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Development of Predictive Model for Air-conditioning System Operation Based on
Artificial Neural Network
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Abstract This study aimed at developing an artificial neural network model predicting the cooling energy consumption
and heating energy cost for the different settings of HVAC system's control variables. Matrix laboratory (MATLAB)
was used for the ANN model development and test performance. For data training and performance evaluation, real
data sets organized by the hour were collected by the office building. Four steps were conducted in the development
process: initial model development, input variable selection, model optimization, and performance evaluation. The
optimized models were set to have NHL(=2), NHN(=15), LR(=0.3), MO(=0.3) in summer, NHL(=1), NHN(=15),
LR(=0.5), MO(=0.4) in winter. The optimized model demonstrated its prediction accuracy within the recommended
level showing CVRMSE value of 11.28% in summer and 4.87% in winter.
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Fig. 1 Data sets collected by HVAC system(summer)
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Fig. 2 Data sets collected by HVAC system(winter)
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Fig. 3 ANN model for energy consumption prediction

Learning Rate: 0.5
Moment: 0.4

Fig. 4 ANN model for energy cost prediction
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Fig. 5 Comparison of prediction and measurement(summer and winter)
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