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ABSTRACT

This seminar will describe different approaches for the detailed simulation of
turbulent multi-phase reactive flows, focusing in particular on solid-gas (flu-
idized beds) and gas-liquid (bubble columns and stirred tanks) systems. The
seminar is divided in three parts. In the first part some important features
of multi-phase particulate systems, such as Particle Trajectory Crossing and
Particle Mixing and Segregation, will be presented and discussed. In the
second part the Generalized Population Balance Equation (GPBE) will be
derived and its relationship with similar balance equations (e.g., Boltzmann,
Williams and Particle Dynamics equations) will be highlighted. Moreover
in this second part of the seminar the derivation of the characteristic equa-
tions of the Eulerian-Eulerian Multi-Fluid model, widely adopted in many
commercial Computational Fluid Dynamics (CFD) codes, will be presented.
Eventually in the last part of the seminar two applications will be examined:
the simulation of fluidized beds and gas-liquid stirred tanks. In particular,
the use of the Quadrature Method of Moments (QMOM) and the Direct
Quadrature Method of Moments (DQMOM) for the simulation of such flows
will be illustrated. The ability of these methods to capture particle mixing
and segregation, as well as some important issues related to numerical diffu-
sion, will be thoroughly discussed.
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