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abstract
Sustainable systems for the storage and conversion
of energy are dependent on interconnected
processes ranging from basic thermal-fluid
phenomena to system integration and operation. In
this seminar, a multi-scale research approach that
accounts for these interactions is introduced through
investigations of the fundamentals of multicomponent heat and mass transfer, microscale
condensation and supercritical gas cooling of
natural working fluids. These insights are applied
to the development of advanced energy systems
for harvesting low availability thermal energy and
for providing integrated power, cooling and
heating in compact packages. Thermal systems
utilizing environmentally friendly working fluids for
high-efficiency water heating and waste heat
driven cooling will be presented. With such a
research approach as a basis framework, the
development of new sustainable energy
technologies for applications including high
performance buildings, renewable energy
conversion, and energy storage can be
streamlined by identifying and addressing systemlevel thermodynamic and economic bottlenecks
through targeted fundamental investigations.
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