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Thermal Properties for Thermal Insulation from Earth Ginger (Etlingera littoralis Gieseke)
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Abstract

The objective of this research was to study the thermal properties of insulation boards prepared
from earth ginger fibers, using rubber latex 50% by mass as a binder. Hot pressing was employed to
produce single layered plain thermal insulation boards with the size 360.0 x 360.0 x 14.90 mm. The tested
results according to the Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus ( ASTM C 177) revealed that an
insulation board with the density of 286.70-416.50 kg/m* had the thermal conductivity values ranging of
0.0737-0.0757 W/m.K, which more than insulation broad made from narrow-leaved cattail fibers and
approximately equal to auto caved aerated concrete with the same density range. According to the
tested results, it can be concluded that an insulation board made from earth ginger fibers were excellent
insulation. Insulation made from natural materials not only save energy but also reduce global warming
effect.
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Figure 1 Parts of earth ginger that used to make an insulation board; leaves (a) outer shell (b) inner core (c).
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Figure 2 Diagram showed fibers preparation and insulation board forming.
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Figure 3 Preparation of earth ginger fibers for insulation board forming (a-f).
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Figure 4 Preparation of methylene diphenyl diisocyanate (a-c).
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Figure 5 Insulation board forming by earth ginger fibers (a-e).
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Figure 6 Insulation board made of leaves; (a) outer shell, (b) and inner core, (c) of earth ginger.
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Table 1 Thermal conductivity of insulation boards made by various plant materials.

Board type Density (kg/m®) Thermal conductivity Source
(W/mK)

Earth gingerouter shell fiber 286.7 0.0757 Present study
Earth gingerinner core fiber 379.2 0.0737 Present study
Earth ginger leave fiber 416.5 0.0752 Present study
Wheat straw board 150.0-250.0 0.0481-0.0521 Zhou et al. (2010)
Cotton stalk fiber 150.0-450.0 0.0585-0.0815 Zhou et al. (2010)
Narrow-leaved cattail fiber 200.0-400.0 0.0438-0.0606 Thitiwan et al. (2012)

Durian peel and coconut coir 311.0-611.0 0.0728-0.1117 Khedari et al. (2004)
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Table 2 Thermal conductivity of insulation boards made by various materials.

Board type Density (kg./m®  Thermal conductivity Source
(W/m.K)
Earth gingerleave fiber (ASTM-C177)  286.7-416.5 0.0737-0.0757 Present study
Autoclaved aerated concrete 330.0-350.0 0.0754-0.0761 Berit et al. (2007)
Cement fiber 1,100.0-1,300.0 0.1250 Tanunchai et al. (2006)
Plywood board 528.0 0.138 Tanunchai et al. (2006)
Gypsum board 800.0 0.190 Tanunchai et al. (2006)
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