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ABSTRACT

This study was conducted to assess performances of the developed environmental control systems under various
seasons of Korea. In all trials for the environmental control systems, the manure pit ventilation system in the
windowless pig-housing with partly slatted floor was used.

Consequently, under all seasons of Korea, the complex environmental control systems could comfortably
maintain the indoor temperature (14.8~27.2C), concentrations of noxious gases (CO, gas : 631~1,874ppm, NH;

as : 0.3~3.2ppm), air velocity (0.11~0.23m/s), air movement, and so on. Therefore, the performances of the
complex environmental control systems were evaluated as proper as the intended.
29 g0](Key Words): <4} 2l (Image processing), =) <} (Pig), EAH(Pig-housing), A& % A 3 % (Thermoregu-
latory behavior), ¥73 A o] (Environmental control)
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Fig. 1 Hardware of the environmental control systems.
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Table 1 Specifications of CCD camera and image processing board

Item Model Specification
Image sensor 1/3” IT color CCD
Pick-up device 768(H) x 494(V)
Scanning V 525 line/60 fields/30 frames
CCD camera WV-CBP410
Frequency Hor. 15.734kHz, Ver. 59.94Hz
Resolution 480 TV-line
Electronic shutter 1/60~1/15700 (9 step)
Video input 3 multiplexed NTSC/PAL/RS-170
Processing Real-time scaling
Frame grabber DT3153 Resolution Color level - 24bit, 640 <480
Frame grab speed 1/30s »
Memory Uses PC system RAM for image storage
|5
A/D board ACL-8112PG Analog Output (1)6~°:'3$’ rz:: 'i?;‘;‘g:’iw
Digital output 16TTL chan.,
General Low 0~0.4V, High 24~5V

Table 2 Sensors used for the environmental measurement

) Measuring Performance
Sensor Company Model range (V(V) = Output of the sensor)
T(T) = —43.0166 + 24.6525xV
Temperature sensor | VAISALA HMP233L | —40~+80T @ =09995; sd. = 02951)

. L PH(%) = —24.2613 + 242
Relative humidity VAISALA HMP233L 0~100% H(%) 242613 + 24.2738xV
sensor r? = 0.9976; s.d. = 1.5740)

CO, = 102159 + 957.7432xV
CO, gas sensor Mapo Technomax | HANI 0~2,000 ppm @ =09999; sd. = 1.0052)
NH, = —62.4188 + 552261xV
NH. HAN TS-1000 ~15
3 Bas sensor S 00| 0~150 ppm @ = 0.999%; s.d. = 0.5184)
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Fig. 2 Interior view of the reconstructed ex-
perimental pig-housing.

Fig. 3 Exterior view of the reconstructed ex-
perimental pig-housing.
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Table 3 Changes of the temperature
. Indoor temperature( C )
Outdoor
Item temperature(C) Conventional Experimental
pig-housing pig-housing

Min -24 3.7 14.8
Max 16.1 17.6 234

Winter
Mean 6.5 11.22 17.9®
SD 32 29 2.1
Min 9.0 12.5 174
Max 29.8 304 26.6

Spring
Mean 19.5 21.6° 22.7°
SD 42 35 19
Min 16.2 14.9 22.0
Max 325 320 27.2

Summer
Mean 242 26.0° 24.6*
SD 38 32 0.7

* 2b with different superscripts showed significant differences (P <0.05).
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Outdoor relative Indobr relative humidity(%)
Item humidity Conventional Experimental
(o) pig-housing pig-housing
Min 19 40 26
Max 96 97 - 96
Winter
Mean 59 742 69°
SD 18.7 14.0 15.7
Min 21 45 47
Max 78 79 86
Spring
Mean 69 64° 69°
SD 149 10.5 12.8
Min 24 58 61
Max 89 89 91
Summer
Mean 84 822 822
SD 12.7 7.5 8.6

*2® with different superscripts showed significant differences (P <0.05),
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Table 5 Changes of the CO, and NH, gases
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