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A Study on the Environmental Characteristics of a Two-storey

Pig House for the Control of Manure
Jeong, J. W., Yoo, Y. H., Park, K. H., Kam, D. H. and Lee, M. J.
National Institute of Animal Science, R.D.A., Suwon, Korea

Summary

This research was conducted to examine proper manure treatment methods for a high-rise swine
barn with results of the fact-finding survey on manure treatment methods used in high-rise swine
bams and sawdust swine barns in Korea. The average temperatures on bedding of control, T1,
and T2 were between 25.3~2547C with little difference. Air flow rate of T2 was slower than
those of control and T1. Dust generation in control was 54 cpm which was higher than T1 and
T2. The average ammonia concentration in control was highest showing 6.0 ppm, ranged from 0.5
to 14.5ppm, with statistical difference (p<0.05), compared to T1 (2.8 ppm) and T2 (2.6 ppm).
Sawdust spreading used in control and T1 decreased ammonia concentration. T1 showed the
lowest concentration of CO,. Water contents of control and T2 were close to the proper water
content, 65%. T1 had the highest water content and pH, and the lowest organic matter and C/N
ratio. The volumes of sawdust spread per head were 0.26 and 0.27 m’ in control and T2,
respectively, which was less than T1. Operating cost such as an electricity bill for blowers was
cheap in T2. Hence, T2 bedding sawdust up to 10 cm thick and periodically spreading additional
sawdust from second story was recommended.

(Key words : Two-storey pig house, Pig manure, Odor, Sawdust)
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Table 1. Two-storey pig house specification

s DA EALY] Bnx e ek dF

Pig house specification Corridor (m)
Item Standards(m) Area (m’) One-story Two-story
(WxLxH) CA CBA Aisle Window
Site A 29.0x9.0x7.5 261.0 522.0 2112 - 0.9

# CA : construction area, TA : total area, CBA : manure storage area

¥ 3% Site A : National Institute of Animal Science

Fig. 1. lllustration and photo of an on-going construction of a two-storey pig building at

NIAS in Suwon.
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Table 2. Specifications of the measuring instruments

A& A y+d
98l pHx Digital pH meter

Item Model Specification
Temperature” TSI 8360-M-GB 0~100C
” CR200-series 109 —50~+707C
Relative humidity TSI 8360-M-GB 0~100%
Air speed » 0~12 m/s, 0~50 m/s
” Windsonic 0~60 m/s
Dust concentration P-5 H count particle
Gas(NH;, H,S) Gastec 801 0~30 mg/ 4
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Fig 2. Periodic changes of temperature from the first storey
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Fig. 3. Periodic changes of air-speed from the first storey.

Table 3. Average change of dust during the experimental period

(Unit : cpm)

Ttem Control 1 Treatment 1 Treatment 2
Mam. 93 75 68

Min, 43 37 33

Ave. 54+£14.3 50+ 8.8 51+10.8

Table 4. Ammonia concentration during the experimental period
Item Control 1 Treatment 1 Treatment 2

Max. (ppm) 14.5 10.5 9.5
Min. (ppm) 0.5 0.5 0.5
Ave. (ppm) 6.0+3.3" 28+19° 26+1.0°
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Table 5. Periodic changes of ammonia concentration after spreading sawdust

Item Control 1 Treatment 1 Treatment 2
Before spreading sawdust 7.0£0.25 5.0+£0.15 7.0+£040
1 hour after spreading sawdust 45+£0.15 3.0£0.42 4.5+0.62
2 hours after spreading sawdust 4.5+0.06 2.0+£0.15 3.5+£0.38
3 hours after spreading sawdust 45+0.12 2.0+£0.12 4.5+0.50
4 hours after spreading sawdust 6.0+0.21 5.5+0.31 45+0.46
5 hours after spreading sawdust 5.0+0.30 5.5+£0.23 4.5+0.17

Table 6. Average change of CO, concentration during the experimental period

Item Control 1 Treatment 1 Treatment 2
Max. (ppm) 1,340 920 1,160
Min. (ppm) 420 420 480
Ave. (ppm) 662 +238.2 581 +158.2 652 +188.3
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Table 7. Chemical composition of sawdust beded manure

Item Control 1 Treatment 1 Treatment 2
Moisture 652 £5.15 69.7 +6.61 66.9 +4.35
pH 7.93£0.57 8.68+0.15 8.04:+0.36
oM 74.01£3.16 71.84+2.35 74.44+2.62
C/N ratio 27.09+2.21 12.59+1.07 20.76+2.24

Table 8. Sawdust input during the experimental period

Item Control 1 Treatment 1 Treatment 2
Area(m’) 70.4 70.4 704
Sawdust depth (cm) 10 40 10
Sawdust input (m’) 7.04 28.16 7.04
Additive sawdust (m’) 9.76 1.04 10.8
Total (m*) 16.8 29.2 17.84
Sum per head (m’) 0.26 0.41 0.27
% Sawdust weight (kg/m’) : 250 kg
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