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Figure 1  Airflow type
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Table 1 Typical cleaning devices on domestic and foreign combine harvesters
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Table 2 Research results on screen body structure
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Figure 3 Comparison of fan models before and after optimization
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Figure5 Schematic diagram of dual fan vibrating screen
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Research status and trend of high-efficiency and low-

damage mechanical harvesting technology for Cyperus

Research progress on grain combined harvesting and
cleaning technology and analysis of its applicability to
legume harvesting

GUO Ziyi" > ®, XIA Xianfei > *, CHEN Wei" * °*, YANG Guang" * ®,
WU Jinji" # °, WANG Shenying™ * °

(1. Nanjing Institute of Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014,
China; 2. Key Laboratory of Modern Agricultural Equipment, Ministry of Agriculture and Rural Affairs, Nanjing
210014, China; 3. East China Agricultural Science and Technology Center, Suzhou 215300, China)

Abstract: Cleaning is a critical process in the mechanized harvesting of grains and legumes, with the cleaning device in
combine harvesters being the key component determining harvest quality. As agricultural mechanization advances and legume
cultivation expands, the mismatch between grain combine harvesters and legume harvesting has become increasingly
prominent. This results in low cleaning quality and significant losses, urgently requiring research into efficient, high-quality,
low-loss cleaning technologies and devices suitable for legume harvesting. By reviewing global research progress on combine
harvester cleaning systems and key component developments, which include sieve structure, motion patterns, and fan design,
this study systematically examines research methodologies and findings related to airflow dynamics and material particle
movement within cleaning mechanisms. It summarizes the application of intelligent technologies for process monitoring and
adaptive adjustment in combine harvester cleaning systems, providing an analytical overview of grain combine cleaning
technology research. By contrasting differences in seed characteristics and impurity types between legumes and grains, this
section discusses the unique challenges in legume harvesting, which include susceptibility to damage, high cleaning losses,
and high moisture content in separated materials, and analyzes the applicability of grain combine cleaning technology to legume
harvesting. It summarizes current cleaning technologies and devices suitable for legumes. Finally, it highlights existing issues
with current combined cleaning devices, including unstable cleaning performance, low adaptability, and inadequate
intelligence levels. Based on these challenges, it outlines future development trends for bean combine cleaning devices. The
research findings provide valuable references for enhancing the suitability of combined cleaning systems for bean harvesting.
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