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Radiative heat transfés analyzecin fibrous mediavith heterogeneous featurin the limit of
geometrical optics. Ae absorption and scatterircoefficients and the scattering phi
function of a model medium consisting of opticdlyge homogeneous fibers (Figure are
determined based on the disc-level medium geometry and the optical propertieshet
fibers. The fibers arassumed to binfinitely long, to have constant diameter, and tc
randomly oriented and positiondnside the medium. Two combined analyt-numerical
approaches are employed: combined volumr-averaging and Monte Carlo Ktracing
technique (method 1) [1}3and a combined mean-free path avdnte Carloray-tracing
technique (method 2) [4A new analytical approa recently developed for packed bed
spheres [5]and applied herto fibrous medias also examined (method. The radiative
properties obtained by thkereemethods ar¢hen used to solve a radiative transequation in
one-dimensional slabky the collisioi-based Monte Carlo methad compute theoverall
transmittance and reflectance . For the validation purpose, these three apprcaciie
compared against the direct Monte Carlo simulatibradiative transfer within virtual fibrot
samplesof different thicknesse[7]. The effects of fiber diameter andlume fractionon the
medium adiative properties and the overall slab radiativaracteristicareinvestigated.

Figure 1: Modemedium consistiniof randomlyoriented and positioned internally isotrof
infinitely long and optically large fibe of uniform diamete
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