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Multi-scale modelling and numerical simulations of
liquid-solid fluidized bed of non-spherical particles
Context
The high consumption of fossil fuels is running out the petroleum sources, therefore it is
extremely important to improve the performance or diversify the industry’s main route. To deal
with those new processes, one of the available technologies is the catalytic solid-liquid-gas
fluidized bed reactor. This equipment is extensively applied in processes from chemical,
petrochemical, pharmaceutical, hydrometallurgical, biochemical and many other industries
because it delivers a good contact between the phases. Usually the operational system is a gassolid, liquid-solid or gas-liquid-solid process.
Mastering and controlling these complex industrial devices require a better understanding of
the intricate multiscale hydrodynamics couplings at play between both solid and liquid phases in
the specific case of anisotropic particles.

Aims
The main goal of MUSCATS (between LGC-IMFT and IFPEN) project is to develop an
innovative multi-scale modelling of fluidized bed of cylindrical particles, based on intensive DNS
Euler-Lagrange, Euler-Euler simulations and carefully designed experiments.
Such knowledge has to be searched for in order to develop new models for Computational
Fluid Dynamics (CFD) codes that will lead to more adapted designs of industrial units that could
in particular achieve lower energy consumption and environmental footprint.
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Materials and methods
The project is divided in 5 tasks where micro, meso and macro scale
simulations will be performed. Beside that, two experiments will be
carried out in order to compare with the numerical results and to bring
insights to the simulations. Three different numerical approaches will be
used:
1. Micro scale: Direct Numerical Simulation (DNS) that will be conducted
by a post doc at IFPEN;
2. Meso-scale: Euler-Lagrange (Discrete Element Method - DEM) that will
be conducted by myself at LGC;
3. Macro-scale: Euler-Euler model - Kinetic Theory of Granular Flows
(KTGF) - that will be conducted by myself at LGC.
My task is the scale up from meso-scale to macro-scale.
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