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A Numerical Analysis of Charateristics of Combinded Heat Transfer in Laminar

Layer along Cylinderical Periphery by P - N Method
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Abstract

Heat transfer for absorbing and emitting media in laminar layer along the cylinders has
been analyzed. Governing equation are transformed to local nonsimilarity equations by the
dimensional analysis. The effects of the Stark number, Prandtl number, Optical radius and
wall emissivity are mainly investgated. For the formal solution a numerical integration is per-
formed and the results are compared with those obtained by P - 1land P -3 approximation.
The results show that boundary layers consist of conduction - convection - radiation layer near
the wall and convection - radiation layer far from the wall, As the Stark number or wall emis-
sivity increases the local radiative heat flux is increased. The Pradt! number or curvature
variations do not affect the radiative heat flux from the wall, but The Prandtl number or wall
emissivity variations affect the conduction heat flux. Consequently the total heat flux from the

wall are affected by the Prandtl number or wall emissivity variation.
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