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This research aims at improving residential roof by using luw cost materials for heat transfer reduction.
The study is focussed on residential ﬁomes for fow-income people and houses in rural area. The design methodology is
to combine low cost materials to conventional roofs. The most common roofs for low-income and rural homes are
"Corrugated galvanized” and “Corrugated cement Tile”. The selected low cost materials for the improvement are
“thatch”, argo-materials, and “Sunscreen plastic net”. The experimental works are composed of 4 parts examining 3
variables, i.e. 1) kinds of shading materials, 2) values of air gaps, 3) opaqueness of shading materials and finally 4) the
comparison between roofs covered with insulating fiber having 2 inches thick and 24 Kg/m3 density ( R-value = 1.451
m’ KM). The conclusion of these investigations are as followings.

The first experiment was conducted by shading the roof with low-cost materials. “Thatch” and
“Sunscreen plastic net” were covered onto the roof tiles with air gap of 20 cm. The experimenial results show that
“thatch” could reduce heat more efficient than “Sunscreer plastic net”. The heat reduction by “thatch” on “Comugated
galvanized” is as low as 4.33 °C companing to 3.61 °C if “Sunscreen plastic net” were used. The same results could
be observed on “Corrugated cement tile”, Le. 3.66 °C using “thatch” and 2.21 °C using “Sunscreen plastic net”
respectively.

The second experiment was operated by varying the air gaps from 20 cm to 5 ¢m. It is found that the
spacing of air gaps does not affect the heat transfer from the roof temperaturc.

The third experiment was shaded roofs by introducing double layers and single layer of “Sunscreen
plastic net” covering “Corrugated gaivanized™ and “Corrugated cement tiles” with 20 cm air gap. It is found that double
fayers of “Sunscreen plastic net” could reduce more heat than single layer. However, it was noticeable that only an
average temperature reduction of 0.67°C between double layers and single layer of plastics was found in the case of
“Corrugated galvanized™. Similar result could be found in the case of “Corrugated cement tile” but with greater average
heat reduction of 1.81°C.

1he fourth experiment was an investigation to compare the ability of heat reduction of “thatch” and
“Sunscreen plastic net” with roof tiles having insulating fiber of 2 inches thick and density of 24 Kg/ma density ( R-value
=1451m’ KMW) laid on the gypsum ceiling of 9 mm. Thick. It was found that roof tiles with insulating fiber are the best
materials for heat reduction. “Thatch” and double layers of “Sunscreen plastic net” also perform well next to the roof tiles
consequently. However, the temperature difference was very small between roof tiles with insulating fiber and “thatch”,

i.e. only 0.58°C in the case of “Corrugated galvanized” and only 0.1°C in the case of “Corrugated cement tiles”.



