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A Study on Thermal Conduction in Oyster Shell Incorporating Gypsum Objects
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Abstract : We investigated one-dimensional thermal conduction for gypsum objects incorporating oyster shell powder. We
presumed that according to the portion of oyster shell in the hybrid structure conductive characteristics of that would also change
as some physicochemical properties such as volatile organic compound (VOC) adsorption were found to be changed cons-
iderably. Based on Fourier's 2nd law of heat conduction an analytical analysis in a flat slab (one axis perpendicular to an infinite
plane) was performed. We found that composition of oyster shell and conduction-related coefficients and parameters could
greatly influence on the thermal profile of that conduction, and some model experiments also served for it in the affirmative.
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Figure 1. Oyster shell structure photographed by SEM (x1,000).

Figure 2. Test objects used in the experiments.
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Figure 3. Boundary constraints for heat analysis of a test object.

Figure 4. Experimental setup for heat analysis.
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Figure 5. Temperature change with time for a test brick with gyp-
sum only.
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Figure 6. Temperature change with time for a test brick with 10% of
oyster shell powder.
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Figure 7. Temperature change with time for a test brick with 30% of
oyster shell powder.
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Figure 8. Temperature change with time for a test brick with 50% of
oyster shell powder.

Table 1. Values of thermal conductivities (k's) calculated from ste-
ady-state temperature gradients

Test Gypsum | 10% oyster | 30% oyster | 50% oyster
object only shell shell shell
k
(W/mK) 0.130 0.119 0.129 0.129




Table 2. Thermal conductivities for several substances

Thermal conductivity (W/m*K) at 25 C

Air 0.024
Glass 0.960
Gypsum (arch. material) 0.170
Foam 0.030
Styrofoam 0.033
Urethane foam 0.021
Insulation materials 0.035-0.160
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Figure 9. Comparison between theoretical simulations for heat con-
duction and the corresponding experiments in a infinite
thin slab. The lines represent the calculated data (the upper
to the lower curves in order of being away from the heat
source). The symbols also stand for the experimented re-
sults in the same order as the solid lines.
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