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Abstract In Korea, about 74% of ammonia emission is from livestock manure in the agricultural sector. Ammonia
emission control is being more important because it not only harms the health of humans, animals, and plants but also acts
as a precursor to generating secondary organic aerosol. Therefore, this study was conducted for 92 days in summer and 74
days in winter, in order to estimate the amount of ammonia emission in the sow house. By collecting data on ammonia
concentration, ventilation rate, temperature, and humidity in real-time, the diurnal pattern was identified, and the ammonia
emission factor in the gestating sow house was calculated. As a result, the ammonia concentration in the gestating sow
house in summer and winter were 3.95~9.80 ppm and 10.50~31.52 ppm, respectively. And ventilation rate was measured in
the range of 60.54~104.39 m3/h/pig in summer and 26.61~64.39 m3/h/pig in winter. In this study, the average ammonia
emission factors per gestating sow in summer and winter were 7.38 and 16.90 g/day/pig, respectively. Since the emission
factor differs depending on the season, it seems necessary to consider the season when evaluating ammonia emission. The
results of this study are considered to be useful data for improving the domestic ammonia inventory.
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Fig. 1. Site description of gestating sow house. (a) floor plan (b) top-view and (c) cross section.

Table 1. Comparison of agronomic requirements for pigs in VERA and farm condition.

Criterion This farm VERA protocol

Animal occupation rate of test (%) 99~100 90~100
Minimum number of animals in the test compartment (pigs) 154~156 20
Feed requirements crude protein (%) <13.50 11~14
Minimum production requirements (piglets sow™" year™) 26 22
Table 2. Percentage of feed composition provided to sows during the measurement period.

Items Crude protein Crude fat Calcium Phosphorus Crude fiber Crude ash Lysine
Percentage (%) <13.50 >3.00 >0.65 <1.50 <8.00 <8.00 >0.60
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Fig. 2. Daily monitoring results of NHz concentration, ventilation rate, indoor temperature and relative humidity during (a)

summer and (b) winter.
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Fig. 3. Comparison of (a) NH3 concentration, (b) NH; emission, (c) indoor temperature, (d) relative humidity and (e) ventila-

tion rate between summer and winter.
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Table 3. Comparison of NH; concentration and NH5 emissions in gestating sow house.

NH; emissions

Type Sows Period (day) NH; Conc. (ppm) (g/day/pig) Reference
Concrete:slatted (1:1) 154~156 92,74 54+1.0,224+4.2 74+14,16.9+4.6 This study
Straw-bedded 20 18 48+14 63+13 (Philippe et al., 2010)
Straw-bedded 15 18 - 12.8+1.6 (Philippe etal., 2011)
Straw-bedded 15 18 - 8.4 (Philippe et al., 2013)
Concrete slat 15 18 4.7 15.8 (Philippe et al., 2016)
Concrete:slatted (1:1) 154~156 68 8.0+2.7 7714 (Park et al., 2022)
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Table 4. Correlation analysis results of NH; concentration, ventilation, NH; emission, temperature, and relative humidity in

pig room during summer.

Items NHj3 concentration Ventilation NH3 emission Temperature Relative humidity
NH; concentration 1 —0.30%*** 0.51%%* -0.20*** 0.04%**
Ventilation 1 0.62%** 0.89%** 0.49%**
NH; emission 1 0.60*** 0.50%**
Temperature 1 0.60***

Relative humidity

1

*P<0.05, **P<0.01, ***P <0.001

Table 5. Correlation analysis results of NH; concentration, ventilation, NH; emission, temperature, and relative humidity in

pig room during winter.

Items NH3 concentration Ventilation NH3 emission Temperature Relative humidity

NH; concentration 1 —0.76*** 0.88*** —-0.76*** -0.70%**
Ventilation 1 -0.46%** 0.97*** 0.80%***
NH; emission 1 —0.54*** —-0.57%**
Temperature 1 0.90%**
Relative humidity 1
*P <0.05, **P <0.01, ***P <0.001
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