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Energy consumption prediction model of a university library based on

similar day selection and levenberg-marquardt neural network

WANG Qian, YU Jungi
(School of Building Services Science and Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract; As a major part of campus buildings, libraries have great potential of energy-saving. But there are very
few recent studies focused on energy conservation in university library buildings. This paper explores energy use
patterns in library buildings and proposes a energy consumption prediction model for campus libraries based on
Levenberg-Marquardt neural network. The model may provide reference to future energy-saving efforts. A
university library building in China was chosen as the research subject. By analyzing related data, we are able to
find the factors affecting energy consumption of the library most, which are occupancy, outdoor air temperature, as
well as the opening hours of the library. The similar day method was employed to train the model: Through soft
clustering, the energy consumption profiles of each day was put into categories which were in turn used to as
inputs. Compared with the traditional LM model, the optimized LM neural network had showed a decrease in
absolute percentage error and mean square error by 1. 28 % and 23. 06, respectively, and the fitting degree had been
improved by 0. 042 1.

Key words: energy consumption forecast; university library; similar day; Levenberg-Marquardt algorithm
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Tab. 1 Library opening schedule during summer vacation
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Tab. 2 Library opening schedule during terms
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Tab. 4 Quantification table of library open areas
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Tab. 5 Quantification table of library open hours
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Tab. 6 Comparison of the two models’ prediction indicators
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