
Towards green energy with fluid thermodynamics

THERMAL ENERGY CONVERSION
Thermal energy conversion technologies can exploit low-
temperature heat sources, such as industrial waste heat or
renewable resources, to satisfy the society’s demand for
heating, cooling and electricity.
The majority of thermal conversion technologies work thanks to
a heat transfer fluid, or working fluid, which undergoes
different thermodynamic processes to carry out the conversion
between different types of energy.
Today we produce electricity, cooling and heating from
renewable and non-conventional heat sources by using fluids
that are not environmentally-friendly and can contribute to
global warming. These fluids (e.g. hydrofluorocarbons) are now
under imminent phase out, and therefore sustainable
replacements are urgently needed.

My research
Literature shows that it is difficult to find new fluids that satisfy
all performance requirements, and there is a trade-off between
their environmental and safety properties, and their energy
conversion efficiencies.
My current research has three main objectives:
● To develop predictive models for the thermophysical

properties of novel working fluids, to support their
simulation in energy conversion technologies.

● To investigate new fluid concepts by integrating other
phases and predicting their potential impact on the heat
transfer and thermodynamic behavior of the fluid.

● To evaluate the performance of advanced energy
systems using these innovative working fluids.

Results
In my current project, funded by the Marie Skłodovska-Curie
Actions of the European Commission, I investigate the potential
of new fluids, including nanofluids, for their use as working
fluids for green electricity production technologies.
Nanofluids are colloidal suspensions of solid nanoparticles in
fluids that boost their thermal and heat transfer properties.
Within this project, I will soon publish the first database of
thermophysical properties of nanofluids.
Moreover, I have used my tailored predictive models for a new
generation of fluids, i.e. hydrofluoroolefins, to present the first
comprehensive evaluation of their future potential for energy
conversion technologies. This work will be extended to other
fluid types.
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