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Identification of Radiative Properties of Nanoporous Thermal Insulation

Based on Transmittance and Reflectance Measurements
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(Beijing Institute of Mechanical Equipment, Beijing, 100854, China)

Abstract: An inverse method for retrieving absorption and scattering coefficients of nanoporous thermal
insulation is proposed on the basis of a modified two flux method for solving radiative transfer, a genetic
algorithm based global identification method, and normal-hemispherical reflectance and transmittance
measurements. First, the inverse method is numerically validated by using radiative properties of two types of
glass reported in the literature. Then, the normal-hemispherical reflectance and transmittance of nanoporous
thermal insulation are measured, and the absorption and scattering coefficients of the material at wavelength
between 0.4 pm and 7.0 pm are retrieved. The results show that (1) the proposed inverse method is able to
retrieve accurately the absorption and scattering coefficients of nanoporous thermal insulation; (2) for
wavelength of 0.4—7.0 pm, the retrieved absorption coefficient is ranging from 70 m™~' to 3 900 m~', while
the scattering coefficient is between 180 m™" and 3 000 m™', the values vary in a wide range for different
wavelengths, and a strong spectral selectivity can be observed; and (3) for wavelength below 2.5 pm, the
fraction of scattering is larger than those for absorption, while absorption dominates for wavelength larger
than 2.5 pm, the material featuring strong absorption and weak scattering.
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Fig.1 Normal-hemispherical reflectance, transmittance,

and calculated absorptivity of nanoporous thermal

insulation
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Fig.2 Schematic of radiative transfer in nanoporous thermal

insulation slab
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Fig.3 Block diagram of the inverse method
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the literature™”
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ing coefficient, and scattering albedo of nanopo-

rous thermal insulation
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