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Abstract: Thermal Marangoni flow has been observed inside droplets on heated surfaces, finally resulting in a
coffee stain effect. This study aims to visualize and control the thermal Marangoni flow by employing periodic
vertical vibration. The variations in the contact angle and internal volume of the droplet as it evaporates is
observed by using a combination of continuous light and a still camera. With regard to the internal velocity, the
particle image velocimetry system is applied to visualize the internal thermal Marangoni flow. In order to
estimate the internal temperature gradient and surface tension on the surface of a droplet, the theoretical model
based on the conduction and convection theory of heat transfer is applied. Thus, the internal velocity increases
with an increase in plate temperature. The flow directions of the Marangoni and gravitational flows are opposite,
and hence, it may be possible to control the coffee stain effect.
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Fig. 2 Descriptive diagram of a droplet in a fluid
medium on a wetted substrate

Fig. 1 Schematic diagram of heat conduction inside
droplet
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