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Abstract

This paper employs experimental research methods to study blade-type evaporative cooling data center air conditioning systems,
investigating how spray patterns, cooling airflow rates, pump-starting sequences, and airflow automatic control affect the system’s
energy efficiency and operational stability. The results indicate that distributed spraying can achieve a more uniform distribution of
the water film on the heat exchange surface, thereby increasing the system’s energy efficiency ratio by 5.4% under rated operating
conditions; when the cooling airflow rate exceeds the rated value, the energy efficiency decreases, indicating the existence of
an optimal airflow range; optimizing the start-stop sequence and implementing a condensing pressure-linked airflow regulation
strategy can effectively reduce condensing pressure fluctuations and enhance operational stability. The quantitative results show
that distributed spraying increases the energy efficiency ratio by 5.4%, and proper control of the cooling airflow rate combined with
optimized control strategies can further enhance the energy-saving effects and stability of the system, providing a reference for the
design optimization and engineering application of evaporative cooling air conditioning systems in data centers.
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