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Abstract

As an important component of urban energy infrastructure, regional cooling systems can achieve efficient, low-carbon, and
intensive cooling supply for building clusters through centralized allocation of cold and heat sources, coordinated load regulation,
and unified pipeline transmission and distribution. With the increasing number of large-scale public building complexes, industrial
parks, business districts, and integrated projects, regional cooling systems face practical problems in planning, layout, and operation
regulation, such as the selection of cold and heat sources, matching of load space, control of transmission and distribution radius,
uneven distribution of pipe network resistance, and imbalance of end flow. The article suggests that the key to optimizing the design
of regional cooling systems lies not in improving the capabilities of individual equipment, but in constructing a comprehensive
system that balances safety, economy, and operational stability through source network load coordination matching, hierarchical pipe
network organization, resistance balance control, and intelligent adjustment strategies.
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