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Context of the
research
activity

Objectives

An interdisciplinary study involving thermodynamics, statistical mechanics,
fluid dynamics and numerical analysis to understand and predict the
behaviour of highly energetic materials. The first purpose of this project is the
development of mathematical models of transport of energy and matter
under extreme conditions of pressure and temperature, which are known to
lead to non-linear and anomalous transport phenomena and implement
these models in a simulation code.
An interdisciplinary study involving thermodynamics, statistical mechanics,
fluid dynamics and numerical analysis is proposed to understand and predict
the behaviour of highly energetic materials [1]. The first purpose of this
project is the development of mathematical models of transport of energy
and matter under extreme conditions of pressure and temperature, which are
known to lead to non-linear and anomalous transport phenomena [2,3]. This
is meant to yield a deeper understanding of the thermodynamics of highly
energetic materials, acquiring predictive ability on their performance under
different conditions, using and developing the theory of The Jones-WilkinsLee equation of state [4]. Then, suitable numerical software [5] will be
developed to simulate the corresponding evolution equations, so that
quantitative predictions be obtained. The software, in particular, will estimate
the specific properties concerning the performance of highly energetic
materials, such as speed, pressure waves, thermodynamics of reaction
products, etc.
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Skills and
competencies
for the
development of
the activity

Kinetic theory and statistical mechanics;
Fluid mechanics;
Numerical methods;
Modern programming language.

