Fine Particle and Bacteria Collection System by
Negative Ions and Ozone with Mist Formation
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. Summary

The development of a gas clean technology may be one of the most expecting techniques in a wide field from
global environment to living conditions. In this paper, the authors proposed the new concept of a gas clean
technology by utilizing negative air ions and ozone gas with the formation of mist. A system is composed of the
heat exchanger of staggered fins and a electrostatic precipitator. The negative air ions and ozone gas generated
by corona discharge provide an electric charge and bactericidal effects. Formation of the mist in the field of
super-saturation state by cooling of the system can make them high efficiency. Experimental data showed that
the present system allowed air to be sanitized in high efficiency.
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Fig. 2 Schematic diagram of experimental apparatus.
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Fig.3 Core part of present system.
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Fig.4 Average mist diameter at outlet of heat
exchanger.

(#), ABEARA—RN—HRAVTRKIFL AL —R}
(ER4)) ZAVE (3—12um).

BEENLDYA T AL TV REBEL LY
UEABEIX, FEZOHOCERAAUAIY

E— (TUTAEK (BR), ITC-201A) BI W

TV ommamE () FRT v 7, [EBREE
No.18L/No.18M) ZF&%E L T, —EBDRERFE
PEHILRAIE L. '

4. BB - IER O EARE

4.1 BZHERFEHI X MER
KYRATLDIR Metkggd LT, K428
REERICBVTER S NS IR MEOH O
BAITHOVT, BRHMMANRTEE & OBF
TRY. B, BRI, AMEE—F (in=
10X 10" [particles/m’]) @b & BAHERD, AQ
AKJEERE, BHE HOAMEKEEOH
EEAOHEH L. 28, AERTIIRERE
ERALTBLTHREIBEETHS. Zhiy
ARURAT LA TEREND I A MEORERIZ, K
RETEVWEAKBETHIITEREL LHER
ERT

42 WEHAFALAVROAY VRER

AV AT KRBT HRER D N BRI
b2~ FTRA AV REBE LAY VRER
EIiZoWT, autREEELOBRTRSIC
RY. SATRAFTUBIOA S idaa Tk
ERWBEETH D 4.0kV FHENLREL, KE
EBEDOHEME & HITHEMT 52 & bhb.

— 600 10
8 | 1

Fi [ | W lon /7 z
0o —8 &
o B @ Ozone A
g 400 |- vl é
2> - Cyv=0.01 [kg/kg'] !/ 1718 8
: 0 'SR
3 - I~ 4 ¢
S 200 |- /1 |8
© 5 / g
2 | ®/ 28
© o
o4 B / -

z 1.4_1’:

o

2
Wire discharge voltage V4 [kV]

3 4

Fig. 5 Occurrence rate of negative ions and ozone
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Fig. 6 Relation between Negative ions and Ozone
for inlet vapor concentration.

X6 ICHEHHEATO~A T AL F L DFE
FELAY REOBREARIBEEL/NT A —
ZIZAT. D, AREEXREWZE, £
VBB DA T AL T RAEFEDE|
SPEMLCRs L RD5. kit <A
FTAAF U BKGFLFEE L TRECHFET D
HEODIZEMLEZbDTHY, i, IV
VIBE DRI Y L ORI L E R RERT

WKRFFERIGE LT VWHEE AR S 27D TH 2.

o T, A MREMEOHEIETH DA A%
AREL, BREMROBETHIA Y VIEEL
DEERIZ, REFRITRT B EEBlESRERH 5
ZEERTFRLTVA. :

5. FIEFERE - REMERE

51 KVAT ADBREDER

K AT LOBRERREZRT T A MEDAETE
RIZONWT, I HEBELOBFRTH7IC
AT, LR U EERSR R, BASHAES (Co), K
EE (CD), #EE (EC) DEhFhzERG
BB S -4 >OAEDRIZRELE. &
biZ, £EZ A K (Co, CD, EC) DIKEEIL
K7 @9PIcOXEITRLE. OB, 20k
AV N EBBSETWAI L E, XENIELL
TWAZ Er .

FIEREIY, ETERBBTORADARIZ L -
T, BEREmBNE~OEB LI X MEEME

MEINDZETRAS%NEDT D Ldbnrd.

FlEEIL, ZOEERGOL & T, HEHTO
AT HREEBRBSEDILICLoTI R M
WHE L, ZDE TOMEELRESY VIIRE
SBHC It Lot kmatlo. e, &Y
N & BB EANT DU TR > S AR D
TheWwbDEEX A, T & F BT
AR LRI, MEROBEHICEI->TEH
RS NTEREN LD —a U IZ k> TH
EIND. It HEBEEOEMIE, ~AF R
A UREBEL LY U RABELZBASY,
TDZLENIA MEDOTHER L REIER et

I

100 =
II =
= & E
B 2 én =
2 £ 2
= e & —
5 E~ [CoCDEC &Y . A
g T B x x X L 2 3|
? 0190 x x =
EA|O O x =
- ¢0 00 ¢
001 | L 1 | I | L | | I | | | | | L Il

4 45 5 5.5

Wire discharge voltage V4 [kV]

(a) Survival rate

I (System all off) I1 (OCo)

1 (OCo, OCD) IV (System all on)

(b) Photograph of yeast colony

Fig. 7 Variation of survival rate with wire
discharge voltage. U,,=0.50 m/s, C,;5=0.03 kg/kg’,
V.=8.0kV, f,5v=0.58 X 10° CFU/m’.
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Fig. 9 Variation of survival rate for inlet vapor
concentration. U,,=0.50 m/s, V;,=5.0kV, V.=8 kV,
fsv=0.58 X 10° CFU/m’.
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Fig.12 Sterilization performance of present system.
U,=0.50 m/s, C,;,y=0.03 kg/kg’, V,=5.0kV, V,=
8 kV. fin—10.58 X 10° CEU/m>.
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