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Goal: We use fluid dynamics and reaction-kinetics modelling to better understand the complex interaction between outdoor climate, indoor microclimate and the
emission source strength and gas dilution of naturally ventilated livestock housing. This basic understanding will be further used to improve the prediction of
emission values, to optimize monitoring systems and to identify and evaluate emission mitigation potentials.
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Conclusion: There is a great potential of coupling (semi-)mechanistic modelling
approaches to project ammonia emission dynamics of livestock housing using easy
accessible input data. The deviations between our modelled and the measured long-term
average emission value were in the same order of magnitude as the deviation between the
emission values obtained by the different approaches of gas concentration balancing. The
uncertainty of model predictions was comparable to the uncertainty of projections obtained
from regressions based on intermittent measurements. Further model refinement, more

1 +H,0 — 2NH3+002]

HoN~ “NH,

2NH;+2H,0 = 2 NH,*+2OH P
= NHe+NHy ) il

X

Emission source strength depends on TAN concentration ([C]), surface area (A) and dynamic coupling between the modules and adding specific modules that mimic the spatial
three ,constrants” that depend on fluid temperature and pH as well as on surface wind and temporal variability of the input data are expected to further improve the overall model
speed. Change of TAN concentration over time system of two differential equations. performance on the shorter time scales.
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