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The evaporation of liquid droplets is a ubiquitous problem found in many engineering
applications such as spray combustion and chip cooling. Due to experimental limitations to
study such systems, numerical methods have been proposed to investigate the evaporation
mechanism. However, the numerical methods can encounter some challenges related to the
dynamics of the interfaces during phase change, in which mass transfer boundary conditions
need to be specified. These heat and mass boundary conditions at the interface remain under
scrutiny. To overcome this issue, diffuse-interface approaches based on the Navier-Stokes-
Korteweg (NSK) equations have been proposed as an alternative. The NSK equations are a
phase field model based on a constitutive law to represent the capillary stress acting in the
interface region. The model is a set of third order PDEs derived from van der Waals theory of
capillarity and uses the mass density as the parameter to distinguish the different phases so that
the fluid properties vary continuously between phases. The NSK model presents an intrinsic
thermodynamic consistency and is expected to provide a unified predictive capability for
thermal phenomena. Numerical difficulties on the implementation of the NSK model arise due
to the high gradient of the solutions within the interface region along with stability and accuracy
issues. The non-monotone constitutive relation for the pressure may lead to unphysical
behaviour in the phase mixture region. Also, the discretization of the system in conservative
form leads to the occurrence of parasitic velocities inside the interface between the phases. A
well-balanced scheme can be obtained by discretizing the system in a non-conservative fashion.
Provided a sufficiently smooth solution, the construction of higher order schemes leads to more
efficient algorithms. To that extent, the use of C1 continuous basis functions in the
discretization of the domain has gained attention among practitioners. In this work, we describe
a space-time formulation of the least-squares spectral element method for the NSK equations
to simulate the evaporation of a suspended droplet in 2 dimensions. C1 Hermite elements are
used for the domain discretization and a quantitative comparison with available solutions to the
problem is carried out. Performance tests concerning grid resolution, time, accuracy and
computational costs of the solutions are executed.
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