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Abstract

CH, emissions from liquid pig manure stored in under-floor pits were investigated using an empty
full-scale pig house in Denmark in winter season. The experiment designs were three manure depths of
0.15, 0.40 and 0. 65 m, four ventilation rates of 211, 650, 1852 and 3 088 m’/h, and with or without
pit curtains. The three parameters that explained most of the variability of the CH, emissions were manure
temperature, manure depth and ventilation rate. There were no significant differences in CH, emission
rates among four ventilation rates with diffuse ceiling inlet and negative pressure exhaust. However, the
lower manure temperature could reduce CH, emission or compensate the effects of higher ventilation rate.
CH, emission rate reduced with decreasing manure depth in pit. No significant differences in CH,
emission rates were found by using manure pit curtains. The emission rates were more sensitive to manure
temperature than to manure depth and ventilation rate due to higher sensitivity percentages. At the lower
ventilation rate and manure depth ranges, the emission rates were more sensitive to ventilation rate change
compared to the higher ones. However, the contrary sensitivity responses for different manure temperature
ranges were obtained.
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Fig. 1  Schematic diagram of the experimental pig house
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Tab.1 Best subset regressions ( with higher adjusted R*) for the CH, emissions, depending on the number

of the independent variables included in the model
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Tab.2 CH, emissions and temperatures with different treatments

BNy i N R FEAE IR KEHNERRE  SFHFREE B b CH,, HE i B
/m /m?-h~! /C /C /C /C /g+(m?-h) =
211 13.3+0.4 19.7 £0. 4 31.2+£0.2 5.4+0.4 0.15+0.01

0.15 650 14.6 £0. 1 18.6 £0.2 22.0+0.5 5.4+1.2 0.20 +0.02
1852 14.1+0.3 15.1£0.5 16.7 £0. 4 7.2+0.6 0.22 +0.05

3088 9.0+0.4 6.4+0.8 7.1+1.0 0.2+1.4 0.17 £0. 04

211 12.6 £0. 4 22.3+0.3 34.4 £0.1 8.2+0.6 0.33 +0.03

T B P 0. 40 650 14.5 0.1 19.8 £0. 1 23.4 +0.2 4.4+1.1 0.47 +0.09
1852 12.1+£0.3 13.1£0.5 14.7 £0. 4 5.1+0.8 0.35 +0.06

3088 8.8 0.1 5.5+0.8 6.5+1.1 -0.6+1.9 0.28 +0. 14

211 11.7 £0.2 19.7 £0. 4 31.1+£0.2 1.7+1.0 0.36 £0.06

0. 65 650 11.0 £0. 1 12.6 £1. 1 15.9+0.9 -0.1+0.5 0.35 +0.04
1852 11.3+£0.1 6.5+0.7 7.5+0.9 -2.8x1.4 0.42 £0.09

3088 13.0 £0. 1 10.7 1.7 1.1 1.5 4.1+0.9 0.52 +0.17

211 14.5+0.2 20.7 £0.2 31.5+0.3 4.0+0.2 0.15+0.01

0.15 650 14.9 £0. 1 19.2+0.8 23.0+0.9 4.2+0.3 0.20 +0.01

1 852 12.9 £0. 4 1.8 £1.2 12.3+1.9 1.2+£2.6 0.19 £0.05

3088 10.5 0.3 8.7+0.9 9.2+1.4 2.5+1.5 0.19 £0.05

211 11.7 £0.2 19.5 1.1 32.8+1.2 9.7+0.5 0.28 +0.02

PR 0. 40 650 14.6 0.1 18.9 £0.2 23.3 0.1 4.5+0.4 0.41 +£0.04
1852 12.4 £0.3 13.5+0.5 14.9 £0.4 5.6+1.2 0.33 +£0.06

3088 8.8 0.1 8.8 0.5 11.3 +0.7 5.5+0.7 0.32 +£0.05

211 11.2 £0. 1 15.9+1.3 28.0+1.7 2.8+0.7 0.31 £0.05

0.65 650 11.0 £0. 1 12.7 £0. 1 16.0 £0. 1 -1.6+0.5 0.32 +0.05
1852 12.1+£0.2 9.2+0.2 10.5 0.4 1.3+£1.0 0.53 +0.11

3088 12.6 £0.2 8.6 0.2 9.2+0.2 3.0+0.3 0.75 +0.15
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Fig.2 Diurnal variation of CH, emission
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Tab.3 Relative sensitivity values for CH, emission with respect to ventilation rate, manure temperature and manure depth

R /m® b X R % FERER G /C e T B /% MR/ m R U %
197 ~ 685 29.5 8.7~9.7 118.9 0. 150 ~0. 235 80.8
685 ~ 1173 13.8 9.7 ~10.7 122.5 0.235 ~0.320 69.6
1173 ~1 661 9.3 10.7 ~11.7 125.8 0. 320 ~0. 405 62.5
1661 ~2 149 7.1 11.7 ~12.7 128.9 0. 405 ~0. 490 57.4
2149 ~2 637 5.7 12.7 ~13.7 131.9 0. 490 ~0. 575 53.5
2637 ~3125 4.8 13.7 ~14.7 134.8 0. 575 ~0. 660 50.5
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