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Abstract: This study aims to understand the internal flow and the evaporation characteristics of a deionized water
droplet subjected to vertical forced vibrations. To predict and evaluate its resonance frequency, the theories of Lamb,
Strani, and Sabetta have been applied. To visualize the precise mode, shape, and internal flow inside a droplet , the
experiment utilizes a combination of a high-speed camera, macro lens, and continuous laser. As a result, a water droplet
on a hydrophobic surface has its typical shape at each mode, and complicated vortices are observed inside the droplet.
In particular, large symmetrical flow streams are generated along the vertical axis at each mode, with a large circulating
movement from the bottom to the top and then to the triple contact line along the droplet surface. In addition, a
bifurcation-shaped flow pattern is formed at modes 2 and 4, whereas a large ellipsoid-shape flow pattern forms at
modes 6 and 8. Mode 4 has the fastest internal flow speed and evaporation rate, followed by modes 8 then 6, with 2
having the slowest of these properties. Each mode has the fastest evaporation rate amongst its neighboring frequencies.
Finally, the droplet evaporation under vertical vibration would lead to more rapid evaporation, particularly for mode 4.
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Fig. 1 Experimental setup for visualization
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Fig. 2 Descriptive diagram of a droplet in a
fluid medium on a wetted substrate

n=2

Fig. 3 Shape characteristics of a droplet at modes
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Fig. 9 The images of evaporating droplet from time-dependent. (a) Mode 4, (b) Natural
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