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Abstract Continuing to the modeling of heating load, this paper, as the second part of consecutive works, presents LS-SVM

(least square support vector machine) based model of winter time apartment hot water supply load in a district heating

system, so as to be used in prediction of heating energy usage. Similar, but more severely, to heating load, hot water supply
load varies in highly nonlinear manner. Such nonlinearity makes analytical model of it hardly exist in the literatures. LS-SVM
is known as a good modeling tool for the system, especially for the nonlinear system depended by many independent factors.

We collect 26,208 data of hot water supply load over a 13-week period in winter time, from 12 heat exchangers in seven

different apartments. Then part of the collected data were used to construct LS-SVM based model and the rest of those

were used to test the formed model accuracy. In modeling, we first constructed the model of district heating system’s hot
water supply load, using the unit heating area’s hot water supply load of seven apartments. Such model will be used to
estimate the total hot water supply load of which the district heating system needs to provide. Then the individual apartment
hot water supply load model is also formed, which can be used to predict and to control the energy consumption of the
individual apartment. The results obtained show that the total hot water supply load, which will be provided by the district

heating system in winter time, can be predicted within 10% in MAPE (mean absolute percentage error). Also the individual

apartment models can predict the individual apartment energy consumption for hot water supply load within 10% ~ 20%

in MAPE.
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Table 1 Number of data collected for modeling

Heat Total Average  Number
Size exchanger  heating area heating area  of
ID (m?) (m?) data
SA S1 12,930.22 55.76 2,184
SA S2 15,173.06 49.42 2,184
Small
SB lower floor 14,122.91 69.02 2,184
SB upper floor 11,170.27 69.0 2,184
MA 22,786.12 95.74 2,184
MB lower floor 27,644.11 96.74 2,184
Middle
MB middle floor 27,155.56 96.72 2,184
MB upper floor 16,264.23 96.74 2,184
LA lower floor 21,620.25 121.77 2,184
LA upper floor 14,298.06 121.77 2,184
Large

LB lower floor 12,930.32 166.41 2,184
LB upper floor 11,010.38 166.41 2,184
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Fig. 1 Small size apartment hot water supply load
(2012. 12. 24.~2012. 12. 30.)
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Fig. 2 Middle size apartment hot water supply load
(2012. 12. 24.~2012. 12. 30.)
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Fig. 3 Large size apartment hot water supply load
(2012. 12. 24.~2012. 12. 30.)
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