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Abstract: The available radiation time series employing the radiation time series method involves too few room
structures and characteristic parameter numbers, which results in a large deviation of the design cooling load.
Firstly, considering the commonly—used envelop structures and their characteristic parameters of buildings in
China, the room samples combined with the structures and their characteristic parameters were sampled by a simple
random method. Then, the heat balance method was used to calculate the radiation time series of each room sample.
The main characteristic parameters that affect the radiation time series of a room are extracted by the CART algo-
rithm, and the rooms were classified according to the main characteristic parameters. Finally, the K-Medoids algo-
rithm is used to determine the representative radiation time series for each type of room. Using the proposed decision

tree classification method, the non—solar radiation time series and the solar radiation time series of all rooms com-
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bined by the structures and their characteristic parameters were classified into twelve and eight categories, respec-

tively. The applicability verification shows that the representative radiation time series for each category of rooms well

represents all rooms in this category, which can significantly improve the accuracy of design cooling load.

Key words: design load calculation ; radiation time series ; heat balance ; CART algorithm ; K-Medoids ; classifi-

cation; heat transfer
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Fig.1 Extraction of main characteristic parameters of room and

classification process of radiation time series
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Tab.1 Room structure and characteristic parameter value
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Fig.2 Classification tree of room radiation time series
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Tab.2 RMSE value of nonsolar radiation time series

2 1 2 3 4 5 6
RMSE 0.0040 0.004 4 0.004 6 0.004 8 0.0049 0.005 8
g 7 8 9 10 11 12
RMSE 0.0039 0.004 1 0.0037 0.0037 0.003 4 0.004 2
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Tab.3 RMSE value of solar radiation time series
25 1 2 3 4
RMSE 0.002 2 0.002 2 0.0019 0.001 4
eSSl 5 6 7 8
RMSE 0.002 8 0.0030 0.002 4 0.0017
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