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Physical modelling of transport phenomena within engineering thermal systems

This year’s effort in the modelling of transport phenomena within engineering thermal systems was directed
to the formulation of two-phase flow distribution and void fraction. The variational formulation of two-
phase refrigerant distribution was finalized in two journal manuscripts: the first presented the theoretical
formulation and is presently under review, whereas the second applied the general theory to the specific
case of microchannel heat exchangers while providing an experimental validation of the model (to be
submitted during the next academic year). Additionally, the variational formulation of two-phase void
fraction [2.1-2.2] was extended to non-equilibrium circumstances, while including heat and mass transfer
between phases as well as capillary effects.

In parallel, the interdisciplinary implementation of Artificial Intelligence and fundamental theory of thermal
systems has resulted into the development of a cost-effective method for system characterization [2.3-2.4],
which will be used for field application and, eventually, for optimizing system control.

The international collaboration with Prof. Felix Ziegler (TUB) and Prof. Alberto Coronas (Universitat
Rovira i Virgili) has resulted in the publication [2.5] of a review paper on Absorption Heat Transformers on
the highest-impact-factor journal in the field (Renewable and Sustainable Energy Reviews). Additionally,
the collaboration is presently continuing for the characterization of high-temperature Marangoni convection
and film wettability in falling film absorbers. The progress of these topics is to be presented at the
ISHPC2021 in Berlin (Germany) and consequently expounded for targeting a journal publication in the
International J. of Refrigeration.

The collaboration with Ass. Prof. Liang Li, (University of Hertfordshire, UK) has led to a first draft of a
joint publication on the modelling of R32 heat pump water heaters to be submitted during the next academic
year.

The results of the international collaboration with the University of Florence on the development of natural
refrigerant technologies (specifically the use of air as a refrigerant in an asynchronous air-refrigeration-
cycle with energy storage and high-temperature falling film absorption) have been presented at the IIR
(International Institute of Refrigeration) Gustav Lorentzen Conference on Natural refrigerants [2.6-2.7] and
will be expounded in a journal publication to be submitted during the next academic year.
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