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Fluctuation of indoor air pollutants emitted from enclosed pig building in winter

Chi-Nyon Kim "

Institute for Occupational Health, Yonsei University College of Medicine

Optimal management of indoor air quality in enclosed
swine house, especially in winter, is recognized to be indis—
pensible for preventing infection of the respiratory disease
to workers as well as attaining the ultimate rearing. In order
to reach it, therefore, research which elucidates the
correlation of aerial contaminants and climate factors in
enclosed swine house in terms of generation dynamics
should be preceded. It was observed that indoor air
pollution in enclosed swine house was highest at PM
2:00~5:00, followed by PM 8:00~11:00 and AM 8:00~11:00.
It was assumed that this was attributed to increased swine
activities in the afternoon. In general concentration of total
dust and total airborne bacteria in enclosed swine house
was investigated to have a significant correlation with
temperature and relative humidity (p<0.05). There was a
significant correlation between total dust and total airborne

bacteria, between total dust and ammonia, and between total
dust and odor at 95% confidence level. In conclusion
temperature and total dust concentration were assessed to
have a generally significant correlation with all the variables
except for hydrogen sulfide. This experi- mental results
could be explained by the fact that drying of swine manure
due to increase of internal temperature and resuspension of
feed deposited to floor of swine house by swine activity
resulted in high generation of dust which adsorbed and
carried the airborne bacteria and odor compounds in
enclosed swine house. It was proved that an adsorptive
capacity of dust for odorous compound was higher for
ammonia than hydrogen sulfide.

Key Words : Total dust, Total airborne bacteria, Odor,

Ammonia, Hydrogen sulfide
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Table 1. The cormposition material and specifications of the enclosed growingffinishing

swine house

Location

Composition

Roof material
Outside wall
Inside wall(upper)
Inside wall(lower)
Ceiling

Side steel plate 0.8mm + Urethane 100mm
Side steel plate 0.8mm + Styrofoam 100mm
Side steel plate 0.8mm + Styrofoam 50mm
Concrete 200mm

Side steel plate 0.8mm + Styrofoam 50mm

Characteristics

Specification

Pit depth(cm)

Floor material

45760
Pit capacity(m’) 80.4
Concrete slat

Fan type Sirocco fan

R value(m*C/W)

- Roof/Wall 19.8/12.8
(©E 59 AT 099 45 B gagel WAeR Qs A%
AT SR 71E A Eesi 1 el olgslel AR FHH
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(Bundy & Hazen, 1975; Curtis et al., 1975;
Elliott et al., 1976; Seedorf et al., 1998;
Takai et al., 1998).
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Table 2. Specifications of the measured indoor air pollutants

Environmental parameters

Instruments

Sampling time

Method

Temperature

Relative humidity
Odor

Ammonia(NH;)
Hydrogen sulfide(H,S)
Total dust

Total airborne bacteria

6242, Kanomax
SK-110TRH, Sato

Odor sensor(XP-329, Cosmos)

3 hours NIOSH No. 6016
3 hours NIOSH No. 6013
3 hours Gravimetry

20 minute Thorne et al.(1992)
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Table 3. Concentrations of indoor air pollutants in enclosed swine house
ndoor air pollutant Time
oo Al poTuians AM 8:00~11:00 PM 2:00~5:00 PM 8:00~11:00
Total dust(mg/m’) 1.04+0.39 2.53£1.02 1.8340.64
Total airborne bacteria[log(cfu/m’)] 4.58+0.17 5.65+0.70 5.02+0.38
NH;(ppm) 9.14+0.94 12.59+1.83 11.84+0.87
HaS(ppb) 22.86+1.48 42.2044.6 36.7542.83
Odor intensi 182.84+18.67 244.10+£29.23 216.00+£20.29
ty
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Table 4. Correlation of inddor air poliutants, temperature, and relative humidity observed in enclosed swine house

. Variable

Variable Total dust Total Bacteria NH; H,S Odor intensity Temperature  Relative humidity
Total dust 1.00
Total Bacteria 0.57: 1.00
NH; 0.64 0.43 1.00
HoS 0.36* 0.31 0.28* 1.00
Odor concentration 0.62** 0.42* 0.55* 0.44 1.00*
Temperature 0.69 0.61 0.57 0.36 0.62 1.00
Relative humidity 052 -0.30 -0.44 -0.25 -0.43 -0.24 1.00

% p<0.05, **; p<0.01
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