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Abstract

Abstract: The heat load forecasting provides data support for urban district heating systems, which is the
basis of need-based heating. The change of heat load is greatly influenced by various exterior factors,
especially the outdoor temperature. To meet demand of heating system, save energy and balance the
comfort of human body, a kind of improved BP neural network method is proposed by temperature and
date type. The temperature and date type are quantified and the heat load forecasting model is
established by using BP neural network. To guarantee prediction accuracy, the genetic algorithm is used
to optimize the weights and thresholds of the neural network, and from which the predicted value of the
heat load in the next 24 hours is obtained. The predicted results from the model show that the proposed
method can accurately predict the future heat load;and the goals of on-demand heating, energy
conservation and environmental protection are achieved.
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Improved BP Neural Network of Heat Load Forecasting
Based on Temperature and Date Type

Li Qi, Zhao Feng
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Abstract: The heat load forecasting provides data support for urban district heating systems, which is the
basis of need-based heating. The change of heat load is greatly influenced by various exterior factors,
especially the outdoor temperature. To meet demand of heating system, save energy and balance the
comfort of human body, a kind of improved BP neural network method is proposed by temperature and
date type. The temperature and date type are quantified and the heat load forecasting model is established
by using BP neural network. To guarantee prediction accuracy, the genetic algorithm is used to optimize
the weights and thresholds of the neural network, and from which the predicted value of the heat load in
the next 24 hours is obtained. The predicted results from the model show that the proposed method can
accurately predict the future heat load; and the goals of on-demand heating, energy conservation and
environmental protection are achieved.
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Fig. 1 Heat load forecast model based on BP neural network
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Tab. 2 Original value of heat load

i/ CIIN H2R B3R ERPN 5K EAPN LN
PIGE(GY) A GAT(GY) GGG AE(GY) I AiT(GY) UG A (GY)
1 9.46 12.1 11.6 11.1 11.5 10.0 9.31
2 9.67 10.9 11.2 11.3 9.47 10.8 9.76
3 10.2 10.5 11.5 9.89 9.37 10.0 10.4
4 10.7 9.81 11.2 11.2 10.1 10.5 11.3
5 10.8 11.4 11.7 10.2 11.3 9.09 12.0
6 11.0 149 11.6 10.0 12.0 10.3 12.2
7 10.7 10.5 12.1 10.9 11.6 11.5 11.3
8 12.5 123 11.5 11.7 11.5 10.5 11.4
9 12.7 10.9 10.3 11.4 10.3 18.1 11.2
10 12.1 123 10.2 16.8 9.15 10.8 10.0
11 9.62 11.2 11.3 10.3 9.41 11.5 9.83
12 9.53 10.4 10.9 9.62 9.73 12.1 9.58
13 9.13 11.1 10.5 12.3 10.5 10.1 9.58
14 9.12 10.6 10.2 11.3 11.4 10.6 14.8
15 9.97 10.4 10.1 9.63 10.8 11.1 11.7
16 10.3 10.6 11.3 10.7 10.7 18.7 10.6
17 10.3 10.9 11.7 11.8 10.4 10.4 11.3
18 9.63 9.34 10.3 10.3 10.3 10.8 10.4
19 10.1 9.64 16.4 21.2 10.5 9.93 11.7
20 12.1 11.2 10.7 12.2 9.92 10.0 11.7
21 10.6 11.7 10.9 10.9 10.1 11.7 11.6
22 10.1 10.6 11.4 11.9 11.3 10.7 12.3
23 11.7 10.7 11.3 12.0 11.7 9.91 12.5
24 10.8 11.0 11.6 11.7 9.97 9.98 14.8
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Tab. 3 Training sample of heat load forecasting

T AT (GT) SERLEECC) TR B (C) LAE AR H 150
1 9.460 9 -5.5 -9.2 0.4
2 9.6751 -8.6 -8.8 0.4
3 10.154 6 -10.1 -9.2 0.4
4 10.740 3 -10.7 -93 0.4
5 10.8121 -11.2 -9.6 0.4
7 10.963 2 -13 -10.2 0.4

161 10.283 4 -7.1 -6.9 0.4
162 10412 1 -7.6 -7.4 0.4
163 11.710 4 -10.7 -8.8 0.4

164 11.726 4 -10.9 -9.7 0.4

165 11.6112 -10.9 -10.7 0.4

166 12.336 6 -13.6 -11.9 0.4

167 12.507 9 -13.7 -12.2 0.4

168 14.828 1 -16.2 -12.9 0.4
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Fig. 2 Heat load forecast based on BP neural network
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