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ABSTRACT

Subway is one of the representative public transportation in Korea, and especially, nine lines (327.1 km) were installed and ran in
the metropolitan city in Korea. In this time, level of indoor air pollution is continuously increase due to the increasing of passengers
using subway and inflow of outside air such as wayside, so management point about indoor air quality in subway station continuously
is growing. Hence, air quality monitoring systems and air purifiers in several seoul subway stations has installed, however, the
concentration of particulate matter (PM) in the underground subway stations is still higher than the outside. In this study, we analyzed
the characteristics of quantitative concentration for PM in seoul subway, and conducted the performance evaluation about developed
bi-directional electrostatic precipitator. Results of PM concentration, the ratio(PM,s/PM,) in the outside was higher than waiting room
and platform in two subway station (Sin-rim and Sa-dang), The ratio of particle counter for PM, s at platform was higher than waiting
room in subway station. As a result of the performance evaluation for bi-directional electrostatic precipitator, when the applied voltage
was at least 10 kV, the PM collection efficiency was more than 90%, and there’s no difference about simultaneous concentration of

ozone by materials and carbon coatings.
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Fig. 1 (a) Location of PM sampling (b) Picture of PM
sampling

in Seoul subway station
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Fig. 2 Measurement point of particle counter of PM in
Sa—dang subway station
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Table 1 Concentration of PM(PM;o&PMss) in Sinrim and Sadang
subway station
PMy5
. Measured PM;, PM, 5
Number | Subway station . /PMio
position 3
pg/m %
Outside 49.48 37.01 74.8
First Waiting room | 109.36 70.69 64.6
Platform 143.46 92.32 64.3
Sin Outside 46.16 34.10 73.9
Second | No. 2 . Waiting room | 117.68 76.51 65.0
T plaform | 16758 | 11643 | 695
Outside 47.82 35.55 74.3
Avg. Waiting room | 113.52 73.60 64.8
Platform 155.52 100.22 64.4
Outside 46.57 34.93 75.0
First Waiting room | 108.95 72.77 66.8
Platform 134.31 89.40 66.6
Sa Outside 45.74 30.77 67.3
Second | No. 4 Waiting room | 103.54 68.20 65.9
N8 plform | 117.68 | 7194 | 6Ll
Outside 46.16 32.85 71.2
Avg. Waiting room | 106.25 70.48 66.3
Platform 126.00 80.67 64.0
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Fig. 3 (a) Results of concentration for PM(PMiy & PM,5s) in

Sin—rim (b) Sa—dang subway station

150 pg/m” oJsHA&A] 712 1 140
A= Ho ulAHA] AL 93 AlojAdu] B sy|AA

off digt gu] 8 A

454 ARFo] A
m’, PMys 32.85 ug/m°, tighile

PM, 5+= 70,48 pg/m®,

m®, PMy 5= 80.67 ug/m*=

A2 7V e FEE

IT1i- O

ng/m’ o|5hE ZusH=

7} Hew Ao Wy,

Haseot oA PMy, 46.16 ug/

PMo©] 106,25 pg/m?’,
73R 74-9= PMyo©] 126.00 ug/

waEiglon], At nhzk

10l 22 S7polm, Tk, o

25




OIFE - 0%

-0,
pack
i
o
" ¢}
i)
32
=
-
o
ﬂ_|>~

4 S7ONA Y] PMyy B B
A= o, PM; 5] 749+ 100 llg/
m’ °0]3} & -Er‘“% Hol= &LE A= ]It 20139 7E
7] glojelel v R 2
T}, L%Etﬂi 7.3~18.8 ug/m TEoR 2 B BEXE
el w, Af S vR7 A= mlAEA] gaE 9t
A Fo] areEfefof & Ao® HEhE it
9 AntE Z3pH oz B 98] PM, 2t PM2] &
5 A% A, F GAF 2R R, 57 el 9]
e U], oA 9] I ZE8o] thar w2 HleE YER
o, o= A5t &3y %Oﬂ et Hd oA i 5oz
AR Fe 4E 50| 2Rz} it 2)7]of Ha) cha
SO RA, A es YAzt 2 nAIHA] st Bt
Hog zopldl 7|Qlste Aite A=t

3.2 OMEZX| ez 24

U ExE| w2 7H¢%E—§— ézé —Er*#f& éﬂ—t— 0}1“41 -
ol vehfiglon, &7
Table 2¢] HERQIT}. A Xl@.%i & 7H¢ =9 Jﬂ%ﬂ
2 oF 88.727)/cm’ 2.2 UERFon, 71 &2 g Ert
Uehd 182 5704 1,.4~1.6 um W9lellA 127]/cm’
2 e, 7P 22 Vs EE vEhd A3 99
7D > W som etk diddes o), s
A H5E 0.74~2.20 um Ato]zolA 7H} & TeE
=7h vebstth 53] 9719 Bt Ja-s=rt oF 82,270/
cm’of| W3} 2|5} 5742 Bt 115,87/cm’ = o 3uf o4F
Natel7h Qe Aoz H7hE Sl

