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Collection Efficiency of Nano Particles by Electrostatic Precipitator
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Abstract

Although Dielectric Barrier Discharge (DBD) in air has been applied to a wider range of aftertreatment

processes for HAPs(Hazardous Air Pollutants), due to its high electron density and energy, its potential use as

precharging dust particles is not well known. In this work, we measured size distributions of bimodal aerosol

particles and estimated collection efficiency of the particles by electrostatic precipitator(ESP) using DBD as

particle charger. To examine the particle collection with DBD charger, nano size particles of NaCl(20 ~ 100

nm) and DOS(50~800 nm) were generated by tube furnace and atomizer, respectively. For experimental

conditions of 60 Hz, 11 kV, and 60 lpm, the particle collection efficiency for the hybrid system

comprising DBD charger and ESP was over 85 %, based on the number of particles captured.

1. M2

2] o] -7 W (dielectric barrier discharge)<>

At Al ArgEE AR ZEpEepo b g ol

ohowjgo] - B g Ao AS F dE 5
& FEY AF

Zbek w BAEE® Al 18 A (charge

A (microdischarge)®

AA v ska 7] A F))
QA U3 NT A e
A A, 29, AA et /A Fe)

E-mail : hwangjh@yonsei.ac.kr
TEL:(02)2123-2821 FAX:(02)312-2159

o Fekzel At doh 224 3O v
ghouf wElo] Rl e Al Eet Mty
A7} wa, WA EE o] FEvt b ©
ol¢} & EAS o] &ato] wiglo]l fxiAl W
°] NOx ¢ SOx 59 a7k A|717)so] o
ARE AFEo] ¢t} Breault”= Wiy A=t
A FEE AR BEE7]9lA NO & NO, & 4t
stAl7]E ATE Adskalon], Fuii®s AAk
~EE %3 NOx, COx, SOx 59 3l7p2 el
ot} soot 5o YA EBAH AFE A=A
ok mEgk Zejoli= VOCs v oFF Al Aol ek
= gaekA o] FolAal AT, Yamamoto® 9}
Rosocha 592 wiglo] {74 WS o] &3sto]
VOCs % Freon 7}~ 59 7124 9d&E54S A
sk AFE Aotk HZols olelgt 7t
o =4 Azt dig Aot MR wjE]o
FRAA ] e AR L ouAE 83
At =4 Aztol digk AFE A[FEAT o]
T ohvbE wiEle]l A wHE 2 o
g A7l Ja7)el Ao JAb e F-=A AE-ate]



2003

2 A Ard FEREG wd A
71 AREStel 1m olste] wlAl qiAbE &
Az wiElel fAAl g E ol8skel A
PN AL R ko] 71RO A 8t
HAE s ke AR aEs vl
Al gAReE FRFA L] ARITE el

Ho| WE $Exo WHIzA =AU
gk o] Al el Zhel A = al S
Q7HH

Fig. 1 3 &2 A9 A& FA450 HA
7] F35-(clean air supply)E §33 4= 37]
dH= dA BAES A8 A7k

ar
(electrically heated tube furnace), F 3 A} LAY

BogE e 3 24E el ALEEG 4717t
9 FozoA 7585 AuS ol gstol WA
21 NaCl 9#9 3= 57F F%(laminar
flowmeter)® ZAHE T EEE dx SR 7] A=
DOS 4ol MAFol NaCl SIAHeh ERHE 2, 3
Nl A BAGEEA oo GEE F
el feol mek A 2000 o9 sz
ERETY

1

9.E+05
8.E+05 = = . NaCl
7.E+05 DOS

6.E+05 —o—Bimodal

5 E+05 Particle

4, E+05
3.E+05
2.E+05

Concentration (particles/cm®)

1.E+05

0.E+00

10 100 1000
Particle diameter (nm)

Fig. 2 Particle size distribution
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Table 1 Characteristics of bimodal particles
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Fig. 4 Collection efficiency for DBD on and ESP off
(60 Hz, 60 L/min)
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Fig. 5 Collection efficiency for DBD on and ESP on
(60 Hz, 60 L/min)
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