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Extended Abstract
The shape of liquid droplets on chemically structured surfaces is determined by the interplay of the interfacial free
energies of the droplet and the wettability pattern on the surface for micro droplets. This interplay can give rise to
morphological transitions upon changing the volume of the droplet or the wettability contrast and thus the contact angle of
the substrate [1, 2]. Morphological transitions of single droplets have been theoretically and experimentally studied for a
variety of wettability patterns. Morphological transitions take place if the droplet volume becomes comparable or bigger
than a reference volume defined by the surface domain. The dynamic behaviour of a liquid droplet on a solid
heterogeneous surface is extremely rich and plays an important role in academic and industrial communities, such as
coating, printing, or microfluidics. Though significant progress has been made in this area, many unanswered questions
remain. A large number of experimental, theoretical, and numerical studies have been performed by many scientists.
Kusumaatmaja et al. [1-5] found that the initial drop conditions have a deep inﬂuence on the ﬁnal shape of the droplet
when the droplet typically wets to three strips, and they proposed a way that using chemically patterned surfaces to
manipulate the behaviour of micron-scale drops. Chang et al. [6] studied the spreading behaviour of small droplets on up to
three hydrophobic and hydrophilic strips, they found the phenomena that the spreading behaviour depends on the width of
the hydrophobic strip, the initial location, and gravity. The study of spreading dynamics of droplets on patterned surfaces is
very attractive, however considering the large cost and difficulties of the experimental work on micro and mesoscopic
scale, numerical modelling can be very useful for studying liquid drops on solid surfaces of complex structure and
chemistry. The lattice Boltzmann method (LBM) has a strength which is the ability to simulate multi-component
multiphase fluids [7]. For simulating multiphase fluid flows, Shan & Chen [8] have initiated a pseudo-potential model
which is a very popular multiphase LBM model and is better defined in terms of interparticle potential and the liquid-solid
interactions.
In this paper, droplet dynamics on wettability patterned surfaces is investigated. Critical stages of droplets on
hydrophilic dot of hydrophobic surfaces were studied experimentally and numerically. The critical droplet size and critical
contact angle were measured and compared with numerical analysis. To study droplet dynamics and sliding on wettability
patterned surfaces, a three-dimensional model has been developed by using Shan-Chen type multiphase lattice Boltzmann
method (LBM). On the solid heterogeneous wall, a hydrophobic strip is positioned in the centre of the lattice, followed by
a hydrophilic strip on both sides of this strip. We investigate the effects of different initial conditions on the spreading
behaviour and final shape of the droplet. These factors including: the initial location of the droplet, the relative widths of
the strips, and the radius of the droplet. A dimensionless linear relationship between these initial conditions and droplet
spreading behaviour has been proposed and it is able to predict droplet behaviour as a function of surface structure and
droplet properties using numerical modelling. We also systematically study the evaporation of multicomponent

droplet on heated wettability patterned surface comparing to homogenous surface. The results of evaporation
duration show that wettability patterned surface can enhance evaporation by elongating contact line.
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