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Measuring the Environment of Pig Houses'

Choi K. H,, Son J. R, Lee K. J., Choi D. S., Choi Y.

S.* and Nam S. |.*

National Agricultural Mechanization Research Institute

Summary

Environmental factors such as NHi, HiS, COa, dust, temperature, and humidity in the animal

house are a potential health hazard to humans and animals.

Until now, most of measurement

methods can only provide periodic results with low accuracy.
A data acquisition system which can measure continuously and simultaneously NH;, HaS, COs,

temperature, and humidity was developed and installed in two pig houses.
environment for the pig-houses were investigated by the data acquisition system.

Daily changes of
In order to

evaluate NH; sensor, gas samples were obtained and NHj; concentrations were measured at nine

positions;

combinations of three positions(inlet, middle, and outlet) and three heights(0 cm, 40

cm, 150 cm). Ammonia concentration of 14.0~37.1 ppm for slurry pig-house is higher than that
of 8.4--29.7 ppm for scraper pig-house, and there were no statistical differences among the
positions. However, the concentration of NHz at 150 cm was higher than that of 0 c¢m and 40

cm.
(Key words : Environment, Pig house, Ammonia, Odor, Air pollution)
A = Basgm oz 7, 1999: %, 1999).
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Fig. 1. Schematic diagram of the measure-

ment system.
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Fig. 2. Internal view of the measurement

system.
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Table 1. Specifications of the measurement system components

Item Model/Maker

Specifications

Temp./Humidity

CO; GMW22/Vaisala(Finland)
NH; TS-3000TX/Hwasung(Korea)
HSDL-085/Hans(Korea)
Digital 3411/Kanomix(Japan)

Data Logger
Dust

HMW60Y/Vaisala(Finland)

Temperature : -5—~557C
Humidity: 0~95%

0-~5000ppm, *20ppm
0~ 150ppm, =3%FS

8 Channel
0~9999cpm, = 10%FS
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Table 2. Ammonia concentration with position and height in slurry pig-housing

Unit : ppm
. Date

Position Height

2001. 3. 7 3.9 3. 13 3. 15

Ocm T 34.2 19.7 30.7 36.1

Inlet 40cm 21.2 23.3 31.5 291

140cm 23.6 30.9 39.1 36.9

Ocm 23.0 274 353 19.9

Middie 40cm 22.3 331 36.3 352

140cm 26.0 37.2 39.9 35.6

Ocm 9.0 342 25.6 7.5

Qutlet 40cm 22.8 337 32.4 12.1

140cm 24.0 353 34.9 27.6

Table 3. Effect of position and height on ammonia concentration in slurry pig-housing

Unit : ppm
Date
Factors Treatments
2001. 3. 7 3.9 3,13 3. 15
Inlet 26.3a 24.6b 33.7b 34.0a
Position Middle 23.9a 32.5a 37.1a 30.2a
Outlet 18.5a 34 4a 30.9¢ 14.0b
Ocm 22.0a 27.0b 30.5¢ 21.1b
Height 40cm 22.2a 30.0b 33.4b 25.4ab
150cm L 24 5a 34.4a 37.9a 31.6a

Average followed by the same letter are not significantly different at 95% confidence level using Duncan’s

Multiple Range Test.
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Unit : ppm
Date
Position Height
2001. 3. 27 3. 29 4. 9 4. 11 4. 20
Ocm 29.1 25.0 14.3 16.2 11.1
Inlet 40cm 32.0 22.9 14.5 12.3 12.1
140cm 28.0 24.9 223 17.0 13.0
Ocm 211 26.1 19.5 10.5 12.7
Middle 40cm 20.0 16.8 15.7 9.8 10.5
140cm 17.9 15.1 20.1 13.5 18.9
Ocm 15.8 16.6 13.4 7.2 7.5
Outlet 40cm 15.1 12.9 14.5 7.6 9.8
140cm 20.0 16.1 27.3 10.3 14.2

Table 5. Effect of position and height on ammonia concentration in

scraper pig-housing

Unit : ppm
Date
Factors Treatments
2001. 3. 27 3. 29 4. 9 4. 11 4. 20
Inlet 29.7a 24.3a 17.1a 15.2a 12.1ab
Position Middle 19.7b 19.4b 18.8a 11.3b 14.0a
Outlet 17.0b 15.2¢ 18.4a 8.4¢ 10.5b
Ocm 22.0a 22.6a 15.7b 11.3b 10.5b
Height 40cm 22.4a 17.6b 14.9b 9.9¢ 10.8b
140cm 22.0a 18.7b 23.6a 13.6a 154a

Average followed by the same letter are not significantly different at 95% confidence level using Duncan’s
Multiple Range Test.
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Table 6. Dust concentration of position and height for slurry and scraper pig-housing

Unit : cpm
Factors Slurry Scraper
Position | Height 37 103.9 | 313 [3.15(3.273.29| 49 |4 11| 420
Ocm 22 17 34 26 17 24 24 33 20
Inlet 40cm 22 19 35 32 20 25 18 32 17
140cm 23 23 31 31 23 26 20 42 19
Ocm 25 22 40 32 25 35 20 30 32
Middle 40cm 26 29 34 36 22 29 21 29 20
140cm 26 30 32 33 29 30 26 35 21
Ocm 19 23 31 21 26 24 19 28 21
Outlet 40cm 25 29 32 22 22 34 18 27 20
140cm 28 31 34 28 29 31 20 28 22
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