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Abstract Recently, the need to manage small and medium-sized air pollutant emitting plants has been increasing. In this
study, 7 sites with 4 to 5 types of stack emission facilities in Korea were selected, and air pollutant monitoring systems were
established using moisture pretreatment devices and sensor-based analyzers. The total research period was 16 months, and
the research was carried out by operating KPASS (Key Compound Passer), a moisture pretreatment device, according to the
situation at the selected workplace. Since the performance of the moisture pretreatment device may affect the sensor-based
analyzer, temperature stability, moisture removal rate, and moisture stability were confirmed only after the chimney exhaust
gas passed through the moisture pre-treatment device. The temperature reduction rate of the stack emission gas in the 7
test-beds was about 35%, and the temperature remained below 25°C. With the exception of one business site, temperature
stability was relatively stable with a relative standard deviation (RSD%) of less than 10%. The moisture in the flue exhaust gas
remained below 25% relative humidity after passing through the moisture pretreatment device, and moisture stability
remained below 25% relative standard deviation (RSD%). Therefore, KPASS, a newly developed moisture pretreatment
equipment, showed suitable performance for sensor-based TMS.
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Fig. 1. KPASS peltier section and frost filter.
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Table 1. Basic information for the selected sites

Classification of

Type of industry City air pollutant emission sites Monitoring compounds
A Furniture manufacturing Po-choen 5 TSP
B Metal processing Yang-Ju 4 TSP, HCl, NO,
C Metal plating Yang-Ju 3 TSP, HCl, NO,
D Textile manufacturing Yang-Ju 4 TSP, HCI, NO,
E Textile manufacturing Yang-Ju 4 TSP, HCI, NO,
F Plastic processing Po-choen 4 TSP, HCI, NO,, SO,
G Automobile industry Po-choen 5 TSP, NO,, SO,
Test-Bed
Stack Sensor Chamber
{ i
Moisture Data transfer
| pretreatment | |+ X (D €50 @B |
L5 device
(keass) | L. oD (D D € |

Fig. 3. A schematic diagram for the field test-bed system.
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Table 2. Average and stability of outlet gas temperatures
for each site.

Outlet temperature Outlet temperature

Test-bed average (%) RSD (%)
A 16.38 8.12
B 16.38 8.12
C 16.60 9.08
D 16.82 25.51
E 19.60 7.55
F 18.87 439
G 23.66 2.53
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Table 3. Moisture removal rate and outlet moisture stabili-
ty for each site.

Outlet Outlet Humidity
Test-bed humidity humidity removal
average (%) RSD (%) rate (%)

A 25.08 12.24 40.78
B 10.69 19.17 50.32
C 6.78 13.41 74.95
D 7.04 23.27 71.95
E 23.58 11.48 56.35
F 25.37 17.14 53.68
G 16.24 14.39 62.03
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Fig. 5. Moisture removal rates of the pretreatment devices at seven field-test.
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