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Effects of Different Ventilation Systems on Rearing Growing-

finisher and Indoor Environment in a High Rise Hog Building
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and Lee, |. B.**

National Institute of Animal Science, RDA

Summary

The goal of this study was to develop a high-rise hog building(HRHB) for growing-fattening
stages. HRHB was two story building and was suitable for specific environment in Korea. Manure
was treated in a first floor and pigs were raised on the slatted second floor. Three ventilation
systems - 1) duct inlet to wall exhaust system(V1), 2) eave inlet to wall exhaust system(V2), and
3) ceiling inlet to wall exhaust system(V3)-were used. This experiment was conducted during
winter and from summer to fall. Air temperature, air speed, ammonia, hydrogen sulfide in HRHB,
and swine growth rate were measured. During winter, air temperature in V1 system tended to be
slightly high without any effect of outside air temperature. Maximum temperature from summer to
fall was between 33.4 and 33.8°C and there was no significant difference among systems.
Continuously measured daily temperature was lower in V2 system than other systems and the
fluctuation of air temperature was high. Air speed in V1 and V2 systems were similar (0.02~0.21
m/s), and was 0.04~0.15 m/s in V3 during winter. From summer to fall, air speed in V1, V2,
and V3 systems were 0.10~0.41 m/s, 0.10~0.83 m/s, and 0.11~0.26 m/s, respectively. V2 system
showed bigger fluctuation of air speed than other systems. During winter, the highest
concentrations of ammonia in V1, V2, and V3 systems were 7.0, 3.5, and 8.7 ppm, respectively.
Hydrogen sulfide was not detected. The highest concentrations of ammonia from summer to winter
in V1, V2, and V3 systems were 6.1, 2.8, and 5.6 ppm, respectively. Swine growth showed no
statistical significance among systems. However, daily weight gain was approximately 4% higher
in VI and V3 than in V2. Feed intake/daily weight gain was approximately 4% higher in V1 than
other systems. From summer to fall, daily weight gain in V1 and V3 tended to approximately 3%
higher than other systems, and feed intake/daily weight gain was approximately 2% higher in V1
than other systems. Hence, V2 system for the ventilation system of HRHB should not be utilized.
(Key words : High-rise hog building, Environment, Swine growth)
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Table 1. Specifications

1o

of the measuring instrument

34 A 16 ¥ 3 &

Item Model Specification Remarks
Temperature 8360-M-GB 0~100T TSI
" CR200-series 109 —50~+70C
Air speed 8360-M-GB 0~12 m/s, 0~50 m/s TSI
” Windsonic 0~60 m/s
Gas (NHs, H,S) Gastec 801 0~30 mg/ /¢
of, A% °F 80keZbA] AABGITE IFAR  Astel, AF o MokeZb AN AT A
B 7hed7H @7 ARER ZF A Al 9 Aae ESAEd (7 FAad )l
F 35kg WS HHES GEY] 64F, Avt A FAAT FeEAe B9 4FE,
A7) 0%, AR 64T A ANA W ARHATS 24 S Adel FAE
Table 2. Feed composition used in this study
Composition (%)
Item
Growing Finishing
Yellow corn 77.45 62.2
Wheat bran — 15.4
Soybean meal 19.2 12.0
Fish meal 1.2 -
Soy oail — 1.6
Molasses - 4.0
Limestone 0.75 0.9
Calcium phosphate 0.65 0.35
Salt 0.25 0.25
L-lysine 0.1 —
Vit.-min mixture” 0.2 0.2
Biotin” 0.1 -
Antibiotics 0.1 0.1
Total 100 100
Chemical Composition”
Digestible energy (Kcal/kg) 3,300 3,306
Crude protein (%) 16 14
Lysine (%) 0.8 0.7
Calcium (%) 0.6 0.7
Phosphorus (%) 0.5 0.5

A Vit-min mixture contains as followings in 1kg : Vitamin A, 2,000,000 IU; Folic acid, 200 mg; Vitamin D3,
400,000 IU; Biotin, 20 mg; Vitamin E, 250 IU; Choline chloride 25,000 mg; Vitamin ks, 10 mg; Mn, 12,000
mg Vitamin B;, 100 mg; Zn, 15,000 mg; Vitamin B,, 300 mg; Fe, 4,000 mg; Vitamin B, 200 mg; I, 250 mg;
Vitamin By, 1.2 mg; Co, 100 mg; Niacin, 2,000 mg; Mg, 2,000 mg; Pantothenic calcium, 1,000 mg; B.H,T. 5,0
Biotin contains as followings in lkg : Biotin 100 mg

€ Calculated values.
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Table 3. Ammonia concentration inside the HRHB with different ventilation systems during
winter and summer to fall

(unit : ppm)
ltem Winter Summer to fall
Duct inlet | Eave inlet | Ceiling inlet | Duct inlet | Eave inlet | Ceiling inlet
Minimum 1.0 0.0 0.0 0.3 0.1 0.2
Maximum 7.0 3.5 8.7 6.1 2.8 5.6
Average 4.1 2.0 3.4 2.5 0.8 1.4
% ND : H,S
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Table 4. Growth performance of hogs raised inside the HRHB with different ventilation
systems during winter and summer and fall

(Unit : kg)

ltem Winter Summer to fall

Duct Eave Ceiling Duct Eave Ceiling
Initial weight 44.01+£14.10 [ 44.38+17.59 | 44.81+14.96 | 34.9+ 5.57| 35.5+ 5.59| 35.2+ 5.80
Final weight 81.17+21.64 | 79.86+28.24 | 81.41+£23.08 | 102.6+13.42 | 101.1+12.91 | 102.6+11.76
Weight gain 37.16+11.70 | 35.48+13.98 [ 36.61£12.41 | 67.6+£10.36| 65.6+11.90| 67.6+ 9.96
ADG 0.49+ 0.15| 0.47+ 0.19| 0.49+ 0.17| 0.59+ 0.09| 0.58+ 0.11| 0.59+ 0.09
Total feed intake 155.71 154.34 154.15 261.6 259.0 266.3
Daily feed intake 2.05 2.04 2.06 2.32 2.29 2.36
Feed/gain 4.18 4.34 4.20 3.86 3.94 3.93
The growth performance of pig is non significantly with ventilation systems (P<0.05).
* Meant : STD, ** ADG : Average Daily Gain
*** National Livestock Research Institute (1996) : Initial weight : 48.3 kg, Final weight : 100.8 kg

Average daily gain : 0.59 kg, Daily feed intake

: 3.07kg
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