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Extended Abstract

Many efforts can be found in the literature focusing on the investigation of condensation on the outside of horizontal
finned tubes. Comprehensive overview can be found in the book of Rifert and Smirnov [1]. Three classes of prediction
models exist based on various approaches: semi-empirical, numerical and surface segmentation. A third class is very
adaptive to any fin shape that makes it very attractive. The modelling is based on the subdividing of the condensation
surface into areas depending on the acting force: surface-tension pressure gradient vs gravity. Adamek and Webb [2] have
fully formulated this method. It was successfully applied by other authors [3, 4] However, the calculation results are very
sensitive to the segmentation algorithm. Such variety of different modeling ways and various calculation algorithms are the
result of the lack of any reliable information about condensate flow on the fin.

Recently, Glushchuk et al. [5] presented the experimental investigation of vapour condensation on single cylindrical
fin under various gravity conditions: 1go, 1.8g, and 0.05g,. A thickness of the condensate film was measured with micron
accuracy. Curvature analysis of the condensate free surface revealed seven areas, each one being characterized by the main
force acting on the liquid motion: gravitational vs surface-tension pressure gradient.

The goal of the present work is quantitative comparison of the segmentation method of the modelling and the
experimental data reported in [5]. The model of vapour condensation on the cylindrical fin is developed basing on the
approaches described in [4] and [2]. It provides the same number of the segments as in the experiments. Analysis of the
calculation results reveals that the model shows smaller regions having strong effect of surface-tension pressure gradient.
The most intensive vapour condensation takes place in these regions and the underrating of their sizes can affect negatively
on the heat transfer prediction. As a result, the simulation gives under-predicted value of the overall heat transfer
coefficient in comparison with measured one.
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