OZET

Radyasyon transfer denklemi (RTT), gazlarda, yar1 Gegirgenlerde ve katilarda,
gozenekli malzemelerde ve parcacikli ortamlarda radyasyon transferinin analizinde
merkezi Bir¢ok bilimde rol oynayan ve miihendislik alaninda 6nemli olan, katilime1
ortamdaki radyasyon yayilimimin yonetici denklemidir. Farkli koordinat sistemleri
altindaki RTE, sayisal olarak daha kararli olan doniistliriilmiis RTE, kirilma ortami
icin RTE vb. de dahil olmak tizere farkli uygulamalar i¢cin uygun farkli RTE big¢imleri
vardir. Bu calismada, kiiresel ortamdaki radyasyon problemlerini ¢ozerken ayrik
koordinatlar yonteminin performansini iyilestirmek i¢in gelistirilmis bir moment
teknigi sunulmaktadir. Bu yaklasimda, ayriklastirilmis 1-D 1simim transfer
denkleminin agisal tiirev terimi, agisal momentler bazinda 1s1nim yogunlugunun
genislemesinden tiiretilir. Moment yontemiyle iliskili ayrik koordinatlar S,
yonteminin uygulanmasiyla elde edilen sonugtaki diferansiyel denklemler seti, sonlu
farklar algoritmasi ile sinir deger problemi kullanilarak sayisal olarak ¢oziiliir. Farkl
bagimsiz parametreler i¢in sonuclar sunulmustur. Moment yaklasimi kullanilarak
elde edilen sayisal sonuglar, kiyaslama yaklasik c¢oziimleri ile 1y1 bir sekilde
karsilastirilir. Ayrica, yeni teknik daha yiiksek dereceli S, hesaplamalarina kolayca
uygulanabilir.
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Abstract

Radiative transfer equation (RTE) is the governing equation of radiation
propagation in participating media, which plays a central role in the analysis of
radiative transfer in gases, semitransparent liquids and solids, porous materials and
particulate media, and is important in many scientific and engineering disciplines.
There are different forms of RTES that are suitable for different applications,
including the RTE under different coordinates systems, the transformed RTE being
numerically more stable, the RTE for refractive media, etc. In this work presented to
improve the performance of the discrete ordinates method when solving the radiation
problems in spherical media. In this approach the angular derivative term of the
discretized 1-D radiative transfer equation is derived from an expansion of the
radiative intensity on the basis of angular moments. The set of resulting differential
equations, obtained by the application of the discrete ordinates method S, method
associated to moment method, is numerically solved using the boundary value
problem with the finite difference algorithm. Results are presented for the different
independent parameters. Numerical results obtained wusing the moment
approximation compare well with the benchmark approximate solutions. Moreover,
the new technique can easily be applied to higher-order S, calculations
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