 39 69 (a@9Ae Q7F 2[ £/minjo]
Va7t 117kVIY ®, 192[ppm] 9] H i Ozxnd BAL
o, Q7} 4 ¢/minlelm Vb 1L7KVIY o
12.1lmg/h]9] Hd] OxE & + AUTh 18 69
(b)oll A& Q7F 2[ £ /min]o] 2 Va7t 23.3[kVIS1 Z$-
587lppm]¥] H Oxen, Q7F 4[£4/minjo]l Vg7}k
233kVIQ! B¢ 432[mg/h]Y] i Ox 8 85 + U
At

39 69 ()M = Q7} 2 £/minlo] 2 Va7t 350
[kvIQ! 7% 8%0[ppml®] 't Oscon, Q7 4[ ¢/min]
o] Va7t 35.0(kV1Q) - 59.7(mg/h]e] Hth 0%
& 4 At

I 69 (a), (b) Z (©°A Vot 54T o Q7}
BAETE Qun®] A5dhs AL ATy o &g
719 958 W ASH meshd F-AFAbo]l
A FE FAA0A Qe fA EHel A€
Astel 4hh dsrtaFo] Xghg AR aiele] A
EFATbe] FUEBREA AAEAE sl oE
< BT 5ol T/t Adgolrh

283 23 69 (), (b) 2 (@4 FYF QollA]
Va7t 2T E O37t 5dhe A2 Jee
), o] AL FYE QoA Vo7t Eord4ZE wAF 7t
9] BHdgo] Y5l wEpr FIkAFol X3
A RAE gt RES M g8 37t
d Znetn AlsEnt

£33 Q7 5718E meshd £] R AT} F-4A|
HEHALold] A€ Mo}l RF7|Fol TEE A
AEAY] HEEE 0] RolA Ozn©] Rl EH
H|gle] QEAIRGON Y|k ArEAke] $}
AH oz F7teA Eot old] Oxen® QY] Fo 2
FJA & On e Q9 F7H Wl Oxon©] HolA =
H &3 AbAER 9] F7t "] FUA= Q=
4[ ¢ /mim]oll A Hd Oy o] UEFTT 1 0]4de] Q
oA e AAER 9] F7H]|E B} O] HolA]
= H o] AdFog 37 ol Ox7} oAl
Aoz weg

1000 T T T T v 70
— 1 0, o meeee 1 0,
Seen 2 | 1
®:V, = 8.87(kv} 80
800 |- v 1V, = 9.70[kV]
v v, =1005(kv] [] 50
0 :V, = 11.66{kv]
'E‘ 600 N = i[ea) 1 40 =°
-3 —
2 g
H 1 303
& soof A
4 20
200 |
o .

Q[i/min]
(a) N=1
1000 y . . . . 100
: _._.:vo.“_, ..... .[k:v]o’.
+ [ 3N - 17.74]
8oo | v iV, = 1040v] [] 80
v :V, = 21.80[kV)
o : ¥, = 23.30[kV]
§ s0f o N = 2[es] 1 0P
a —
& ]
H <
& 400 148
200 | 12
0 L L 1 1 1 10
o 2 4 6 8 10 12
Q[z/min)
(b) N=2
1000 (rrrrrerrrreeererreeeeeeen 100
i O " 10,
9 0V, = 20.0817]
800 v ViV = 29.10[kv] H 80
60 o
&
B
R
40 E
20
0

(c) N=3

38 6. V¢E 0f7HHTZ 8 Q-Oscon, O3 BY
Fig. 6. The characteristics of Q-Oscon, O3g With
variation of Vy

Journal of KIIEE, Vol. 21, No.7, August 2007



Y 72 Va R Nl wiZfisd o, Q s}l w
€ Oxn R O3 SAE UEP Aot} O8N &
g QA Nol F7HETF Oxn®] A58 22
2 Vet ol Oxon Nl 320 B97H1Y 9l B

t} T3 QoA BT 46v18] &S 22 T U
oy, Oxc FT 499 As&S 4 + AN
=
1000 rrrrrrrr e 100
v T b w |
[ ®:N=1, V.-ll.ﬁﬁ[k'] ]
800 |- v:N=8 7V, «2330kv] [ 80
- v:iN=29V, =3404kv] |]
K] ! B
s | ] .. &
o 400 | 1 40 &
200 [ 1 %
ol o
] 12

Q[2/min]

:I-Ezl 7 Vd 1‘ N% UH7HE-T-E ?_" Q‘OScon.O3g ‘Ef@
Fig. 7. The characteristics of Q-Oscon, O3, With
variatiuon of V4 and N

2 oEWA71Y No| Z7hgel weby Q&
] chamber ol A48 2Eo] FHHWA o
ZAAUES 27150 O B 07t BSFAT

