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Abstract :

Keywords :

With the rapid development of higher education informatization, the energy consumption of university
data centers has risen sharply. There is an urgent need to implement green transformation to
meet the national goals of carbon peaking and carbon neutrality. Addressing the problems of high
energy consumption and low energy efficiency in university data centers, this study designs a green
transformation scheme that integrates liquid cooling technology, intelligent monitoring, and waste heat
recovery systems. Through the separation of hot and cold aisles, full deployment of liquid—cooled
cabinets, and integration of photovoltaic energy storage systems, the Power Usage Effectiveness
(PUE) of the transformed data center has dropped from 2.0 to below 1.3. Refrigeration energy
consumption has decreased by 30% - 50%, and annual electricity savings exceed 100,000 kWh. The
study constructs a multi-dimensional evaluation framework covering energy efficiency, economy,
and environmental impact, and uses life cycle analysis and dynamic benchmarking to verify the
transformation effect. It provides a technical path and management reference for the low—carbon
transformation of university data centers, and helps promote the in—depth integration of educational
digitalization and ecological civilization construction!"’.

green data center; PUE (Power Usage Effectiveness); liquid cooling technology; intelligent
monitoring; energy efficiency optimization
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