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Application of Enclosed Air Layers to Thermal Insulation

Kazuo Muramoto, Koki Kishinami, Hakaru Saito

and Ikuo Tokura

Abstract

Thermal insulation effect has been studied for an air layer enclosed by surfaces with different
temperatures by measuring the temperature field in the layer and vizualizing the flow pattern in it. The
effects of numbers and locations of partition plates inserted to divide the layer were also tested as well as
the influence of emissivities of the surfaces upon the insulation. The ratio of overall heat transffer
coefficient of the enclosed air layer to that of the glass-fiber layer was approximately 0.3 to 0.6 in the case
of inserting one partition plate in the layer, and 0.4 to 0.6 in the case of two partition plates. Especially when
the overall heat transffer coefficients through the air layer decreased by one-third in the former case
inserting one partition plate and even by half in the latter in comparison with values obtained without
partitioning.
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