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SUTINAI' YARMSRISUK : THE STUDY OF EFFICIENCY IN USING ELEPHANT GRASS AS
BUILDING THERMAL INSULATION. THESIS ADVISOR : ASST.PROF. PANTUDA PUTHIPIROJ. 174 pp.

The objectives of this research were to study the possibility of making thermal insulation
from Elephant Grass (Typha Angustifolia) and to compare the efficiency between non-ground
Elephant Grass insulation boards with other insulations available in the market. The research
consisted of (1) Producing Elephant Grass insulation board by finding the method to eliminate wax
from leaf surface without damaging air cavity inside the grass in order to increase efficiency of glue
affixing, testing glue properties, preparing raw material- and producing boards. Three different
densities were produced, 200 kg./m.3 for an insulation board,400 and 800 kg./m.3 as particle boards
for wall. (2) Study of physical, mechanical, and thermal properties. (3) Comparative study of thermal
reduction between Elephant-Grass insulations boards and other materials. (4) Estimation of
production cost.

The study was found that (1) wax from Elephant Grass was eliminated by boiling
Elephant Grass with Sodium Hydroxide solution (concentration of 20 g./1 liter of water) for 10 minutes
with air cavity inside the grass remaining intact. However it was found that Isocyanate Resins could
be used as adhesive to produce insulation board without eliminating wax for both ground and non-
ground Elephant grass. The insulation board was produced by using Isocyanate resins at the ratio of
5% by weight at pressing temperature of 150 °C. pressure of 170 kg./cm.2 at pressing time for 5
minutes. (2) Regarding property test, it was found that the-insulation board that produced from non-
ground Elephant grass with density of 200 kg./m.3 met criteria of JIS A 5905:2003 (insulation board)
more than the ground type. However, the non-ground type did not pass a criterion of swelling
thickness in water submersion. The conductivity of non-ground type was 0.048 W./(m.K), and 0.041
W./(m.K), for the ground type. (3) the non-ground type insulation thermal with density of 200 kg/m3 9
mm. thick reduced temperature similar to 10 mm. thick polyethylene foam, but, worse than using 25
mm. thick fiberglass. When using as an interior wall, it was found that the non-ground board with
density of 400 kg./m.3 reduced heat better than the 800 kg./m.3 board and also 9 mm. thick gypsum
board. (4) The non-ground insulation had the lower cost than the ground type which most cost

belongs to isocyanate adhesive.
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