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ABSTRACT

In industrial applications, spray cooling (Figure 0.1) is commonly used to cool
high-temperature surfaces through the latent heat change of droplets. To improve the
efficiency of high-temperature spray cooling, this study, building on previous literature
and joint research with Hsu (2023), investigates the collision dynamics of droplets on
micro-nano structured surfaces (ARG). The study experimentally infers the effects of
the vapor layer and bubble thrust on high-temperature surfaces. Furthermore, it derives
a force model from single droplet collision experiments, comparing it with theoretical
models. Finally, single-droplet cooling experiments are conducted, followed by an

extrapolation to continuous droplet cooling experiments.

The study finds that the dynamic characteristics on ARG surfaces outperform
those reported in the literature. By comprehensively analyzing the forces acting on
droplets, a deeper understanding of the relationship between droplet motion and cooling
efficiency is achieved. The cooling efficiency of the ARG surface was also
experimentally validated as superior to the control group. The research explores
methods for continuous droplet cooling experiments, aligning more closely with
practical industrial spray cooling applications. Through this study, ARG surfaces are
shown to be viable for practical industrial applications in high-temperature spray
cooling.

Figure 0.1 Spray Cooling (Image source: Reference[1])
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