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Abstract: The outlet water temperature of cooling tower circulating cooling water is a core indicator in the design of
industrial cooling systems, directly affecting system energy efficiency, equipment lifespan, and economic performance.
This paper analyzes the influencing factors from three aspects: meteorological constraints, process requirements, and
equipment performance. It constructs thermodynamic and multi-objective optimization quantitative models, and verifies them
through CFD simulation. Different design benchmarks and technical support schemes are established for various scenarios,
incorporating advanced technologies such as dynamic adaptive control and phase change cold storage. The research provides

a scientific basis for the design and renovation of cooling systems, facilitating the coordinated optimization of cooling effect,

energy consumption, and low-carbon goals.
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