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Analysis on the weight of the indices of factors affecting the heat and
cold load for office buildings in different climate zones

Wang Ye®* , Sun Pengbao® , Fu Yin’ an® , Guan Guoxiang®

(a. School of Environmental and Municipal Engineering; b. Key Laboratory of Railway Vehicle

Thermal Engineering, Ministry of Education, Lanzhou Jiaotong University, Lanzhou 730070, P. R. China)

Abstract: The building total load index of the office buildings in Harbin, Lanzhou, Chongging and
Guangzhou were assessed by the analytical hierarchy process based on the effect of single factor on the
building total load index to study the synthetic effects of several factors on the total load index of the office
buildings in four climate zones. The weights of varied indexes of window heat transfer coefficient, glass
sunshade coefficient and window-wall ratio were determined by the analytical hierarchy process. And the
consistency of the weight of index was checked ultimately. The results indicated that the importance of the
three factors for the total load index of the office buildings in Harbin and Lanzhou was R>K,>S., while
the importance of the three factors for the total load index of the office buildings in Chongging and

Guangzhou was S.>>R>K,. In the optimum design of building structure, the crucial factors should be
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controlled preferentially for a building in different climate zones.

Keywords: office building; load index; factors; weight of index; optimum design; window-wall ratio
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Fig. 1 Structure of external wall and roof
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Table 1 Heat transfer coefficients of external wall and roof

8/ K./ Ow/ Kow/
il
mm (We(m?+«K)™1) mm (W (m?>«K)™1)
FEIRTE 140 0.27 100 0.37
22 70 0.45 70 0.48
EilN 60 0.45 30 0.74
gl 30 0.72 0 1. 40
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Table 2 Values of window parameters

Wy IR 5 =M IR L

K. Se K. S. K. Se K. S.
0.2 2.7 0.8 3.0 0.8 3.5 0.8 5.2 0.58
0.3 2.5 0.81 2.7 0.58 3.0 0.5 4.0 0.5
0.4 2.2 0.81 2.4 0.54 2.6 0.45 3.0 0.39
0.5 1.9 0.81 2.2 0.48 2.4 0.39 2.7 0.39
0.6 1.6 0.81 2.0 0.45 2.2 0.39 2.5 0.29
0.7 1.5 0.81 1.9 0.39 2.2 0.34 2.5 0.27
0.8 1.4 0.81 1.6 0.39 2.0 0.29 2.5 0.25
0.9 1.3 0.81 1.5 0.34 1.8 0.27 2.0 0.2
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Fig.2 Comparison of the influence of
K,, on the total load index
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Fig.3 Comparison of the influence of S,

on the total load index
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Fig. 4 Comparison of the influence of R on the total load index
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Fig. 5 Comparison of the synthetical influence of three

factors on the total load index
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