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Monitoring technology of air pollution generated by animal feeding operations: A review

PU Shi-hua'”?, LI Ting—ting’, WANG Hao'”?, JIAN Yue'"’, LIU Zuo—hua"*", LONG Ding—biao"*", RUAN Rong—dan’

(1.Chongging Academy of Animal Sciences, Chongqing 402460, China; 2.College of Animal Sciences, Southwest University, Chongqing
402460, China; 3.Scientific Observation and Experiment Station of Livestock Equipment Engineering in Southwest, Ministry of Agriculture
and Rural Affairs, Chongqing 402460, China)

Abstract: Concentrated animal feeding operations (CAFOs) have contributed to agricultural income and rural economy development in
China but have also become major contributors to air pollution that can not be neglected. Therefore, air pollution monitoring in CAFOs
plays a significant role in preventing and controlling air pollution in China. However, compared with those of foreign countries, China’s air
pollution detectors and relevant technologies in animal husbandry are still in the initial stage of development. To improve China’s monitor-
ing technology of air pollution in animal husbandry, in this paper we systematically summarized and compared the methods, technologies,
and equipments adopted in three important monitoring processes : sampling, measurement, and ventilation. This review provides some es-
sential references for promoting the research and development in the automation and precision of detecting techniques and equipment, to fa-
cilitate establishing standardized CAFOs in China.
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Figure 1 Gas collection methods
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Table 1 Specification and usa,

ge of sampling chamber

J¥%1) Number % F% Name JE Ik Shape T Size i FiI 55, Using site S 3k Reference
1 Lindvall box Ky ik 1.50 mx1.00 mx0.40 m EEE [16-18]
2 Dynamic chamber K ik 0.40 mx0.30 mx0.18 m IR XS [19]
3 Wind tunnel — 24, 505 m? TR HL [20]
4 Hood Kk J#.,09 m’ 41 [21]
5 Chamber Ky ik 1.22 mx0.76 mx0.41 m RS 35 2 5240 [22]
6 Emission hood — 7 m’ by Bk ] [23]
7 Flux chamber [ZVEREN 430 cm LLE S [24]
8 Dynamic chamber Kk 0.4 mx0.4 mx0.6 m FET5 AL AL [25]
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Figure 2 Gas sampling pump RAE LP-1200
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Figure 4 Classification of gas concentration detection methods
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Table 2 The comparison of on—site harmful gas detection equipments
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Table 3 Correlation equations for direct measurement of ventilation volume

TR, 2 P A R A AE 10%~
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2% 3k Reference
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Table 4 Correlation equations for measuring ventilation volume by indirect method
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