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Abstract

In this study, we developed a separated two-stage electrostatic precipitator applicable in a subway air conditioning
system. We studied the characteristics of collection efficiency of 0.3 xm particle and ozone generation at different
charger sizes and gaps of collector plates. Also, we compared the performance of the two-stage ESP to the MERV 10
filter with the removal efficiency of 10% used in actual subway air conditioning system. The maximum collection
efficiency of 0.3 xm particle was 93% at A charger (600 mm x 250 mm x 600 mm) and 84% at B charger (330 mm
x 280 mm x 330 mm). Especially, with voltages applied to chargers with collection efficiency of about 80% or more,
the ozone concentration of two different chargers was 5 ppb to 35 ppb. Finally, the filter quality of the collector
developed in this study was 400 times higher than that of the MERV 10 filter. Therefore, it was concluded that the
two-stage ESP could be a promising PM removal device suitable for subway air conditioning system.
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Figure 1. Schematic of a separated two—stage electrostatic precipitator performance evaluation
experiment,
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Figure 2. Two types of charger and collector developed in this study.
A) A charger (600 mm X 250 mm X 600 mm), B) B charger (330 mm x 280 mm % 330 mm),
C) C collector (600 mm X 110 mm X 600 mm). D) D collector (600 mm %X 110 mm X 600 mm)
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3. Experimental results
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Figure 3. Schematic of MERV 10 filter performance evaluation experiment.
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Figure 4. Corona current according to applied voltage of two different chargers.

N
)
X
R
"
w

d ok e

4

ol

)

)

-z

N

)

m

rlo

o

2

Y

=

o8 A

o il

_VE
N
)
~
£
.{
o
o

DA
méi
r&Lr

el

3 %il; E H“ﬁﬂg H]
= DS BlwEs] 9 A
e 0 AgkS 973kt
RE= A b 20 kvellA] Ho @
o
N

N

S

4

o

&=

o &
N
(ll

B> >

(T

2ot ootk oo

Z}7} 8 ppb, 35 ppbE A A F-lA
FEo oFE
A7Hd

o
o,
>,
oy

o

Lo
=2
X nE
w
ol
ol

Py
24y
| o

T
_vﬁ

=
Ju
N
N
of
N
N
ot
¥
I
R
m
T
2
o]

Q8) WS 9o Fol F7b

(Noh et al., 2003).

ol
ol
N
Hd
o,
v

3.2 A XISIHAL W DIMHX| 222t X7 LY
MERV 10 ZE{Q| M&s I}

RFAN e FAAHd YR FxTel A3
Ho] 2= MERV 10 ZE 9 dA4E YA AA &
&S SR, B wAHAY JA wE

Particle and Aerosol Research #| 16 # #| 4 &

T BYXE 5459 uEFig 6). I SEE
Az, AA A dell 1 pmolste] g
4% v A A 5] °F 80%, 03
pm oete] YJAEL oF 55%% AHA
Atk 1 pm olste] 4] AA =&
23%, 03 pm °]&te] Aol AA 2
10%2 71 Aehd AR i F-2s
o 1 pm ol WAl g A A
g s stk HE AstAl v
MERV 10 ZE ] 35 pm ©]49 A=k AA &
]/\

e o

A

4 VNS
N

10 ox o
off

1

w
o
B
©

KR
=
o
T
[}
AR

o)
EET
°
=
]
L,
o

oy " o of

o] ¥

N
;*mmm
bz Mg @ 0 o o

& 90% oo w FAR AW 4 WA 80%
£ AA s A 6H6P PMLO°] tisixE oF
20~30% =2 AAZE Hhel JehlA Xkl

3.3 221 28 MI[TTITI1e] HAlX|ol WE X}
HHzg &4

R R B B 1t e s P R D ) e i e

=L7] Apoleb HIH-o] ARk HAH-2 A

ofell W& HX &&S H7letr] 9t AFA

Aol e w71 AA aEs S A W

2 3

O



40

A5k 3714 AA

o
=

o1 B E 2nk A7z AR 54 BA 125

35

® A charger

O B charger

30

25

20

15

10

Ozone concentration (ppb)

o]

L

5 10

15 20 25

Applied voltage on charger (-kV)

Figure 5. Ozone concentration characteristics according to applied voltage of two different chargers.
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Figure 7. 0.3 um particle collection efficiency of two—stage ESP according to different chargers.
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