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Calculation of Surface Radiation Entropy Generation by,Developing the Net Radiation Method
in an Inclined Enclesure with,Natural Convection

\

Abstract

In this article, by develgpingithe net radiation method, the entropy generation of surface radiation in an
inclined enclosure with natural convection‘has been'investigated. The governing equations are solved by
the stream-vorticity function with the finite difference method and the surface radiation equations are solved
with the net spectral radiation method. Surface radiation entropy generation includes radiation entropy in
the field and in“the matter. I thi§ method, by solving the equations of net radiation in a spectral form, the
intensity of the incoming and outgoing radiation from the surfaces is obtained, then the radiation entropy
in the matter and the intens}ty of the spectral radiation entropy are calculated, and finally, the radiation
entropy in the fieldhis caleulated using the intensity of the spectral radiation entropy. In order to accurately
calculate the entropy generation of surface radiation, the developed net radiation method has been validated
with the secand law ef thermodynamics. The effect of Rayleigh number, emissivity and enclosure angle on
entropy generatien is investigated. The results show that the surface radiation entropy generation decreases
with the increase of the enclosure angle. The lowest entropy generation occurs at an angle of 90 degrees,

when the hot wall is the lower wall of the enclosure. Also, 85% of the total entropy generation is due to
surface radiation. S that the entropy generation due to the effect of surface radiation increases by 520%

compared to the case where surface radiation is ignored.

Keywords: surface radiation entropy; developed net radiation method; An inclined enclosure
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