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ABSTRACT

The present study proposes the finite circular fin method based on the
equivalent dry bulb temperature for analyzing the heat and mass transfer characteristics
of fin-and-tube heat exchangers under fully and partially wet surface conditions.
The analysis is done by dividing the fin-and-tube heat exchanger into many tiny
segments. The tiny segments are distinguished into 3 cases; fully wet, fully dry and
partially wet surface conditions. Moreover, the fin efficiencies for partially wet surface
conditions are also investigated and presented. For each fin profile, there are two
methods to derive the partially wet fin efficiency that depend on a set of boundary
conditions. The results indicate that the fin with larger cross-section has a higher
conduction heat transfer rate and more fin efficiency. Moreover, the partially wet fin
efficiencies decrease with an increase in relative humidity. The equation for predicting
the partially wet fin efficiency from fully wet and fully dry fin efficiencies is also
presented. For the experimental results of heat exchanger, it is found that the heat
transfer characteristics obtained from the equivalent dry bulb temperature method are
lower than those obtained from the enthalpy potential method. This is the effect of the
slop of enthalpy to temperature in the enthalpy potential method. However, for the mass
transfer characteristics, these are more nearly. For the effect of relative humidity, the
heat and mass transfer characteristics are insensitive to the inlet relative humidity but
the effect of relative humidity on mass transfer characteristic become more pronounced

when the partially wet surface condition takes place. The heat transfer characteristic is



independent of the fin spacing. Effect of fin spacing on mass transfer characteristic is
small when fin spacing is larger than 2.5 mm. However, at smaller fin spacing, the mass
transfer characteristic slightly decreases when the relative humidity increases. For fin-

and-tube heat exchangers, the correlation can describe 86% of j, and j,, within £20%.
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