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Optimal Design and Experiment of Farmland Carbon Dioxide Concentration
Gradient In-situ Synchronous Measuring System

LI Yang'? CHEN Baolin' ZHAO Xinxue'? ZHANG Haishu' WANG Kan' YUAN Jin'?
(1. School of Mechanical and Electronic Engineering, Shandong Agricultural University, Taian 271018, China
2. Shandong Provincial Key Laboratory of Horticultural Machinery and Equipment, Taian 271018, China)

Abstract; In order to measure the distribution of carbon dioxide ( CO,) concentration gradient in
farmland accurately, and reduce the interference error caused by manual measurement, a CO,
concentration gradient in-situ synchronous measurement system was designed, which was equipped in
farmland to measure CO, concentration gradient automatically, and the measurement data could be sent to
the host computer server via GPRS wireless transmission technology. The system was composed of a
mechanical collection module and an electrical control module. The mechanical acquisition module was
responsible for the gas collection, and the system control module was used to realize the automatic
measurement of CO, concentration. The overall structure of the measurement system and the design of
each module were introduced, and the pumping process of carbon dioxide measurement was simulated by
computational fluid dynamics ( CFD ) sofiware. The relationships between the distance of the
measurement pipeline and the pumping speed, as well as the diameter of the pipeline were analyzed to
optimize the system design. The indoor system calibration and outdoor field measurement of carbon
dioxide concentration were implemented. The experimental results showed that the system could measure
the concentration gradient of farmland carbon dioxide, and the measurement error was not more than
4.17% . The system could realize the automatic acquisition of cropland information, which had important
significance to the carbon sequestration information calculation.
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75 Al #i 2 43 6 4 7S
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