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Abstract: The innovative evolution and vigorous development of digital technology have led to a continuous increase in computing power de-
mand and an exponential growth in data center energy consumption. Under the guidance of policies such as sustainable development, "dual
carbon" goals, and new—style data centers, data center refrigeration technology has officially entered the liquid cooling stage. This paper first
discusses the necessity and advantages of liquid cooling technology from the aspects of chip/equipment/cabinet heat dissipation require-
ments and energy saving requirements, and based on the architecture, principles, and key components, a variety of liquid cooling technology
solutions are deeply analyzed. Secondly, through a comprehensive comparison of heat dissipation capacity, energy—saving effect, maintain-
ability, and technical maturity, it can be seen that single—phase cold plate liquid cooling will have more advantages in the short and medium
term. Finally, the current research trends of data center liquid cooling in terms of reliability, heat dissipation enhancement, and low cost are
discussed.
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