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Abstract: In this study, a method for predicting heating loads using building characteristic coefficients is proposed for
heating system control, and a method for predicting hourly temperature and solar insolation, which mainly affect
building heating loads, is also proposed. The temperature and solar insolation are predicted by using a fuzzy theory
from forecast information at the meteorological agency, and the building characteristic coefficients for the prediction of
heating loads are derived from EnergyPlus. The simulated heating loads of the present study show good agreement with
those of EnergyPlus. and the variations of the predicted heating loads using the predicted temperature and solar
insolation are similar to those using the actual weather data.
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Table 1 Coefficients for correlations of normalized
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Table 2 Relation between forecasted weather and cloud

temperature and insolation amount
Temperature Insolation Forecasted Sunny Partly Mainly Cloudy
2 weather cloudy cloudy
0 -0.6534 -7.436

Cloud 0-2 3-5 6-8 9-10
B 0.3455 5.736 amount
B, -0.2611 -1.698
B, 0.05228 0.2436 0.6
B, -0.00412 -0.01772 0->
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Table 3 Specifications of building model for heating load
simulation
North South East West
zone zone zone zone
Set. Temp. 20T
Area[m” ] 99.16 99.16 42.92 42.92
Window to
Wall ratio 0.40 0.40 0.25 0.25
U-factor [W/m 2 K]
Outside Inside -
Wall wall Roof Ceiling Floor
0.4080 2.8110 0.2820 1.5331 12.8937
Table 4 Monthly Ps for each zone
North South East West Avg.
zone zone zone zone
Dec. 0.5818 | 0.5839 | 0.5069 | 0.5066 | 0.5448
Jan. 0.6107 | 0.6130 | 0.5326 | 0.5323 | 0.5722
Feb. 0.5954 | 0.5973 | 0.5189 | 0.5189 | 0.5576
Mar. 0.5918 | 0.5940 | 0.5170 | 0.5162 | 0.5547
Avg. 0.5949 | 0.5970 | 0.5188 | 0.5185 | 0.5573
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