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Characterization and Influencing Factors Analysis of Indoor and
QOutdoor Particulate Matter for Caged Laying
Hen House with Mechanical Ventilation

GUO Li'* WANG Chun'? MA Shuli'? CHEN Donghui'>  TONG Jin'* REN Lili"*

(1. College of Biological and Agricultural Engineering, Jilin University, Changchun 130022, China
2. Key Laboratory of Bionic Engineering, Ministry of Education, Jilin University, Changchun 130022, China)

Abstract: High concentrations of particulate matter ( PM ) emitted from animal feeding operations
(AFOs) may adversely affect the health of the farmers and welfare of animals. Large quantities of PM
released to the atmosphere can be transported away from sources causing environmental problem and
health issues of people living in the vicinity of farms as well. PM characterization was mainly talked about
inside and outside of the mechanical ventilation of caged laying hen house which used the fan to release
PM outside of the house, and the propagation law of PM was studied as well. Results showed that the
concentration of fine PM, which was the most harmful to the human body, was mainly derived from the
inside and outside of the house, and the concentration of the PM outside was up to 55. 2% , which mainly
came from inside; the smaller the PM size was, the farther the distance was away from the air, which was
more likely to affect the health of the vicinity of the farms; by analyzing the concentration inside and
outside of daily variation of PM, it was found that the inner staff activities and feeder disturbance inner
deposition of PM led to the laying hen activity enhanced which would increase the concentration inside
and outside. At the same time, indoor and outdoor PM concentrations were increased with the age of
laying hen and air humidity; meanwhile, to control the indoor PM concentrations and using the
appropriate measures to remove the indoor PM would help to ensure the health of staffs and welfare of
animals, and reduce the hazards of PM to the surrounding environment.

Key words: air quality in laying hen house; particulate matter concentration; particulate size

distribution ; component analysis
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Fig. 1  Schematic diagrams of monitoring locations inside and outside laying hen house( not to scale)
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Fig.2 Comparisons of indoor and outdoor temperature and relative humidity
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Fig.3 Comparisons of indoor and outdoor PM concentrations
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Fig.4 Diurnal variations of indoor and outdoor PM concentrations
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