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Abstract

A mathematical model was developed to describe the dust-borne odor
concentrations in ventilated animal housings based on the concept of homogeneous
surface diffusion of a complete mixing airflow system. The aim of the research is to
incorporate the generation and removal mechanisms of odor, airborne dust, and
dust-borne odor. The age and size distribution of airborne dust in different ventilated
animal housings was also studied. The developed dynamic equations are sufficient to
predict the effects of parameters, such as ventilation rate, dust particle concentration,
ambient aerosol profile, temperature and enclosure dimension to varied size
dust-borne odor. Among these parameters, ventilation rate and dust particle
concentrations have the higher influences. The stable time of dust-borne odor
concentration can be shortened to 1/3 (from 75 to 25 hours) and the maximum
concentration be decreased to 33% (from 12.98 to 4.255 mg m™) while the ventilation
rate increased from 280 to 845 m3 h™ : the stable time of dust-borne odor
concentration can be shortened to 15 hours and the maximum concentration decreased
to 20% (2.542 mg m™) while ventilation rate increased to 1440 m® h™. Dust particle
concentration is directly proportional to dust-borne odor concentration. In additional,
the predictive results showed that the concentration of airborne dust was ranging from
10 to 100 mg m™. This is in agreement with the results of Carpenter (1989), which
showed that airborne dust concentration was 79 mg m™ in swine buildings. It shows
that the model is suitable to predict the dust-borne odor concentration although it is

difficult to examine the dust-borne odor in varied size.
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