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Abstract

Thermophysics is the science and technology of the most important properties of materials.
Thermophysical properties are all material properties affecting the transfer and storage of heat, that
vary with the state variables temperature, pressure and composition, without altering the material's
chemical identity. Thermophysical properties play an important role in several processes in the
chemical, extraction and manufacturing industries, especially in those involving simultaneous heat
and mass transfer. Most of the problems that affect our society need values of these properties to design
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and characterize new products and processes, to replace unacceptable processes and compounds and
to optimize energy balances and efficiency’. To make good measurements of thermophysical
properties, namely for high temperature applications?, is difficult and time consuming and it is not
fashionable not economically attractive for industries and funding agencies. The need for accurate data
on thermophysical properties of fluids has been replaced to a certain extent by alternative methods of
properties calculation, mostly based on computer simulation or prediction/estimation methodologies
(cheaper, but risky). The Molecular Thermophysics and Fluid Technology Group of Centro de
Quimica Estrutural is an international recognized group in Thermophysics of Fluids and Materials,
with a strong experience on experimental measurement, modelling and correlation of thermophysical
properties, designing equipment’s and sensors for fundamental and industrial applications. In the
recent years most of this research was directed to cutting-edge research, which include ionic liquids,
molten salts, nanomaterials and loNanofluids and new engineering fluids. One of the main advantages
of our know-how is the possibility of implement the cross fertilization of these research fields to
resolve delicate problems, not only at a molecular level, but also in the possible industrial applications.
Some examples of this research, patented when applicable, are: New spectrally selective coatings for
solar paints; Development of new nano-based heat transfer fluids, making a solar collector and heat
exchangers more energy efficient obeying to the environmental goals set by the World Energy
Council®*. Measuring viscosity of new molten salts and alloys for high-tech applications; Measuring
thermal conductivity of humid air for high pressure turbines; Developing metal-film sensors for high
temperature in situ measurements in incinerators. Science is fundamental to support technology
developments, namely in the area of nanosystems, namely using nanomaterials (CNT’s, graphene,
natural melanin) to enhance the thermal properties of base engineering fluids, which have to be
measured by rigorous instrumental methods. In addition, the environmental and safety requirements
on the use of nanomaterials and nanosystems require the development of a strategy for their
production, use and disposal. The implementation of a regulatory framework, a driving force for
nanotechnologies development is essential to its acceptance by society. A strategy to select a given
nanofluid or loNanofluid for a given application, bound by the environmental and safety regulatory
frameworks was recently proposed®. This lecture will focus on the relevant points mentioned,
illustrating our work, challenges, difficulties, successes and fails.
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