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Optimization Design and Engineering Application of Mechatronics Technology in High-Efficiency Energy-Saving Cold Storage
Refrigeration Systems
Shao Gaofeng
Zhejiang Qianshan Refrigeration Technology Co., Ltd. 310000

[ Abstract ] Cold storage refrigeration systems operate with extended cycles and complex working conditions. Energy-saving
optimization spans the entire lifecycle while maintaining significant subsystem coupling. Insufficient integration of
mechatronics technologies often leads to issues such as excessive energy consumption, inadequate control precision, and
increased equipment failure rates. This study analyzes existing bottlenecks in mechatronics technology application
based on comprehensive operational logic of cold storage refrigeration systems. By combining engineering practices
from the cold chain industry, we develop systematic optimization solutions covering system design, equipment
integration selection, intelligent control configuration, construction commissioning, and operation maintenance
management. The proposed implementation pathways aim to enhance refrigeration system efficiency and operational
stability, support low-carbon intensive operations for cold chain enterprises, and promote green, high-quality
development in the cold chain logistics sector.
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