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Influence of Building Shape Coefficient on Energy Consumption of
Office Buildings in Hot-Summer-and-Cold-Winter Area of China
LIN Mei—shun, PAN Yi—qun, LONG Wei-ding
(School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract Building shape coefficient is an important index in building energy efficiency design. This
study is based on the concept of passive volume and assumed to fully use of passive energy, natural
ventilation and daylighting, in the passive zones of a building. Taking a group of office buildings in
Shanghai as an example,with the help of the dynamic simulation software DeST—c, the relaiionship between
the building shape coefficient and building energy consumption is studied. It shows that in hot—summer—
and —cold —winter area of China, the bigger shape coefficient, the bigger passive volume ratio, the more
potential to use passive energy, the less building total energy demand. It provides a reference for passive
building design.
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Fig.3 High-rise tower building
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1
Table 1 Parameters of slab building models
/m /m /m? /m? /m? /m™
1 15 12 1476 4320 1080 0.342 1
2 30 12 2376 8 640 2 160 0.275 1
3 60 12 4176 17 280 4320 0.242 1
4 90 12 5976 25920 6480 0.231 1
5 120 12 7776 34 560 8 640 0.225 1
6 60 40 7200 57 600 14 400 0.125 0.44
7 90 40 9 840 86 400 21 600 0.114 0.39
8 120 40 12 480 115200 28 800 0.108 0.37
2
Table 2 Parameters of high-rise tower building models
/m /m /m? /m? /m? /m™
1 12 12 2448 6912 1728 0.354 1
2 24 12 3744 13 824 3456 0.271 1
3 24 24 5184 27 648 6912 0.188 0.75
4 36 24 624 41472 10 368 0.160 0.67
5 36 36 8208 62208 15552 0.132 0.56
6 48 36 9792 82944 20736 0.118 0.50
7 48 48 11520 110 592 27 648 0.104 0.44
8 60 60 15120 172 800 43200 0.088 0.36
o 95%. N N 4,
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Table 3 Thermotechnical parameters of building envelope S S QQ Q° QQ QQ QQ QQ gQ .gQ N
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Fig.5 Building load outputs of slab buildings
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Fig.6 Buildingconsumption outputs of slab buildings
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Fig.7 Building load outpus of high-rise tower buildings
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Fig.8 Energy consumptionsimulation of high-rise tower buildings
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