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Abstract

To implement smart livestock operations based on information and communication technology,
a field monitoring environment based on measured data must be established. Ammonia should
be managed more carefully than other environmental monitoring items because it is related to
the comfort and production of livestock. Moreover, it is related to odor complaints and
environmental protection issues. However, existing studies that propose ammonia measurement
standards for each purpose differ from one another or are unclear, and ammonia sensors in the
actual field have problems such as durability and management constraints; nonetheless, there is
a lack of research on these aspects. Accordingly, for effective ammonia monitoring of smart
livestock operations, the necessity of ammonia monitoring for smart livestock operations is first
presented, after which a plan for ammonia monitoring of smart livestock operations,
supplemented with sensor specifications and maintenance standards, is proposed. This study
presents a clear measurement standard based on a comprehensive literature review, as well as an
effective monitoring standard reflecting field operation information. This can lead to reliable
ammonia data collection and can be a starting point for smooth smart livestock operation.
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Fig. 1 Diagram of smart livestocks”
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Table 1 Ammonia monitoring performance standards in existing literature

Purpose Setting smart livestocks Odor management
Telecommunications ~ Telecommunications Korean Ena::rsltﬁzﬁtal
Institution Tech1.10¥og%/1) Techgo{og;; Industriallz) Management
Association Association Standards Institute!®"
Date 2017.6.28 2022.6.29 2020.11.11 2021.4
Measuring type Unregulated Electrochemical - Unregulated
Measuring point - Inside - Inside and outside
Measuring range 0~ 100 ppm 0~ 100 ppm 0~ 100 ppm 0~ 100, 500 ppm
Tolerance +5% +5% +5% +5%
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Table 2 Ammonia monitoring criteria suggestions - sensor specifications
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Purpose Setting smart livestocks and odor management
Measuring type Electrochemical
Measuring point Inside (livestock breeding area) Outside (manure disposal area)
Measuring range 0~ 100 ppm 0~ 500 ppm
Tolerance +5%
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Fig. 2 Ammonia monitoring target livestock (Suncheon) (a) Site location plan, (b) Target livestock plan, (c) Target livestock
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Fig. 3 Ammonia monitoring installation in target livestock
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Table 3 Ammonia monitoring field sensor performance

Sensor A Sensor B Sensor C
Measuring type Electrochemical Electrochemical Electrochemical
Measuring range 0~ 100 ppm 0~ 100 ppm 0~ 100 ppm
Tolerance +3% - 1.5 ppm or £3%
Resolution 1 ppm 1 ppm 0.5 ppm
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Fig. 4 Ammonia measurement data and replacement time
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Table 4 Ammonia monitoring criteria suggestions - sensor specifications and maintenance

Purpose Setting smart livestocks and odor management
Measuring type Electrochemical
Measuring point Inside (livestock breeding area) Outside (manure disposal area)
Measuring range 0~ 100 ppm 0 ~ 500 ppm
Tolerance +5%
Durability Management of internal filter and corrosion resistance
Maintenance Recommendation of periodic filter replacement or cleaning
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