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Abstract: As a key infrastructure in digital economy era, the energy consumption and carbon emissions of data centers are
becoming increasingly prominent, and a series of research has been conducted by global scholars in the past decade. To
comprehensively reveal the progress of global data center energy consumption researches, this article proposes a
perspective based on integrated energy system and a metric method based on knowledge graph, and conducts a review of
the latest research on the integrated energy system of data center from various aspects such as research trends, theoretical
method and engineering cases. Firstly, a qualitative and quantitative analysis is conducted on international collaboration,
characteristic distribution, and research hotspots in the field of global data center energy research based on scientific
publications. Based on this, the article focuses on the research of data center integrated energy systems, which involve
energy cascading utilization, multi-energy complementarity, and source —grid —load —storage integration. It analyzes the
planning and design, operational evaluation, computational solution methods, and key points of data center integrated
energy systems, revealing that the energy systems of data centers are constantly moving towards multidimensional global
optimization that includes economic and low-carbon aspects. Finally, the article discusses the inapplicability of traditional
PUE in data center integrated energy systems and preliminarily proposes evaluation indicators and systems for data center
energy systems.
Keywords: data center; integrated energy system; knowledge graph; PUE; carbon neutrality; multi-energy

complementarity ; source—grid—load—storage integration
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Fig.1 National cooperation network in the field of data center
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