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Study of Factors Affecting Thermal Conductivity of Vacuum

Insulation Panel with Calcium Silicate Core
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Abstract

This paper studied vacuum insulation panel (VIP) with its core made from calcium silicate. The
core was coated with a layer of fumed silica suspended in polyurethane. By varying the concentration of
fumed silica at 0, 2.5 and 5% by wt., the resulting céating thicknesses were 175, 200 and 300 pm,
respectively. Vacuum bag made from polyethylene reinforced with nylon 6 was used to maintain internal
pressure of the panel at 1000 mbar, 100 mbar, 10 mbar and at vacuum conditions. Subsequently, thermal
conductivity of the insulation panel was measured using Metal Surface Guarded Hot Plate - ASTM C177.
The values of thermal conductivity coefficient obtained from the above equipment contained 5% errors
as compared to reference values. Studied parameters included effects of temperature, internal pressure of
insulation panel and concentration of fumed silica in polyurethane. The experimental results were in good
agreement with the values calculated from one-dimensional heat conduction of Fourier.
Keywords : vacuum insulation panel (VIP), thermal conduction coefficient; calcium silicate;

Metal Surface Guarded Hot Plate
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