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Abstract

According to hot-humid climate of Thailand, buildings are subjected to
consume energy for air-conditioning year round. Energy is mostly utilized for removing
cooling load which access the building from many sources. For this reason, architects
attempt to design buildings with less cooling load by relying on many strategies such as
installing shading device, planting on the roof, etc. This research focuses mainly on
cooling load reduction through building envelope by using tilting wall angle. The study
covers 4 key design variables including facade directions, degrees of tilted wall,
Window to Wall Ratio (WWR), and Shading Coefficient on glass. This research was done
by energy modeling in energy simulation software (eQUEST_3.6). 1,760 scenarios were
simulated and compared against the results from two full-scale test cells for validity
PUrposes.

The results illustrated that the east wall is the most appropriate for tilted wall.
When comparing the building energy consumption of different WWR, tilted wall
becomes effective only if WWR surpasses 30%. However, proper glass with good
quality (low SC) could perform better than tilted wall. By comparing energy performance
of tilted wall and shading device with similar aspect ratio, the latter could provide slight
energy advantage over the former.

Results of this study benefit architects for design implementation directly.
This includes the selection of proper tilted wall angle with suitable WWR and the
improvement of more accurate sizing of air-conditioning system. Moreover, building
owners could reduce energy expenses and, furthermore, architects could utilize
research results as a reference for creating architectural form which enhances energy

conservation.
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