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Investigating the effect of Marangoni phenomenon on single drop condensation on
Wenzel and Cassie structures
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Abstract
The change of the vapor to liquid phase, which is widely used in industry, is called condensation. Dropwise
condensation(DWC) occurs on the hydrophobic and the super hydrophobic surfaces. Research has shown
that the creation of micro-nanostructured structures on surfaces is one of the ways . The difference in
temperature between the vapor and the liquid can lead to temperature gradient, which causes the convection
Marangoni convection. This paper simulates a single drop on surfaces with Cassie and Wenzel structures in
four different modes and a smooth surface, and the heat transfer rate for a single drop condensed on these
surfaces is calculated in two modes with and without marangoni.The results show that the rate of heat
transfer passing through the static drop in the case of the presence of marangoni is higher than the non-
Maragoni mode. The rate of heat transfer from the droplet in the without-Marangoni state on the surface with
the roughness of the cassie from the smooth surface is 350% ,And the smooth surface is 128% higher than
the surface with the roughness of the the Wenzel. In the case of Marangoni, the mode of change of heat

transfer rate from these surfaces is affected by the contact angle of the drop on the surface.

Keywords: Dropwise Condensation; Heat Transfer; Computational Fluid Dynamic; Wenzel Structure; Cassie
Structure; Contact Angle.
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