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Abstract: Building energy consumption accounts for about 30% of the total social energy consumption in China, among
which the energy consumption of heating, ventilation and air-conditioning systems accounts for more than half. In this
paper, a neural network model predictive control strategy based on load forecasting is proposed for an air-conditioning
refrigeration system to improve its energy efficiency. The neural network is used as the optimal feedback controller, and
the load demand and energy efficiency ratio demand of the system are taken as the optimization objectives. By combining
the variational method with the stochastic gradient descent method, the weights of the neural network are optimized, which
can not only solve the problem of sensitivity to random disturbances and uncertainties caused by the open-loop control of
the traditional variational method, but also avoid the “dimension disaster” problem of the traditional nonlinear optimization
algorithm based on dynamic programming. In this paper, the air-conditioning system of a research building in Beijing is
taken as the research object. The experimental results show that, compared with PID control algorithm, the proposed neural
network predictive control strategy, which has better dynamic and steady-state performance, can save about 8.57% of the
total energy consumption of the system and overcome the influence of various changes and uncertainties in the control
process. Moreover, the algorithm occupies moderate storage space and has small amount of calculation, which is easy to be
implemented in engineering.
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Fig. 1 Composition of a central air-conditioning system
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Fig. 2 Diagram of an air-conditioning refrigeration system
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Fig. 8 Chart of model predictive control of the system
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Fig. 9 Structure diagram of the neural network controller
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