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Heat Transfer by Thermal Radiation and Laminar Forced
Convection to a Radiating Optically Thin Fluid
in the Thermal Entrance-Region of a Pipe

Nobuhiro SExi  Shoichiro Fukusako

Abstract

The heat transferred to a radiating optically thin fluid by thermal radiation and
laminar forced convection is computed for the thermal entrance region of a circular tube.
The velocity distribution at the
entrance of the tube is assumed to be parabolic as a fully developed flow. The radiation

The tube wall is black and its temperature is constant.

energy is expressed in terms of the Planck mean and the modified Planck mean coefficients
to determine the temperature profiles and the Nusselt numbers under the boundary condi-
It is shown that
the thermal radiation has a significant effect on the heat transfer in laminar flow, when

tions of constant transport properties and a constant wall temperature.

the flowing fluid absorbs and emits thermal radiation.
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