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Abstract A model of apartment heating load in a district heating system could be useful in the management and utilization
of energy resources, since it could predict energy usage and so could assist in the efficient use of energy resources. The
heating load in a district heating system varies in a highly nonlinear manner and is subject to many different factors, such
as heating area, number of people living in that complex, and ambient temperature. Thus there are few published papers
with accurate models of heating load, especially in domestic literature. This work is concerned with the modeling of apartment

heating load in a district heating system in winter, using the reduced least square support vector machine (LS-SVM), and

with the purpose of using the model to predict heating energy usage in domestic city area. We collected 23,856 pieces

of data on heating energy usage over a 12-week period in winter, from 12 heat exchangers in five apartments. Half of
the collected data were used to construct the heating load model, and the other half were used to test the model’s accuracy.
The model was able to predict the heating energy usage pattern rather accurately. It could also estimate the usage of heating

energy within of mean absolute percentage error. This implies that the model prediction accuracy needs to be improved

further, but it still could be considered as an acceptable model if we consider the nonlinearity and uncertainty of apartment

heating energy usage in a district heating system.
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Table 1 Number of data collected for modeling
) Heat Total heating Aver? £e Number
Size ) heating
exchanger ID  area(m?) 5y of data
area(m?)
SA S1 12,930.22 55.725 2,016
SA S2 15,173.06 49415 2,016
Small
SB lower level  14,122.911 69.017 2,016
SB upper level  11,170.216 68.996 2,016
MA 22,786.12 95.74 2,016
. MB lower level 27,644.104 96.737 2,016
Middle ;
MB middle level 27,155.56 96.72 2,016
MB upper level 16,264.232  96.737 1,680
LA lower level 21,620.25 121.77 2,016
LA upper level 14,298.06  121.77 2,016
Large
LB lower level 12,930.32 166.41 2,016
LB upper level 11,010.38 166.41 2,016
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Fig. 1 Small size apartment heating energy usage
(2012. 12. 10~2012. 12. 26).
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