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With the increasing exploitation of intermittent renewable sources of energy, the energy storage sector has become
progressively more important: thermal energy storage is currently the largest single energy storage application field
in Europe [1]. An efficient way to store thermal energy is based on the use of phase-change materials (PCM), which
— due to phase transition — can assure a sufficiently higher energy density as compared to traditional sensible heat
storage. However, overall performance of PCM-based storage systems are limited by poor thermal conductivity,
which hinders heat transfer process and lowers key figures of merit such as power density and effective energy
capacity [2-3]. A possible way to alleviate that issue is offered by modern nanocomposites, where highly conductive
nanofillers (e.g. graphite flakes, carbon nanotubes) are dispersed into PCM matrices [4-5]. A comprehensive multi-
scale approach to predict thermophysical properties of PCM-based nanocomposites is the main focus of this work.
In particular, molecular dynamics simulations are performed to study nanoscale interactions at the filler-matrix
interface [5]. Afterwards, relevant quantities at the atomistic scales are used as key inputs for mesoscopic and
continuum simulations. The aim is to construct a consistent model that, spanning from nano- to meso-scale, can
accurately predict heat transfer phenomena in nanocomposites. The phase change of such nanocomposites will be
investigated as well by analysing the impact of the presence of nanofillers on latent heat and supercooling behaviour
of the PCM.
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