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Influence of Thermal Buffer Zone on Air Conditioning

Energy Consumption of Residential Building
— A Case Study of N.T.U. “Smart Home”
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ABSTRACT

Du to energy shortage in recent years, the development and application of the
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thermal-buffer-zone concept in saving air conditioning energy consumption become a
desirable design which can effectively reduce energy consumption of residential
architecture.

The thermal buffer zone can be classified into the exterior and interior buffer zones.
The application of thermal buffer zone in residential architecture for sunshade and heat
insulation purposes has the effect of adjusting indoor temperature. In this study, the
N.T.U. energy-saving demonstration building, “Smart-Home" is taken as an example
through the numerical simulation to calculate air conditioning energy consumption in the
period of one year.

The results show that with the original spatial allocation, the Smart-Home consumes
3383.69 Kwh energy by air conditioning system al year around. However, the Smart-Home
removes the outdoor veranda, eaves gallery and balcony and indoor sunny room and store
room from the numerical model. The result shows that the air conditioning energy
consumption all the year around will increase significantly by 6471.02 Kwh, 91.24%
more than before. The application of thermal buffer zone really has a positive effect in
energy saving, and it seems an feasible and effective strategy for the future energy saving
design of residential building.

Keywords: Thermal Buffer Zone, Design of Energy Saving, Energy Consumption,

Numerical Simulation, Smart Home.
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