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ABSTRACT: We present a numerical study devised to investigate the influence of microstructural parameters on the performance of granular and fibrous superhydrophobic surfaces. Our study is focused on predicting the performance of such surfaces under pressure. We generate 3-D virtual geometries comprised either of spherical particles or horizontal fibers. These virtual geometries are then used as the computational domain for performing Full Morphology (FM) numerical simulations to establish a relationship between the critical pressure of a surface (the pressure beyond which the surface may depart from the Cassie state) and its microstructures. For surfaces with ordered microstructures, we have also derived analytical expressions for critical pressure based on the balance of forces acting on the water–air interface. Predictions of our force balance analysis are compared with those of our FM simulations, as well as correlations in the literature, and discussed in detail. Our numerical simulations are aimed at providing useful information with regards to the tolerance of superhydrophobic surfaces against elevated pressures, and helping with the design and optimization of such surfaces for different applications.
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