
Accepted Manuscript

Condensation on solid surfaces with amphiphilic micro-nanostructures by Lat-
tice Boltzmann simulation

Biao Huang, Xiwen Zhang, Zhaohui Yao

PII: S0301-0104(18)30351-3
DOI: https://doi.org/10.1016/j.chemphys.2018.08.014
Reference: CHEMPH 10130

To appear in: Chemical Physics

Received Date: 12 April 2018
Revised Date: 4 August 2018
Accepted Date: 8 August 2018

Please cite this article as: B. Huang, X. Zhang, Z. Yao, Condensation on solid surfaces with amphiphilic micro-
nanostructures by Lattice Boltzmann simulation, Chemical Physics (2018), doi: https://doi.org/10.1016/j.chemphys.
2018.08.014

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.chemphys.2018.08.014
https://doi.org/10.1016/j.chemphys.2018.08.014
https://doi.org/10.1016/j.chemphys.2018.08.014


  

1

Condensation on solid surfaces with amphiphilic micro-nanostructures by Lattice 

Boltzmann simulation

Biao Huang1, Xiwen Zhang1, Zhaohui Yao2*

1Department of Engineering Mechanics, Tsinghua University, Beijing, 100084, P. R. China

2School of Engineering Science, University of Chinese Academy of Sciences, Beijing, 101408, P. R. China

*Corresponding author: yaozh@ucas.edu.cn

Abstract

The chemical properties and topography of solid surfaces exert a large effect on droplet condensation 

efficiency. Some scholars have devised a kind of amphiphilic microstructure with hydrophobic top 

and hydrophilic bottom, and their experiment results show that surfaces with this kind of amphiphilic 

microstructure can effectively reduce the size of condensed droplets and enhance condensation. In this 

paper, the Lattice Boltzmann method (LBM) is utilized to investigate this experiment numerically, 

and a corresponding conclusion is obtained. Further, nanostructures are added to this amphiphilic 

microstructure, and two kinds of amphiphilic micro-nanostructured surfaces were designed. The 

results by numerical studies demonstrate that the wettability of nanostructures on the top of 

amphiphilic micro-nanostructures are critical to condensation efficiency. Amphiphilic micro-

nanostructured surfaces with hydrophilic nanostructures (amphiphilic micro-nanostructure I) possess 

better condensation efficiency than amphiphilic micro-structured surfaces and amphiphilic micro-

nanostructured surfaces with hydrophobic nanostructures (amphiphilic micro-nanostructure II), which 

can significantly enhance droplet condensation. The findings of this paper provide guidance for the 

optimal design of surface structures to promote condensation.
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