Accepted Manuscript

Towards the Shortest Possible Contact Time: Droplet Impact on Cylindrical
Superhydrophobic Surfaces Structured with Macro-Scale Features

Mehran Abolghasemibizaki, Robert L. McMasters, Reza Mohammadi

PIIL: S0021-9797(18)30247-9

DOI: https://doi.org/10.1016/j.jcis.2018.03.005
Reference: YIJCIS 23355

To appear in: Journal of Colloid and Interface Science
Received Date: 25 January 2018

Revised Date: 1 March 2018

Accepted Date: 2 March 2018

Please cite this article as: M. Abolghasemibizaki, R.L. McMasters, R. Mohammadi, Towards the Shortest Possible

Contact Time: Droplet Impact on Cylindrical Superhydrophobic Surfaces Structured with Macro-Scale Features,
Journal of Colloid and Interface Science (2018), doi: https://doi.org/10.1016/j.jcis.2018.03.005

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jcis.2018.03.005
https://doi.org/10.1016/j.jcis.2018.03.005

Towards the Shortest Possible Contact Time: Droplet Impact on Cylindrical
Superhydrophobic Surfaces Structured with Macro-Scale Features

Mehran Abolghasemibizaki®, Robert L. McMasters® and Reza Mohammadi®”

% Department of Mechanical and Nuclear Engineering, Virginia Commonwealth University,
Richmond, VA, 23284, USA

® Department of Mechanical Engineering, Virginia Military Institute, Lexington, VA, 24450,
USA

* Corresponding Author: rmohammadi@vcu.edu; Phone: (804)827-3997; Fax: (804)827-7030.
Abstract

Hypothesis- Recently, it has been shown that the contact time of impacting water droplets on a
superhydrophobic cylindrical surface decreases when its radius becomes comparable to that of
the droplet, yet the correlation of this reduction with the impact velocity is unclear. Moreover, on
a flat surface, experiments involving the addition of a single macrotexture, along with covering
the surface with macroscopic cylindrical ridges (ribbed pattern), have been reported to shorten
the contact time. Hence, a ribbed-curved surface with an additional macrotexture may logically

lead to a very short contact time.

Experiments - Such a surface was obtained by utilizing an extruder-type 3D printer and a copper
wire was used as the additional macrotexture. The bouncing of water droplets of three different
volumes on curved and ribbed-curved samples with two different diameters was investigated for

varied impact velocities.
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