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Abstract

Thai vernacular architecture is considered as a rare and valuable Thai cultural heritage. Nowadays, the
Thai vernacular forms and materials are no longer suitable for today context and living conditions. The increase
in average air temperature in a year-round condition is above an average human comfort zone. The survey of
Thai-Lanna vernacular houses found that the impact of indoor air temperature change is caused by heat radiation
through surface material of wall, ceiling and floor. This makes the average surface temperature higher than
outside air temperature by 4.5°C and 1.1 °C, respectively. As result, inside air temperature is 3.4 °C higher than
outside air temperature. This study aims to reduce heat transfer from wood walls in order to control inside air
temperature as to approach the human comfort zone.

The research method comprised 1) collecting data of surface temperatures of wall, ceiling and floor, over
a 24-hour period and analyzing heat transfer through building envelope in each time period, 2) designing building
envelope materials to reduce effects of heat transfer, and 3) evaluating energy used in the cooling load of the air
conditioning systems. The study found that wood walls, 3/4”, 1” and 1.5” thick, have low specific heat capacity.
The wood material is unable to cause a heat lag, causing inside surface temperature to be higher than outside
air temperature, and heat transfer into the house through radiation. The design of high-performance wall should
add materials with higher heat resistance between wood structure. Using insulation and gypsum can help to
reduce heat transfer equivalent to air conditioners by 7,522 Btu/hr. Indoor air temperature reached reach the
human comfort zone and cooling load decreased by 87%. Thus, high-performance wall for Thai vernacular

houses is suitable for the present living condition in hot-humid climate.

Keywords: Thai Lanna Vernacular Houses, High-performance Wall, Heat Transfer, Design-renovation
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