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It is known that heat transfer enhancement can be achieved by dropwise evaporation and
condensation in heat exchanger. However, complete theoretical prediction of the wetting behavior
of the droplet on the solid surface is very difficult. Therefore, understanding the basic wetting
behavior of droplets is essential for the development of high-efficiency heat-removal systems.

In this study, experimental observation of water droplet behavior under phase change process
was performed in order to develop the prediction model of contact angle. In the experiment
polycarbonate (PC) and polytetrafluoroethylene (PTFE) were used as hydrophilic and hydrophobic
substrates, respectively. Geometrical variations under the volume reduction process were mainly
observed. Then, the time evolutions of contact area radius, height and contact angle were measured.

In the volume reduction process of droplet, three characteristic behaviors were observed
regardless of droplet size. At first, the droplet volume decreases with the constant contact area.
Then, after reaching a certain value of the contact angle, the contact area radius starts to decrease.
Finally, both the contact angle and the contact area radius decrease after reaching a certain value
of the contact area radius. These characteristic behaviors were qualitatively the same regardless
of the kinds of the solid substrates. The present study revealed that the contact angle prediction
mode| based on the free energy concept can predict the geometric variations of the present data
even if the kinds of the solid substrate was changed. The experimental observation for the
condensation process is now investigated because of the difficulty in observing a single droplet.




