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Wall materials of religious buildings and heat transfer :
wooden, masonry, and silver-gilded sheet wall

Khanjana Patanompee
Faculty of Arts and Architecture

Rajamangala University of Technology Lanna

Abstract

The Objectives of this research is to study the heat transfer coefficient of wall materials
comparing with the actual wall temperature. Three types of materials- wood, Brick, silver sheets
of the religious buildings were investigated in this case study. The temple of Wat Lok Molee, Wat
phantao, Ubosot of Wat Si Suphan and Temple of Wat Ku Kham were selected to be the models
in this studly.

The method of the comparative study for data collection has been done by installing
a Data logger in order to record the data in the inner wall of the building on the west and east
sides. The setting was set to collect the data for 1 week, in every 20 minutes per day in June.
This month was reported as the longest daylight in the year. The countries located above the
latitude of 66.5 degrees or higher are influenced, known as the midnight sun which is the lowest
sun to the North. Along with the data collection, K-Value was determined for U-Value and R-Value
comparison analysis and defined the factors that affect the heat transfer of religious buildings.

The study found that the wood-based wall has the lowest U-Value coefficient at 1.078
W/m2-oC, which shows the best heat transfer of wall material. It also has the high R-value, 0.927
m2-oC/W which indicates the good thermal resistance as well, followed by the materials such as
masonry and silver sheets, respectively. When comparing heat transfer coefficients and material
resistances with the temperature collected from the actual use from religious wall, it was found
that various factors of the materials could affect the heat transfer through the mass of the build-
ing walls. Those factors could rely on the thermal properties of the materials, the position of
the building, the direction of the facing, the wall materials, the ventilation, external weather, as
well as the surrounding context of the building. The obscurations also might be another factor
shading the building itself. As well as the buildings nearby and trees are helpful for the internal

heat transfer in the buildings and create a comfortable environment for the all users.

Key word: Heat transfer | Wall materials | Religious buildings
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