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Abstract

One of the important industries for a tropical country is an
ice-making industry. In particular, the tubular ice is a form of ice
for consuming, which is available in many places. The objective
of this research is to apply a numerical method to predict the ice
thickness, energy consumption, and specific energy consumption
when the tube surface is enhanced by attached external fins,
mainly focusing on the effect of the fin pitch. The system is
assumed one dimensional in the radial direction and unsteady.
The governing equations are composed of the wall and the ice
regions. The boundary condition at the wall surface is a
convective type whereas the boundary condition at interface is
the isothermal solidification. The governing system is
transformed into a dimensionless form, which is numerically
solved by the finite difference method. The ice thickness in case
of a bare tube from the numerical prediction is compared with the
data from field measurement. There is a qualitative agreement
between the ice thicknesses obtained by these two methods.
According to the numerical prediction, it can be seen that the ice
thickness in case of a finned tube is thicker than that in the case
of a bare tube, resulting the reduction of the production cycle by
approximately 10 percent. On the other hand, the total energy
consumption per production cycle and the specific energy
consumption per production cycle of the bare-tube and finned-
tube cases are almost identical. This indicates the similar energy

efficiency for the ice-making process of both cases.
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