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[Abstract] The rapid expansion of cold chain logistics has highlighted the contradiction with the high energy
consumption and emissions of refrigeration systems. COy, as an environmentally friendly natural refrigerant, has
become the mainstream alternative. However, transcritical CO: refrigeration systems exhibit strong operational
coupling, making traditional control strategies inadequate for dynamic load adaptation and resulting in relatively
low energy efficiency. This paper focuses on intelligent control of CO: refrigeration systems and energy
efficiency improvement in cold storage, elucidating the significance of technological integration. It proposes
optimization strategies encompassing intelligent monitoring, load regulation, early—warning coordination, and

data—driven operations and maintenance, providing theoretical and practical references for the low—carbon

transformation and energy efficiency enhancement of the cold chain.
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