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Abstract

Currently, some buildings have poor thermal insulation performance of envelope structure and
low energy efficiency of air conditioning and heating equipment in China. A typical residential
building in Guangzhou is taken as an example in this paper. According to the plan drawing, a
three-dimensional model is developed using the commercial code DeST. The variations of annual
dynamic load are investigated and the energy efficiency of this building is evaluated. In addition,
the effects of different external walls and exterior window enclosures on the building energy con-
sumption are analyzed. The results show that the building heating and air conditioning loads in-
crease with the wall heat transfer coefficient. The air conditioning load decreases with the in-
crease of heat transfer coefficient of external window, while the heating load increases with heat
transfer coefficient of external window.
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Figure 1. Floor plan of the first floor
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Table 1. Limiting values of heat transfer coefficient and comprehensive shading coefficient of envelope structure in hot
summer and warm winter areas
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R 28 R Bl - —
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VA (URRE ST RS ) <1.5 <0.7
JR I Fe i 25 41 23 R B8 5 5O R RS AR <15
. : TERARE K SR PH R4 Sw
= 7
N (L33 A k) W/(m%K) (&~ . PEr/dk)
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Table 2. Performance parameters of building envelope structures
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Figure 2. A three-dimensional model of a residential
building
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Figure 3. Variations of annual hourly air-conditioning loads
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Table 3. Simulation results under different wall materials
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Figure 4. Variations of building loads under different wall materials
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Table 4. Simulation results under different window materials
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Figure 5. Variations of building loads under the different heat transfer coeffi-
cients of exterior window
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