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Abstract

In recent years, the explosive growth of the Internet has increased the demand for data centers. Data
Center Power Conservation is a critical issue. This will bring great benefits to operating companies,
power plants, and the environment. Finding the best system operation point can reduce cooling system
energy consumption and improve server inlet temperature consistency. Since there are few domestic
kinds of research on providing data sets and energy-saving optimization procedures for the energy-
saving of new type data centers, this article proposes two novel approaches: First, we propose a
differential evolution algorithm combined with a mixture of radial basis function network(DE-
MRBFNN) to increase the diversity of neuron, so as to train and fit the best model architecture under
the condition of a small number of data sets, and then use this method to predict the entropy increase in
the simulation field, and the power usage efficiency (PUE) and the air inlet distribution temperature of
the cabinet in the actual field, this method solves the time-consuming problems corresponding to
computational fluid dynamics model and the actual field, respectively. Second, we propose a set of
optimization procedures that feedback the prediction results of the sparse network model of DE-
MRBFNN and DE-RBFNN to the multi-target genetic algorithm NSGA3, so as to quickly get the
optimal solution under multi-objective conditions. The experimental results show that the method
proposed in this thesis can reduce the exergy destruction by 9.2%(43.68kW) in the simulation field, and
can reduce the PUE by 7.0%(1.33) in the actual field.
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