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1- Dimensional Transient Radiative Heat Transfer Using Finite Volume
Method with 2-Order Upwind Scheme and QUICK Scheme

Doyoung Byun, Gun Ho Lee and Man Young Kim
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Abstract

Transient radiative heat transfer is analyzed in a one-dimensional slab using finite volume method (FVM).
In this study, the step, 2™ order upwind, and QUICK schemes are used for incident diffuse radiation and
collimated beam, respectively. The results for diffuse radiation show that all schemes applied in this study
give good agreements with available published results. In case of collimated beam, however, the results show
deviations from the analytical solutions. To successfully describe the propagations of collimated beam, shock
capturing schemes such as TVD scheme are need to be developed.
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Fig. 1 (a) One-dimensional control volume (b) Schematic
of solid angle and scattering angle
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Fig. 2 Incident radiation and radiative heat flux in
homogeneous medium with diffusely emitting
boundary: (a) incident radiation distribution, (b)
radiative heat flux distribution
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Table 1 CPU time for convergence for a variety of

scheme
Diffuse Collimated Beam
(CPUs) (CPUs)
First-Order
Upwind Scheme 143.4 1240
Second-Order
Upwind Scheme 5103.5 3582.8
Quick Scheme 327.2 203.6
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