PM;(0,1~1 um), PMy5(1~2.5 um), PMyo(2,5~10 um)=
Lhe §, YAREE Hteto] I Ble2 EAskaA shgle
], 71 ATH= Fig. 49} Table 3o eIt Ao €5
oA AT wAHA Z7E wles BAT 23 PM
27.9%, PMy5 49.6%, PMyo 22.4%, SAEHAI0] A< PM, <]
H]-g-o] 31,5%, PMys 44.9%, PMy, 23, 7%% VR, 57
2] 79 PM; 2] H]-80] 25.6%, PM, 5 52.4%, PMyy 22.0%

2 24 EATh iAol Bl 573l PMes ofske]

AN
o
N
uZi
le
o
rﬂ
r:LI
:“.:
Hl
il

o] thh A FriEglon, o]#dt o] 9= 7 Yo
U= HY SozRE Astdz Qs W E= Zu]AHA]

(PMs 5 oJshot AR 2 @A} EASH AOR B
ul, 7|14 $71400] o oJsh AshARE ulAA] Hof7}
ol o1 x)7] uhiel, mAIRA] Alof7} ghuta] B 2heke: A
ot ZuliEA) 57} ok A 4 9l Aelo] ® R0
= g

26

g - g

-

Table 2 Particle counter of PM in Sa—dang subway station

Line 4 Line 2
Waiting  Platform  Platform

Size range

(um) Outside Platform  Avg.

room 1 2 3
0.10~0.12  0.009 0.012 0.144 0.164 0.176 0.101
0.12~0.14  0.009 0.031 0.151 0.162 0.156 0.102

0.14~0.16  0.010 0.041 0.125 0.139 0.178 0.099
0.16~0.18 0.010 0.079 0.135 0.102 0.141 0.093
0.18~0.22  0.013 0.082 0.166 0.241 0.255 0.151

0.22~0.25 0.015 0.103 0.213 0.215 0.295 0.168
0.25~0.29  0.039 0.092 0.242 0.299 0.391 0.213

029~034  0.123 0.273 0.372 0.451 0.499 0.344
0.34~0.40  0.155 0.561 0.649 0.689 0.663 0.543
0.40~0.46  0.299 0.669 0.914 0.877 1.129 0.778
0.46~0.54  0.543 1.412 1.673 1.613 1.753 1.399
0.54~0.63 0.908 2.005 2.522 2.712 2.688 2.167
0.63~0.74 1.521 3.255 4.729 4.611 4.904 3.804
0.74~0.86  2.235 5.023 6.511 9.509 7.73 6.202
0.86~1.00  3.112 6.526 8.518 9.711 9.555 7.484

1.00~1.20  3.777 7.438 11.777 11.967 11.23 9.238
1.20~1.40  3.102 6.342 11.379 11.293 11.278 8.679
1.40~1.60  2.772 5.041 11.256 12.051 12.128 8.650
1.60~1.80  2.342 3.328 9.206 9.407 9.239 6.704
1.80~2.20  2.119 3.923 9.057 9.155 8.123 6.475

2.20~2.50 1.872 2.688 7.253 7.93 8.203 5.589
2.50~2.90 1.762 2.781 6.821 6.438 7.55 5.070
2.90~3.40 1.442 2.387 4.328 4.712 5.52 3.678
3.40~4.00 1.082 2272 3.882 3.12 3.23 2717
4.00~4.60  0.782 1.923 2.951 2.312 2.55 2.104
4.60~540  0.632 1.779 2.631 2.51 221 1.952
540~6.30  0.551 1.655 1.723 1.79 1.621 1.468
6.30~7.40  0.421 1.041 1.366 1.201 1.391 1.084
7.40~8.60  0.339 0.832 1.005 1.203 1.211 0918
8.60~10.0 0.214 0.492 0.931 1.082 0.995 0.743

Total 32.21 64.09 112.63 117.67 116.99 88.72

Table 3 Distribution of particle counter for particle size

. Particle counter for particle size distribution(number/cm®)
Size range
Waiti
(hm) Outside anng Platform 1 | Platform 2 | Platform 3 | Avg.
room
PM,
9.00 20.16 27.06 31.50 30.51 27.31
(0.1~1)
PM, 5
1598 | 28.76 59.93 61.80 60.20 52.67
(1~2.5)
PM,o
7.23 15.16 25.64 24.37 26.28 22.86
(2.5~10)
Total 3221 64.09 112.63 117.67 116.99 102.84
100.0
224 23.7 228 20.7 225 224
80.0
§ 600
s
=
5 400
20.0 : = [ : :
27.9: A3 268 261 273
0.0

Outside Waiting Platform 1 Platform 2 Platform 3 Avg.
room
OPM1 zPM2.5 OPMI10

Fig. 4 Ratio of particle counter by particle size distribution
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