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Prediction of HVAC Energy Consumption in Smart Buildings Based on PCA-BP Neural Network
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( China Railway Construction Group North China Engineering Co., Tianjin, 300000 )

[ Abstract] Intelligent HVAC is affected by high-dimensional data of ventilation, temperature and humidity, and there are
high-dimensional, redundant and abnormal data problems, which affect the accuracy of energy consumption prediction. In order to
obtain accurate prediction results, the PCA-BP neural network method is used to predict the energy consumption of HVAC in smart
buildings. The PCA (principal components analysis) method is used to reduce the dimension of ventilation, temperature and
humidity energy consumption data, map the three-dimensional feature sample points to the two-dimensional plane, and obtain the
low dimensional energy consumption data that retains the original features through feature normalization. Weighted average
processing of energy data to solve problems such as data loss and redundancy. Normalize PCA dimension reduction matrix, find out
abnormal data, and remove the data with low contribution rate through linear scalar assumption. Using the nonlinear approximation
characteristics of BP(Back propagation neural network) neural network, the energy consumption data is smoothed to replace the
abnormal point data. The objective function of energy consumption prediction is constructed to avoid BP neural network falling
into local optimal solution and complete the dynamic prediction of BP neural network. It can be seen from the experimental results
that the fluctuation range of cooling energy consumption of this method is 500-3750kW/month, and the fluctuation range of heating

energy consumption is 650-3450kW/month, which is consistent with the actual data, indicating that this method has accurate

i CEW/EE) fifr: HE7%E (1981.05-), %, fid:, = TN, E-mail: quanshou0475021686@163.com
Wk Hi: 2022-12-16



*226 - A5

751 2023 4F

prediction results.
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