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Abstract : Air pollutants in a subway are complexly caused by outdoor factors such as ventilating opening and indoor factors such
as the movement of passengers on the subway. According to recent research results, most of the air pollutants generated in subway
tunnels and stations are caused by indoor variables such as train movement. To control air pollutants such as particulate matter (PM),
a prevention facility such as the electrostatic precipitator (EP) or bag filter collector was required in a subway station. In particular,
the PM removed by the EP must be kept clean continuously to manage PM effectively. Therefore, a nano-bubbling washing system
was developed in this study to clean a contaminated collecting plate in an EP at the main subway tunnel in Seoul. Removal
efficiency compared with normal water and nano-bubbling water was likewise studied. As a result, the washing efficiency of
collective PM increased in accordance with the increasing of injection pressure, with nano bubbling washing being 130.8% higher
than tap water. According to increase in washing times, the maximum washing efficiency was 143.1% higher than tap water, but
suitable washing times were less than 3 times. According to the results of the washing efficiency by variation of residence time,
it was confirmed that the maximum residence time of nano-bubble water was maintained within 5 minutes.
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Figure 1. Schematics and picture of nano bubbling generator.
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Figure 2. Schematics of washing system using nano bubble for removing PM.
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Table 1. Washing experimental condition
Condition 1t | nd
Wind Applied voltage 13kV
tunnel Velocity 1~1.5ms"
Kind Diesel PM ISO + Diesel PM
PM Amount - 500 g
Concentration Max 3 Max 3
18,000 pg m” 25,000 pg m”
Time 30 min
Spray -
Method Automatic
Temp. 10C
Pressure 1,2, 3, 4 bar
Washing Kind Tap water, Nano-bubble water
Number Max 3
Bubble detention time 5 min 1,3, 5,10 min
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Figure 5. PM Concentration distribution during 1st and 2nd experiment.
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Figure 6. Picture of collecting cell by PM.
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Figure 7. Variety of SS and turbidity by injection pressure with
regard to (A) diesel PM.
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Figure 8. Variety of SS and turbidity by injection pressure with
regard to (B) ISO and diesel PM.
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0.6
# Tap water :
0.5 © Nano-bubble
0.4
S
£00.3
@
7]
0.2
S.....
. T
| A 4
0
1 ‘ 3
Times of washing
500
# Tap water (A)
© Nano-bubble
400
3
z 300
£
=
.E 200 Q
R
- o T
S e
1 e S
1 ‘ 3

Times of washing

Figure 10. Variety of SS and turbidity by washing times with
regard to (A) diesel PM.
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