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Mechanism Analysis and Comprehensive Prevention Technology of Grain Pile
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Fabing Xu
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[Abstract] During the storage and preservation of grain, the drastic fluctuations in temperature and humidity
during seasonal transitions can easily induce condensation within the grain pile. This subsequently leads to
moisture absorption, heating, mold growth, quality deterioration, and even quantitative losses, making it one of
the main hazards affecting the safety of grain storage. Based on the theory of heat and moisture transfer in grain,
this paper systematically analyzes the direction of airflow movement and the pattern of moisture migration
within the grain pile. It elaborates on the dynamic equilibrium process of moisture adsorption and desorption by
grain. By incorporating the characteristics of the ID function graph (isothermal sorption curve), it deeply
explores the linear coupling relationship among relative humidity, absolute humidity, equilibrium moisture
content, and grain moisture content, thereby revealing the thermodynamic and kinetic causes of condensation in
grain piles during seasonal transitions. On this basis, a comprehensive, implementable, and operational
prevention and control system against condensation is constructed from the aspects of temperature control,
humidity control, airflow control, sealing and insulation, ventilation management, and intelligent early warning.
This system aims to provide theoretical basis and practical guidance for frontline grain warehouse keepers.
Research shows that the core keys to preventing condensation are controlling the temperature difterence
between inside and outside the grain pile, blocking directional moisture migration, maintaining the dynamic
equilibrium of adsorption and desorption, and stabilizing the temperature and humidity field within the
warehouse. Scientific implementation of measures such as layered temperature control, precise ventilation, and
sealing and covering can significantly reduce the incidence of condensation, ensuring the long—term safe storage
of grain.

[Key words] Grain storage; Condensation prevention and control; Airflow in grain pile; Adsorption and

desorption; ID function; Equilibrium moisture content; Temperature—humidity coupling
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