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Diffusion Laws of Odorous Pollutants from Dairy Farms

ZHENG Fang, CHENG Bo, LI Yu—ming, DU Hui-ying, ZHANG Ai, XIA Wei
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Abstract: Odorous pollutants exhausted from livestock and poultry farms have caused strong dissatisfaction from the surrounding residents.
These odorous pollutants not only seriously harm human health, but also seriously affect the surrounding air quality. In this study, odor con—
centration was selected as a monitored index of odorous pollutants, and three moderate scale dairy farms in Shandong Province were selected
as experimental sites. The horizontal dispersion law of odorous pollutants was studied along different distance between monitoring points and
the odor source from 0 meters to 300 meters. The meteorological factors(i.e. wind speed, temperature and atmospheric stability Jwere also tak—
en into consideration. We gained the horizontal dispersion model of odorous pollutants by regressing measurement date, and then according to
the related standard we calculated reasonable separation distance to avoid odor nuisance. The results showed odor concentration decreased
exponentially as a function of distance between monitoring points and the odor source. For meteorological factors, with outdoor temperature of
about 32 °C and air relative humidity of about 30%, wind speed had significant influence on odor concentrations( P<0.05). When wind speed
was below 2 m+s™, and air relative humidity was about 30%, outdoor temperature (27~37 °C)affected odor concentrations significantly at P<
0.05, and odor diffusion ability was trongest at 32 °C; When outdoor temperature was about 32 °C, wind speed was below 2 m+s™, odor con—
centration decreased significantly with the increase of air relative humidity. Arranging the meteorological factors of odor pollutants diffusion,
temperature and wind speed were more important than air relative humidity.
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Figure 1 Monitoring point distribution
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Figure 2 Horizontal dispersion curve of odorous pollutants
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Table 1 Horizontal dispersion equation of odorous pollutants
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Figure 5 Effects of temperature on odor diffusions
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Figure 6 Effects of air relative humidity on odor diffusions
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