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Design and control of
thermal systems still relies
on empirical models and
trial & error procedures

Variational principles of
nonequilibrium
thermodynamics may
Indicate the stability of
dissipative processes
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“For Linear nonequilibrium processes Entropy production is
a Lyapunov function ensuring stability out of equilibrium”
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Complex multiphase heat
and mass transfer without a
solid theoretical background

PURPOSE | Develop a general theoretical representation of the essence of thermal systems to support design and
control development of this technology for its effective digitalization and efficient total energy management.

Variational model of falling-film partial wetting
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Line of contact of
the 3 phases
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Stratified flow stability
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Annular flow stability

Flow rate and phase distribution
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| CONCLUSIONS |

This research demonstrates the possibility of developing a general mathematical framework for the theoretical representation
of the fundamental processes of thermal systems through the variational principles of nonequilibrium thermodynamics.
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| Research developments and applications |

Integrating the developed models in a modular simulation platform enables components and systems design, analysis,
optimization and control, ultimately improving the digitalization of these technologies and realizing total energy management.
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