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Radiative Heat Transfer in Radiatively Participating Finite Cylindrical Media
—Exact and P-N Solutions—
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Abstract

An analysis of radiative heat transfer has been conducted on axisymmetric finite cylindrical
media. It is assumed that the temperature in the media is uniformly distributed and the boundaries
are diffusely emitting and reflecting at a constant temperature. The scattering phase function is
represented by the delta-Eddington approximation to account for highly forward scattering by
particulates just as in ‘the combustion system. Exact numerical solutions are obtained by Gaussian
quadrature method and compared with P-1 and P-3 approximation solutions to verify their
engineering application limit. The effects of optical thickness, scattering albedo, wall emissivity
and aspect ratio are investigated. The results show that P-3 approximation is found to be in good
agreement with the exact solution.
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