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Abstract

Roof tiles are important construction materials for residential buildings.
Nowadays, there are various types of roof tiles depending on raw materials used. In
addition, rock wool cement roof sheets containing toxic materials that caused breath
disease are still in the market in Thailand. This research investigates the properties of
fiber cement products containing coconut coir fibers and oil palm residue fibers, which
are wastes from agricultural manufacturing. Incorporation of these fibers can enhance
the properties of cement products such as thermal insulations applicable to hot-humid
climate in Thailand. The mix proportions of fiber cement products containing cellulose
fibers between 0-15% by cement weight were studied in accordance with ASTM
standards, and also focused on the parameters related to the thermal properties, heat
transfer through residential buildings and energy consumption for air-conditioning using
computer simulation modeling the buildings with the roof sheets installed.

The results indicated that the increased replacement percentages of both
fibers in cement roof sheet mixtures yielded the decreased physical properties such as
density, volumes of open pores, apparent porosity, water absorption, moisture content,
shrinkage due to moisture, water leakage, and mechanical properties such as
compressive strength and flexural strength. On the other hand, thermal properties such
as thermal conductivity and thermal resistance were better than the control specimens.
This is due to the increased the amount of fibers in cement pastes resulting in the
enhanced heat insulation performance.

Utilization of cellulose fibers with 5-10 mm. length at the replacement level of 5%
by cement weight in the mixture can increase the performance of fiber cement products.
The compressive strengths of coconut coir fiber and oil palm residue cement products
are 183.40 kg/sg.cm. and 178.41 kg/sg.cm. respectively, and the flexural strength of
both fiber cement products are higher than 4 MPa, which is acceptable to ASTM
standard. The thermal resistance (R) of coconut coir fiber cement product and oil palm
residue cement product are 0.06 sg.m. K/watts, which are higher than that of the typical

concrete roof tiles. Furthermore, from the eQUEST computer simulation of residential
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buildings in Bangkok metropolitan areas with installation of the fiber cement roof sheets
studied, it was found that heat transfer and energy consumption for air conditioning can
be reduced in the typical detached houses and semi-detached houses (townhouses),
when used with installation of thermal insulation products installed in ceiling and under
roof tiles. These products are not only applicable to low and middle income houses, but

also an alternative building material with less environmental impacts.



