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Abstract

In this work a theoretical investigation of the performance and the
characteristics of the finned-tube under dry and wet conditions is developed for
different fin geometries. An analytical solution is developed for the case of the
tube with external annular fins under dry and wet conditions, also a solution
for the case of tube with rectangular fins is developed for the same conditions.
For wet conditions it is assumed that the relationship between the humidity
ratio and surface temperature of tube and fin is linear and it is solved
analytically, while the numerical solution is used where this relationship is
non-linear. The numerical solution utilizes finite difference method which
using the Fortran Power Station program. The temperature distribution and the
thermal resistance ratio are estimated for all cases above. From the obtained
results it is found that the factors affecting on the temperature distribution of
the fin and tube are the half fin thickness, ratio of fin pitch to fin thickness,
inside Biot number, outside Biot number and relative humidity. The effect of
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the half fin thickness and fin pitch to the fin thickness ratio on the thermal
resistance ratio is demonstrated in this study.

The present two dimensional models are compared with the available
one dimensional models of Kazeminejad 1995 [6] and Salah El-Din 1998 [8].

The comparison shows an observable differences, but relatively good
agreement is obtained.
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