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Fast Prediction of Airflow Temperature Field in Data Centers
Based on Convolutional Neural Networks
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Abstract:

To achieve refined energy-saving control of data center refrigeration systems, it proposes a convolutional neural network—
based framework for predicting airflow and temperature fields, addressing the limitations of time—consuming traditional CFD
calculations and the insufficient utilization of spatial information in existing models. The proposed method constructs input
spatial features through spatial feature maps and utilizes a CNN to extract and encode these features. Subsequently, an
artificial neural network is employed to fuse operational parameters with spatial information, while a deconvolutional neural
network is implemented to achieve rapid prediction. Validated by temperature field data from a large—scale data center, the
results demonstrate that the method achieves a mean absolute error of 0.312 °C. This approach provides more reliable airflow
organization for the refined energy—saving control of data center rooms.
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