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The purpose of this study is to investigate thermal performance and then propose design
guidelines for improving the energy efficiency and thermal condition of 2-story, low-income houses in
the Baan Eur Ah-Tom project. This investigation places appropriate building design techniques and
economic values as major concems. The study was conducted in two parts. The first included
surveys, evaluations, and analyses of existing thermal environmental conditions and energy use
profiles of the case study house. Calibrated building energy simulations using DOE2.1E were
performed in order to evaluate the energy performance of the house. In the second part, architectural
design improvements and energy efficiency strategies were proposed in order to perform parametric
analysis.

Results indicate that major building heat gains were due to poor insulation in the building
envelopes (i.e., opaque walls and fenestrations). The number of hours within the thermal comfort
zone were used as an indicator of how the house performs as compared to the original design. In
summer, only 66.69 % of daytime hours were in the comfort zone, while 86.50 % of nighttime hours
were considered thermally comfortable.

This study then proposes different design strategies to improve thermal performance of the
building. It was found that the proposed design can increase the percentage of comfort hours to
69.29 % and 93.97 % for daytime and nighttime, respectively. With only a 7.4 % increase in
construction cost. This study also found that using night ventilation can help increase the percentage

of comfort hours to 79.54 % and 94.65 % for daytime and nighttime, respectively.
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