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The Applied Fluid Dynamics and Mixing Group
is mainly concerned with the investigation of the
behaviour of equipment typically employed in
the chemical and process industries.
Special focus has been given to fluid mixing
problems, but over the past few years attention
has also been extended to fluidised beds, static
mixers, membrane modules for gas mixture separations, filter-press and inertial separators for
oil and gas applications.
Research efforts have been equally devoted to
the development of experimental and computational techniques for the characterization and the
prediction of single and multiphase flows in different process equipment. The studies in these
areas are based on state-of-art experimental
techniques and Computational Fluid Dynamics,
on the development of mathematical and/or
phenomenological models and on the application of these modelling techniques to the design,
rating and optimisation of equipment.
The experimental laboratory of the research
group is fully equipped for the fluid dynamic
characterization of the apparatuses through two
complete Particle Image Velocimetry systems
(2D-PIV and Stereo-PIV), that can be used in
stereoscopic configuration for the detection of
the three components of the velocity fields and
that can be also adopted for mixing time measurements (PLIF technique). A PIV systems has
been implemented for simultaneous two-phase
flow measurements and the other for bubble size
and BSD determination. Recently, the investigation of dense multiphase systems based on Electrical Resistance Tomography (ERT) has been
started.
For the computational activity, general purpose
commercial CFD codes are usually adopted, implemented with in-house developed user functions for the introduction of specific models. As
for the computer resources, several up-to-date
computers are available, while on specific problems requiring particularly advanced computational resources, the supercomputing facilities of
the High Performance Systems Department of
CINECA have been used in the recent past.

Fig.1 Multiphase stirred tank: bubble size analysis.

Fig.2 CFD simulation of a stirred tank: the flow
field.
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