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A Study on the Heat Transfer Improvement of
Integral - Fin Tubes by External Fin Effect
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This work studies for boiling and condensation heat transfer performance of trapezoidal-
ly shaped integral-fin tubes having fin densities from 748fpm to 1654fpm. For comparis-
on. tests are made using a plain tube having the same inside and outside diameter as
that of the root of fins of finned tubes. Hahne's theoretical model and Webb’s theoretical
model are used to predict the R-11 boiling heat transfer coefficient and condensing heat
transfer coefficient respectively for plain tube and all integral-fin tubes.

Experiments are carried out using R-11 as working fluid. This work is limited to film-
wise condensation and pool boiling on the outside surface of plain tube and 4 low integral-
fin tubes. In case of condensation. the refrigerant condenses at saturation state of 32T
on the outside tube surface cooled by coolant and in case of boiling. the refrigerant eva-
porates at saturation state of lbar on the outside tube surface. The amount of non-con-
densable gases in the test loop is reduced to a negligible value by repeated purging.

The actual boiling and condensing processes occur on the outside tube surfaces. Hence,
the nature of this surface geometry affects the heat transfer performances of condenser
and evaporator in refrigerating system. The condensation heat transfer coefficient of in-
tegral-fin tube is enhanced by both extended tube surface area and surface tension.

The ratio of the condensation heat transfer coefficients of finned to plain tubes is great-
er than that of surface area of finned to plain tubes. while ratio of the boiling heat transf-
er coefficient of finned to plain tubes shows reverse result. As a result. low integral-fin
tube can be used in condenser more effectively than used in evaporator.
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Table 1. Geometric Specifications of Integral - Fin tubes

Tube Tube Specification Fin Density Fin Specification Area ratio
No. D, D, P, t ¢ (A/A),
mm mm fpm mm mm deg mm

1 18.9 155 748 1.34 1.3 10 2.63

2 18.9 15.5 1024 0.98 1.3 10 3.33

3 18.8 15.5 1299 0.77 1.3 5 3.80

4 18.8 15.5 1654 0.46 1.2 3 4.60

5 19.0 16.5
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