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Abstract
Icing has long been recognized as a serious hazard for safety and for functioning of systems in diverse
areas such as transportation, power and communication systems, infrastructures, and even domestic
or commercial appliances. The control of water behavior at the interface through the tailoring of surface wetting properties represents a great scientific and technological challenge and opportunity,
which can be used as a strategy to control and mitigate ice formation on surfaces. During the lecture,
Dr. Antonini will present his research activities focused on understanding the interaction mechanism
between liquid and solid surfaces in freezing conditions. Focus will be given to the effects of surface
wetting and topography on ice nucleation, to the wetting behavior of superhydrophobic surfaces in
icing conditions, and to ice adhesion, highlighting the role of environmental conditions where relevant.
A brief discussion of practical issues, challenges, and innovations in using non-wetting coatings will also
presented.
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Abstract
Pool boiling is a complex transport process involving dynamic deformations of multiple interfaces between solids, liquids and vapors. Here, a roadmap to enhance pool boiling is formulated on the general
hypothesis that an optimal heater for phase change heat transfer should match the features of phase
change heat transfer in the same way as a key matches a lock. Indeed, boiling has better efficiency and
performance when both the liquid and vapor phases are in contact with the solid surface transferring
heat. This situation is promoted by surfaces with spatial biphilicity, which juxtapose hydrophilic and
hydrophobic regions. These surfaces have demonstrated significant enhancements of critical heat flux
and efficiency in phase change heat transfer. We then investigate temporal biphilicity, with functional
surfaces that vary their wettability between hydrophilic and hydrophobic upon sequential application
of stimuli. These surfaces have enhanced hydrophobicity at low heat fluxes, to promote nucleation,
and enhanced hydrophilicity at high heat flux, to promote wicking and prevent critical heat flux.
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Abstract
In the early 1800s, Thomas Young and Pierre-Simon Laplace conducted the first investigations on the
wetting of droplets. They investigated the wetting issues, the role of the contact angle and the liquid/solid coupling nature driving the droplet problems. While a sessile droplet is a simple geometry, it
is also a complex system to solve for real life situations (metallic inks for inkjet printing, spreading of
pesticides on leaves, drops of whole blood or blood serum spreading and drying for medical applications). By taking into account its wetting and then its evaporation, this simple case becomes a very
complex problem that is researched by several teams worldwide. The complexity is mainly due to the
physics involved, the full coupling with the substrate on which the drop sits (the Latin root of the word
sessile means "on which one can sit"), the atmosphere and the fluid nature (pure fluid, bi- or multiphases or even containing colloids). In the keynote, I will present the different research topics dealing
with droplets that have been studied and which are right now studied in different teams worldwide. I
will focus the main part of my keynote on complex fluids such as blood and nanofluids.
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Abstract
Condensation occurs in many engineering applications. A solution to enhance the condensation heat
transfer is to promote and maintain dropwise condensation instead of the usual filmwise condensation. This needs surfaces that repel water. Theoretically, to increase the performance of the condensation, the number of the nucleation sites and the mobility of the droplets should be increased, thus,
surfaces with low surface energy and high roughness should be required. But the mechanism is highly
affected by the fluid. The talk will be focused on the effect of wettability during condensation of steam
over metallic surfaces.
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Abstract
The local distribution of heat flux underneath a droplet evaporating on a heated surface is of great
interest to understand the ruling physical phenomena. To investigate the topic, a water droplet was
evaporated on heated thin laminas of different wettability, at different values of gravity acceleration
and applied electric field. The electric field was intended both as a force replacing gravity and a mean
to enhance evaporation. The temperature distribution underneath the droplet was detected with an
infrared camera, and the local value of heat flux was evaluated with a dedicated software. The results
showed that in all the investigated configurations the heat flux distribution has a peak in correspondence of the three-phase contact line, regardless of wettability, gravity level and applied electric force.
The amplitude of the peak is influenced to a different extent by the applied field forces. Results from
literature show that such a behavior is common also for growing bubbles. The physical mechanisms
underlying this feature are still subject of debate among the scientific community, and will be discussed
during the presentation.
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Abstract
I will discuss the theory of increase of the macroscopically observed contact angle in the presence of
evaporation. Two limiting cases of evaporation will be considered. The first case is the fast evaporation
into the pure vapor controlled by the liquid heat conduction (like bubble growth in boiling). The second
case is the slow evaporation into the atmosphere of neutral gases. It is limited by vapor diffusion (like
drop drying in the open air). The impact of wetting properties is analyzed. Implications of the evaporation-induced contact angle increase for the contact line motion are discussed. Experimental results
on the capillary dewetting caused by evaporation are also described.
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Abstract
Understanding the behaviour of liquid-gas interfaces at the micro and nano scale is key to a myriad of
phenomena, ranging from the formation of clouds through to the performance of next-generation
evaporative cooling devices. Accurate experimental observation of these phenomena is complex due
to the small spatio-temporal scales or interest and, consequently, mathematical modelling and computational simulation become key tools with which to probe such flows. In such flows, the characteristic scales of interest can become comparable to the mean free path in the gas, so that the NavierStokes-Fourier (NSF) paradigm no longer provides an accurate description of the physics in the gas,
whilst it remains valid in the liquid.
In this talk I will consider modelling approaches that can be deployed on such flows, focussing on the
interaction of liquid drops with solid surfaces and phase change driven phenomena. It will be shown
that NSF is inadequate for the gas flow and that kinetic effects via the Boltzmann equation must be
deployed. It will be shown that when thin gas films dictate the dynamics of drops this can be relatively
easily achieved within a lubrication framework whereas for generic geometries moment methods can
be utilised to develop an efficient computational framework.
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Abstract
A gas-liquid interface involves complex physics along with unknown phenomena related to thermodynamics, electromagnetics, hydrodynamics, and heat and mass transfer. Each phenomenon has various
characteristic temporal and spatial scales, which makes detailed understanding of the interfacial phenomena very complex. Therefore, modeling the gas-liquid interface is a key issue for numerical research on multiphase flow. In this lecture, we show a new gas-liquid interfacial model based on thermodynamics via a mathematical approach, assuming that the interface has a finite thickness like a thin
fluid membrane. In particular, free energy, including an electrostatic potential due to the contamination at the interface, is derived based on a lattice gas model. Free energy is incorporated into the conventional Navier-Stokes equation as new terms using Chapman-Enskog expansion based on the multiscale concept. Using the Navier-Stokes equation with the free energy terms, we derived a new
governing equation of fluid motion that characterizes mesoscopic scale phenomena. The developed
equation is expanded to the macroscopic interfacial equation where the interface has no thickness
(mathematical surface). Then, we try to consider possibility of the expansion of the macroscopic interfacial equation to wettability problem.
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