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Apparent Directional Emittance of Random
Rough Surface of Nonmetals

by Kimio KaNnavyama

It is a well known fact that apparent directional emittances of the nonmetallic flat
surfaces agree with the calculation results from Fresnel’s formula, but the emissive
property of the nonmetallic random rough surface is not clearly given.

In this paper the apparent directional emittances of such surfaces were computed
using the same method as the calculation of the emittance on the metallic rough surface,
and the apparent directional emittances on the rough surfaces, coated with asbestos
tailing mixed paints, were measured.

As a result the absolute values and the tendency of the measurements did well
agree with the calculations.
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Fig. 1. Apparent directional emittances of non-metallic random rough
surfaces with various circular grooves (calculated values).
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Fig. 2. Temperature dependence of the apparent normal
emittances of the with paint coated specimens.
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Table 1. Surface roughness and film thickness of the
with paint coated specimens.
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Fig. 3. Apparent directional emittances of the paint
coated smooth surfaces as well as rough
surfaces (measured values).
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Fig. 4. An example of the surface roughness curves the specimens.
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Fig. 5. Analytical results of the surface roughness curves
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