3.3 FH{ oM YLy VY BV

Fhdlo]ldL AAAM 71 7] sle 3d) H3ks
9] shz X H7Zo] thgst Hs) o] du &
7ol o™ 4AH A% - AfEzic

FHZole Auirt cHP st - A3} - SRSk T )
© AA ol ¢ 9 Fhilo]d g W A R
Hishe Aol A A TadAE Hoj Utk

3 Fhflo] el tAAA BakE At AW
o] 34, AEAY, 8L, AXATHY, &Y, v
olg L T A2 FAEGE AT FHez Y2
3] o) QEul T FEAS olojF T AFA

Y . TEER=2N] M212 W72, 20074 8¥

TR

o} e Tk A¥dn gle dAoth

olgi g FHlA B =&l shilolde 4
3 L AT ATEN, 6009 TR el A
) 3h¢-29] 7| EEEE AR AN T
< 133t 0l[ppmloldtE FAHEZ AA A=t
B HEy o&uArls Y A4E o83 ks
& 14 23] Z¥sigich 2 23 shdjeld Afuf 3¢
o] 2 & HXE TS AR WASFE VIS
€ 23)olA 4 132 50[%] &Y F de &7 3
Jon, 71873 Adad} EF R EA AL &
A7F vrehdA Fhile] 3] 27] 80| 7hsatAT.

EF Fhdlelde] FAHR FHAME DA
BELEN S BE eEks AXAFE Hw)
H A Aol UAIT Fol do] R F77t 2
EA vebston, o]l haz = e it
Zpol7t A3 o dolgt #717F nEA YE ¥
AL ks 4& F A+

4. 8 E

2 =2oMe shlolde] e S 93
of, HA HYS & 4% Aulg AHAY o0&
28718 AA - A=t
o A9 293 48 712 3719 /%
R LERAY7IY 2AF sl mE WAAY 2 &
719 3 R LEYNEANS AT AET 2
53 2 Fee 28 F %k
Q) 293 AL g8 T 2
$A71e) MY, AFREALLS F2¥Ee] wrAd
AFAZAN LS adale & &
Atk

Q) YA =LY HAHAYG € ARe
B2 A4 A%l w3t

Q) BHY 222 LEPNTE R 2 F
LAFLE P2 Hd) 2HAYG € o384
719l &% Mol vl#stATt

(@) N 8Y LAY A EEE B
eEgFo e 247k 890[ppm] 2 59.7(mg/hl
g 48 7 ANk

6) BAAY 22 LH7IE Fhlold A 3192

i

@



YOI YUY FYS /A AL

o AHESRE W, W B PA H5E
50096) oA th7] 2 £ AR sk
ol B4 4 % A el ke ¢
& % g
olgat 2ol BUUT HARS B 23
Aulgoz A ALY PPRHY LB
Fhilo1 8 5 AR Agel A
o HES 93] - 02N 9 A - 4T 5 O
pokze] Bgo| 7P5 Aoz wawr

Mg I8 Yy

£ 22 MRt} FUS BIHUSAPL Ause
2006 FEMRly|EolARIOR etolehet A2
887Iaei7Hele) Xigol osio] 2YslS.

References

(1) H)Song, KSlee, “Orone gereration and NO gas
removal  characteristics of a  silent-surface  hybrid
discharge type ozonizer”, Joumal of KIEE, Vol.19, No.7,
2006.

REYYY &Y

(2) BT, "7V A FROFERN", =i%8%E, 1987,

(3) ¥k, “A /o OEBEER”, KW, 19%.

(4] H}Song, KSLee et al, “The basic of energy
engineering”, Bookshill, 2006.

(B} H)Song, “A study on the dharacteristics and
environmental improvement for a superposed discharge
type ozonizer”, Yeungnam university, PhD thesis, 1997.

(6) BEliasson & UKogeischatz, “Modeling & appli- cations
of silent discharge plasma”, IEEE trans. on plasma
science, Vol.19, No.2, 1991.

(7) H#MR, “AVFIHFIZETBF VU ERBBESENR
48 ﬁ%ﬁ&ﬁ?ﬁ Vol.7, No.3, 1993.

(8) HHEE—EBR, “IFABt4Streamer coronal{Bi= & HOzoneB 4k
HEm EICHT 2R, HD-91-65, 1991.

O MXEATH &

FTUE (rpm)

1968'd 749 30948 1991 ot A7) Fe 4.
19979 FUEH) A7) F & FG(HAD. 2001 ~2004'3
TFolltis HFESEAZIHFT AAZAL 20060~ A A
ol 2diet Ar|aEsts [ RAL

Journal of KIIEE, Vol.21, No.7, August 2007



