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A Study on the Fine Dust Removal Equipment of Pressurized Water
type for the Removal of Exhaust Gas Fine Dust and Volatile Organic
Compounds from the Non-industrial combustion plant
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Abstract The fine dust generated in the home and restaurant business occupies a low ratio of about 4% of the total
fine dust emissions. However, at the foodservice business, the rate of change of the pollutant concentration is very
high, so that the temporary fine dust concentration can be measured up to 60 times. The pollutants generated from
non-industrial combustion plants consist of particulate fine dust and gaseous organic compounds. To remove these
pollutants, cleaning dust collection system, which is an effective system for simultaneous removal of gaseous and
particulate matter, is applied. This is a method of increasing the probability of diffusion capture of the Brownian
motion by pressurized liquid injection method using the atomizing nozzle. The dust removal efficiency of the fine
dust collecting system was analyzed by nozzle spraying air pressure condition and angle using the manufactured fine
dust removing system. As a result, it was confirmed that the efficiency of removal of fine dust and gaseous organic
compounds was more than 90%. The developed system is expected to be highly usable in the future because it can

remove particulate dust from the existing plant hood system without any installation cost.
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Fig. 3. Concept of pressurized injection nozzle

Fig. 2. Theory of Brown's motion
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Fig. 6. Removal efficiency according to injection
pressure by applying 1 mist nozzle

Table 1. Removal efficiency according to injection
pressure by applying 1 mist nozzle

Removal efficiency (%)
1 Nozzle
pressure fine dust LT ) benzene toluene
hyde
2.5kgf/cm’ 61.3 70.2 60.5 76.1
3kgf/cm? 75.1 772 65.2 82.5
5Skgf/cm? 75.2 88.6 82 85.1
7.5kgf/cm’ 75.4 90.1 90.5 86.9
10kgf/cm? 80.2 90.9 94.4 88.1
12.5kgf/cm? 82 90.2 94 912
15kgf/cm’ 80.6 91 95 92

Fig. 6] A#Z5E Aol vAwA AA £&2
A 82%=, 7FFA WAE w2 170 12.5 kgf/lem®
o e S w AT 498 pg/m’ol M HlET 80.6
ngm’ = YAPF WA 7E 2Rk sHARE YA v

]

ARAE A drbAQl 7 dnle 8ol 90%

12004
-M- Particulate fine dust
“E -@- Formaldehyde
-4- Benzene
10004 -¥- Toluene
=
@
=
© 800+
£
@
S
= el
S 600 -
€ ]
3 4004
E
<L
200+
0 A [ ]
Entrance Outlet

Measuring position

Fig. 7. Removal amount of fine dust and harmful gas

100 -
Standard value of i ‘
Removal efficiency A—
904 l’_)‘_- 'ﬁ’;z, ,,,,, .

Remove Efficiency (%)
e
N
.
4

80+ ‘,A -M- Particulate fine dust
-@- Formaldehyde
-4- Benzene
-¥- Toluene

704

60 T T T

5 10 15
Pressure (Kgf/em?)

Fig. 8. Removal efficiency according to injection
pressure by applying 2 mist nozzle

Table 2. Removal efficiency according to injection
pressure by applying 2 mist nozzle

2 Nieile Removal efficiency (%)

pressure fine dust fo;r;‘l;ide benzene toluene
2.5kgf/cm’ 81.1 83.1 78.2 78.4
3kgf/em? 88.8 852 79.5 83.9
5Skgf/cm? 912 88.7 84.4 85.2
7.5kgf/cm’ 92.1 90.1 91.2 86.8
10kgf/cm? 912 90.9 94.1 89.9
12.5kgf/cm? 92.9 92 94.6 90.6
15kgf/cm® 94 93 94.5 94
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