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Fast screening of binary systems of phase change materials for thermal energy storage

he SUDOKET project aims to map, consolidate and disseminate Key Enabling Technologies (KETs) for the innovative

building sector. Thermal energy storage is one of the key elements to optimize the use of available energy resources
(especially renewable ones) and to improve the energy efficiency of buildings. Phase change materials (PCMs) used for
the thermal energy storage are an important class of materials which substantially contribute to the efficient use and
conservation of waste heat and solar energy. In this framework, our objective is to develop and study new biosourced
phase change materials, able to compete with water as storage material and presenting improved performances in
comparison with currently used PCM (i.e: low cost, high energy density, low ecological impact ...). Among organic
PCMs, fatty acids (FAc), fatty alcohols (FAI) and sugar alcohols (SA) are promising candidates. In order to select the
most suited binary systems of the latters, a screening step must to be performed. To establish the phase diagrams of
materials, the most common methods used are the Differential Scanning Calorimetry (DSC) and the Differential Thermal
Analysis (DTA) but the determination of a reliable phase diagram via those standard methods is really time consuming
and poorly adapted to screening procedures. An innovative method based on infrared thermography (IRT-method)
was first developed in the framework of the European FP7 Research Project SAM.SSA (2012-2015) for the screening
of SA-SA binary systems [1], then improved and adapted to binary systems presenting more complex phase diagrams
with peritectic, metatectic transitions (FAc-FAc, FAc-FAl) [2]. IRT-method allows establishing their preliminary phase
diagram in only a few hours instead of several weeks and was validated confronting the obtained results to data extracted
from literature, to experimental data obtained using DSC and to values assessed by thermodynamical models.
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