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ABSTRACT

The present study proposes the numerical method named finite circular fin
method (FCFM) based on the actual dry-bulb temperature method (ADTM) for analyzing
the heat and mass transfer characteristics of fin-and-tube heat exchangers under fully
and partially wet surface conditions. The actual dry-bulb temperature method was firstly
presented in December 2014 by our research team. The results gave good agreement
with the recent methods: enthalpy potential method (EPM) or equivalent dry-bulb
temperature method (EDTM). For the mathematical model, it 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 based on the actual dry-bulb temperature method under
partially wet surface conditions are also presented. From the results, the heat and mass
transfer characteristics by the actual dry-bulb temperature method are close to those by
the enthalpy potential method and the equivalent dry-bulb temperature method.
Moreover, this research presents the correlation for evaluating the heat and mass
transfer characteristics of fin-and-tube heat exchangers under dehumidifying conditions

that are the input variable for the presented mathematical model.
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