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Intelligent building energy optimization considering user satisfaction

ZHENG Fangyuan', CHEN Lizheng'® , WANG Wenkui', ZHANG Hanyuan', FAN Yingle’
(1. School of Information and Electrical Engineering, Shandong Jianzhu University, Jinan 250101, Shandong, China; 2. State Grid
Xuzhou Power Supply Company, Xuzhou 221005, Jiangsu, China)

Abstract: To improve building energy efficiency, a low-carbon intelligent building energy optimization system was constructed in
this study. The energy optimization system model for intelligent building was constructed. lighting and air conditioning loads were
considered as flexible loads to participate in the optimal scheduling of the system, which increased the flexibility of system
scheduling. In addition, bidirectional interaction between electric vehicles and intelligent buildings was enabled, and electricity could
be transmitted by intelligent buildings to the utility grid in two directions according to the time-of-use electricity price. Based on the
above model, a multi-objective optimization problem composed of power generation cost and user satisfaction was constructed with
the goal of minimizing operating cost and ensuring user satisfaction. The weighted sum method was used to deal with the multi-
objective problem, and then the system model was optimized by CPLEX. Compared with several different strategies, the system
operation cost can be reduced by the strategy proposed in this paper on the premise that the user satisfaction is ensured to be above 0.
95. The comparison results of the numerical examples proved that the energy conservation and emission reduction in intelligent
buildings could be achieved and the economy of the system could be improved by the intelligent building energy optimization method
proposed in this study.

Keywords: user satisfaction; intelligent building; flexible loads; energy optimization; weighted sum method
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Fig.6 Energy optimization model of intelligent building
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Table 2 Parameters of PV, ESS, EV

WA BUEDRE LIR/KW A/ I8 (kWh) ZariEa PTIHER g RA/ T (kWh)
PV 40 0.675 20 0.070 0.020
ESS 30 0.060 10 0.063 0.045
EV 30 0.060 8 0.098 0.045
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Table 3 Photovoltaic output power, fixed load energy
consumption, outdoor temperature and natural illumination

WffEl/h Pp/kW P /kW  T,/C L./ Ix
1 0 31.48 28.8 0
2 0 28.96 28.6 0
3 0 27.70 28.3 0
4 0 25.81 28.1 0
5 0 25.18 27.9 0
6 8.840  31.48 28.4 0
7 23.140  40.93 29.3 21.47
8 37414  48.49 30.4 30.85
9 66.508  49.75 31.4 44.93
10 82212  58.57 323 68.40
11 94.484  61.09 33.2 77.90
12 96.642  64.87 34.0 96.56
13 94.510  68.02 34.5 105.95
14 87.724  62.98 34.8 105.95
15 75478 63.61 34.7 87.29
16 62.088  61.72 34.2 68.40
17 38.506  59.19 33.9 44.93
18 17.030  54.16 33.1 30.85
19 3796 52.90 33.2 21.47
20 0 48.49 31.2 0
21 0 40.93 30.5 0
2 0 33.37 30.0 0
23 0 31.48 29.4 0
24 0 33.37 28.8 0
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Table 4 The weight coefficients of optimization objectives
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Table 5 Comparison of the results of different strategies
5ot [Emr., A F, F, Fy F,/Jt
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Fig.19 The power of LED and AC in strategy 3
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