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Reduction Effect of Air Cleaner on Particulate Matters and

Biological Agents in a Swine Facility
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ABSTRACT

Objectives: This on-site study was performed to evaluate the reduction efficiency of an air cleaner on particulate matters and
biological agents in a swine facility.

Materials and Methods: Particulate matter was measured using a real-time monitoring recorder and biological agents were
sampled with a one-stage impactor and then analyzed based on the microbial culture method. An experimental process for the
reduction effect on airborne pollutants through air cleaner operation consisted of three conditions: no treatment, wet scrapper by
water spray and wet scrapper by disinfectant spray.

Results: Geometric mean levels of particulate matter(TSP, PM;o, PM, s and PM,) were presented at 1,608 yg/m’, 1,373.8 pg/m’,
401.8 pg/m' and 144.5 pg/m' for no treatment; 1,503 pg/m’, 1,017 pg/m', 159.4 pg/m' and 69.8 pg/m' for wet scrapper by water
spray; and 1,222.17 pg/m’, 477.17 pg/m’', 33.2 pg/m' and 11.1 pg/m' for wet scrapper by disinfectant spray, respectively. In the
case of biological agents, the geometric averaged concentrations of total airborne bacteria and fungi were as follows: 45,371 cfu/
m' and 13,474 cfu/m' for no treatment, 43,286 cfu/m’ and 8,610 cfu/m’' for wet scrapper by water spray, and 2,440 cfu/m’' and
1,867 cfu/ for wet scrapper by disinfectant spray, respectively. Regardless of particulate matter and biological agent, the highest
concentrations were found for no treatment, while the lowest concentrations were found with wet scrapper by disinfectant spray.
Conclusions: Based on the results obtained from this on-site evaluation, there was a significant reduction effect on particulate
matter and biological agents through the application of an air cleaner in this study.

Key words: air cleaner operation, particulate matter, airborne microorganisms, swine facility
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Table 1. Detailed information of air cleaner applied to the pig house

off $1Agt F71783717F A gk A

1X]— O]— %

= ez 3713437 Ao &
agAel ysto] F7HE AUt A

b =R A B EARRA 2505 ARSSRAL Q)

< EHE FAS A Aok

2 Aol H8H F71837IL x W x H = 250 cm

x 150 cm x 250 cm)9] ¢ =AF W AAH =S

o edEde W WRE FY & dAHez A

A defollA HAAYS AR A HAE

Zehzut o] A4S Al S Bl Aol & HASD
dAS Foll A= HFHor wigW ZH

S 5to] wj& 5 A Hth(<Table 1>, <Figure 1> #=).

A
3y B
A

S g i

iy
I

i fok

Composition

Specification

Function

Preprocessing filter
Plasma system
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Figure 1. Schematic diagram of operation process(left) and on-site photo(right) of air cleaner applied to the pig house
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Table 2. Analysis condition of airborne bacteria and fungi

CFU (Colony Forming Unit)/m* = Colony counted on
agar plate / Air volume(m?).................... Equation (1)
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(MIN)/ 103 Equation (2)
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Incubation
Media
Temperature Period

Trypticase Soy Agar(TSA)
Airborne bacteria - Including cycloheximide 500 mg 37C 1~2 days

- Lot 2087730, Becton Dickinson and Company, USA

Malt Extract Agar(MEA)
Airborne mold - Including chloramphenicol 100 mg 20~25T 3~5 days

- Lot 3111376, Becton-Dickinson and Company, USA
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Figure 3. Particulate matters level by type of air cleaner operation process
Table 3. Concentrations of particulate matter in treatment processing
NT W.S(water) W.S(disinfectant)
- — p-value
GM GSD GM GSD GM GSD
TSP 1,608 419.5 1,503.3 622.8 1,222.17 236.3 0.589
PMy 1,373.8 389 1,017.3 488.4 477.17 79.1 0.024
PM,s" 401.8 23.6 159.4 20.4 332 1.6 0.000
PM,” 144.5 20.7 69.8 69.8 11.1 0.5 0.000
* Unit : pg/m
" N.T : No treatment
¥ W.S : Wet scrubber
" GM : Geometric Mean
" GSD : Geometric Standard Deviation
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Figure 4. Airborne microorganisms level by type of air cleaner operation process

Table 4. Concentrations of airborne microorganisms in treatment processing

NT W.S(water)* W.S(disinfectant)
" p-value
GSD GSD GM GSD
Total airborne bacteria’ 45,371 24,269 3,077 2,440 1,135 0.102
Total airborne mold” 13,474 3,719 4,429 1,867 403 0.015

" Unit : CFU/m’

" N.T : No treatment
¥ W.S : Wet scrubber
" GM : Geometric Mean

" GSD : Geometric Standard Deviation
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