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Abstract IInsulation material is generally used for preventing heat loss from heat transport fluids, and water absorption
severely reduces the insulation property. The purpose of this study is to evaluate the amount of water absorption supplied
by the pouring method and spraying method, to investigate the effects of water absorption on the thermal conductivity
of an insulation material, and modeling the relation between water absorption and thermal conductivity. E-glass, a kind

of glass fiber, and HYPERLITE, mainly composed of pearlite, are selected, to compare hygroscopic and insulation properties.

E-glass is found to have much higher water absorptivity, compared to HYPERLITE. The thermal conductivity of the

water-absorbed E-glass is increased by more than 150%, compared to that of no absorption, while variation of the thermal
conductivity of HYPERLITE with water absorption is insignificant. A three-stage model of water absorption for thermal
conductivity is developed, and the modeling results are found to be in good agreement with the experimental data.
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Fig. 1 Schematic of experimental apparatus.
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Table 1 Properties of insulation materials

Material

E-glass HYPERLITE
Property
Density
180~22 120~1
(kg/m?) 80 0 0~130
Heat capacity
795 837
(J/kgK)
Thermal conductivity
5 0.039 0.038
(W/mK, at 20C)
SiO2 55.2 74.2
Al203 14.8 12.8
B203 7.3 -
Compos- MgO 33 0.07
ition CaO 18.7 0.82
(%) Na20 0.3 3.81
K20 0.2 4.61
Fe203 0.3 0.66
Fa 0.3 -
Maximum usable 650 650

temperature( C)
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Fig. 2 Photo of specimens after water pouring.
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Fig. 5 Variation of thermal conductivity with water
absorption for pouring method.
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