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Low-Temperature Operation Issues and

Solutions for Indirect Evaporative Cooling Units in Data Centers
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[ Abstract ]

This paper analyzes issues such as condensation and freezing of the heat exchange core in indirect evaporative

cooling units operating under the low-temperature and dry climate conditions of Inner Mongolia, identifies the causes of these

problems, and proposes technical solutions. Based on actual operation cases, a series of optimization measures have been

implemented, including outdoor fan polling control, exhaust air bypass preheating, and structural improvements to the heat

exchange core. The application results demonstrate that, with the aforementioned measures implemented, no ice blockage occurred

in the heat exchanger core of the unit under extreme low-temperature conditions of —28.5°C in Inner Mongolia. Airflow degradation

was maintained within 5%, and the Power Usage Effectiveness (PUE) increased by approximately 0.015. The measures effectively

mitigated risks of condensation and freezing, thereby enhancing the reliability and energy efficiency of the unit under severe cold

conditions, offering practical insights for the safe and stable operation of cooling systems in data centers located in cold regions.
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Fig.1 Schematic diagram of the working principle of

indirect evaporative cooling unit
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Fig.3 Actual photograph of the icing of
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the heat exchange core
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Table 1 Comparison of freeze protection measures for indirect evaporative cooling units before and after implementation
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