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Heat Transfer by Combined Forced Convection and Radiation in Double-pipe Heat Exchanger

with Isothermal Inner Pipe
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Abstract

The analysis of double-pipe heat exchanger may yield incorrect results if only forced convection is
considered as the only mode of heat transfer. In fact, there is also heat transfer by thermal radiation. This article
presents a method of analyzing the operation of double-pipe heat exchanger in which the inner pipe is isothermal
and the outer pipe is insulated. This method incorporates both forced convection and thermal radiation. The fluid
is air that is transparent to radiation. The surfaces of the inner and outer pipes are divided into small elements
that have uniform temperatures. The system of equations of radiative exchange, along with energy balance
equations of air, is nonlinear. Solution consists of air temperature distribution and the distribution of heat flux
supplied to the inner pipe. This solution differs from the solution obtained under the assumption that there is only
forced convection. Adjustment of the overall heat transfer coefficient may yield the correct air temperature profile,
but not the correct heat flux profile.

Keywords: Heat exchanger, Thermal radiation, Nonlinear
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