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Abstract

The drying of agricultural products is a core aspect of post-harvest agricultural processing. Traditional drying techniques
suffer from certain limitations, such as a low efficiency, high energy consumption, and poor quality, which make them difficult to adapt
to the needs of green agricultural development and the "dual carbon" goals. Air-source heat pump drying technology, which recovers
waste heat through the reverse Carnot cycle, offers advantages such as a high energy utilization efficiency, precise control over
temperature and humidity, and superior product quality, which render it an ideal alternative to traditional drying methods. This article
outlines the latest research progress of air-source heat pumps in the field of agricultural product drying, focusing on analyzing research
outcomes in terms of the operating principles of the heat pump drying system, system structure optimization, integrated multi-technology
drying, low-GWP(Global Warming Potential) refrigerant substitution, and intelligent operational control strategies. The aim is to provide
a reference for the large-scale promotion and application of this technology.
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Fig.1 Closed-loop Heat Pump Drying System
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Fig.2 Heat pump drying system with heat recovery
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Fig.3 Single-suction double-row cascade heat pump drying

system!"’
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Fig.4 Heat pump system with injector
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Fig.5 Heat pump drying system with heat pipes
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Fig.6 Heat pump drying system with a drying wheel*
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Fig.7 Heat pump combined with solar drying system
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Tab.1 Comparison of the effects of different optimization technologies on the performance of air-source heat pump drying

systems
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