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The observation of natural condensation shows that dew is formed when vapor in the air comes
into contact with the surface of materials whose temperature is lower than that of the dew point. Such low
temperature results from the emissivity of long-wave radiation into the sky during the night. This
phenomenon emphasizes the existence of the natural water resources around us. Therefore, the amount
of dew formed each night can be considered significant for arid areas in Thailand. This research
introduces a new concept of roof design focusing on the use of condensation. The main purpose is to
study the factors causing condensation in a tropical country like Thailand.

The research methodology consists of 3 phases. 1) an experiment on variables that affect
condensation. 2) an experiment on design concept and material selection to enhance condensation on
the roof. Materials, suitable angles promoting condensation and flow of condensation, roof orientation and
method of installation are all considered. 3) an analysis of ways to make use of condensation and to cool
down buildings in tropical countries.

The research reveals that the roof emits long-wave radiation into the sky during the night that
results in lower temperature than the dew point temperature. The temperature loss is different when
various materials are used. Anodized Aluminum roofs yield the highest amount of dew since its
temperature is much lower than the dew point temperature. An angle of 15 degrees of an Anodized
Aluminum roof is the right position for condensation and the flow of dewdrops. Orienting the roof opposite
the night wind direction also leads to more condensation.  terms of roof installation, an insulation
material installed underneath the roof results in a higher amount of dew since it reduces the effects of heat
transfer under the roof. The analysis revealed that variables that influence the primary condensation are
nightsky condition, the emissivity of roof surfaces, the roof angle, relative humidity and air temperature.

conclusion, the roof that enhances the highest condensation is the one with the lowest surface
temperature. Design technique and material selection are as follows: 1) using the surface coat with the
emissivity value of more than 0.90. This emissivity value is considered when the wavelength is more than 3
microns, especially from 8 to 13 microns. 2) using the smooth and shiny surface coat to help dewdrops
flow into a container more effectively. 3) using materials that have low mass to emit long-wave radiation
into the sky rapidly. 4) rotating the angle of the roof to expose the sky. 5) orienting the roof against the
direct wind. 6) installing insulation underneath the roof. The average amount of condensation in Bangkok
stands approximately 140 cc per square meters per night. The highest amount of 340 cc per square
meters was recorded in November.
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