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The study of effective thermal conductivity of insulating material
contained water ‘

Yuta Tocasur* and Akira Sasaxi
(200411529 =1)

In this experiment, the effective thermal conductivities of insulating material wetted with
water were measured and the effects of vapor diffusion were investigated. As experimental
sample, glass wool was used. The values of the bulk density o of the glass wool filled into the
acrylic vessel were 25.2kg/m® and 73.5kg/m®, and the porosities were 0.988 and 0.966,
respectively.. The temperature range of the sample was from 10°C to 60°C, and the percentage
of water saturation was in the range from 0 to 100%. We estimate the effective thermal
conductivity of insulating material wetted with water by the heat transfer model. The
effective thermal conductivity A. increases with the increasing water content ratio, and the
increasing rate of A.changes at around 20% (p =25.2kg/m®) and 30% (p =73.5kg/m®). We
predict the thermal critical water content ratio by the heat transfer model and the
predicted values agreed with the experimental data. Although the estimated values of A. at
0 =25.2kg/m® agree approximately with the experimental data, the estimated values of 2. at

0 =73.5kg/m?® are more than the experimental data.
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