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“Revised Particle Bed Model”



Equations of Change

An Eulerian-Eulerian modelling approach based on the 
Foscolo & Gibilaro Particle Bed Model (1987).

Mass conservation – Fluid phase
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Mass conservation – Solid phase
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Equations of Change

Linear momentum conservation – Fluid phase
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Linear momentum conservation – Solid phase
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Closure Relationships
Buoyancy

• Original PBM: buoyancy proportional to the pressure 
gradient present in the bed.

( ) PF VS ∇⋅−−= ε1,

rr

• Revised PBM: buoyancy equal to the weight of the 
fluidizing fluid displaced by the solid particles.
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Closure Relationships
Drag Force

• The relevant constitutive equation has been modified 
introducing a revised “corrective” function which 
accounts for the presence of the dispersed solid phase.
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• Original PBM:
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• Revised PBM:



Closure Relationships
Drag Force

Exponent of the corrective function
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Closure Relationships
Elastic Force

• The relevant constitutive equation has been derived 
without using any equilibrium-based relations. The force 
is no longer constant in direction and parallel to the 
gravitational field, but is proportional to the drag force.
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Closure Relationships
Elastic Modulus

( ) ( ) gDE fpp ⋅−⋅−⋅⋅+= ρρε12.3• Original PBM:
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Stability Analysis

• A stability analysis has been performed to 
predict the minimum bubbling voidage for 
homogeneous fluidized beds.

• The theoretical results have been compared to 
experimental data obtained at different 
operating temperatures.



Stability Analysis
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Stability Analysis
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Stability Analysis
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Stability Analysis
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CFD modelling of a bubbling fluidized bed

based on the

“Revised Particle Bed Model”



Fluidization Dynamics

• The fluidization dynamics of a Geldart Group B 
powder has been simulated using the revised 
Particle Bed Model.

• Ballotini : -mDp µ350= 32500 mkgp =ρ

• Air : smUo 25.0=



Voidage Profiles
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On-going Work

• Model validation by means of experiments.

• Investigation of the dynamics of different 
fluidizing regimes.

• Development of solid-viscosity models for 
turbulent fluidization.


	A Revised Multi-DimensionalParticle Bed Model for Fluidised Beds
	Contents
	
	Equations of Change
	Equations of Change
	Closure RelationshipsBuoyancy
	Closure RelationshipsDrag Force
	Closure RelationshipsDrag Force
	Closure RelationshipsElastic Force
	Closure RelationshipsElastic Modulus
	Stability Analysis
	Stability Analysis
	Stability Analysis
	Stability Analysis
	Stability Analysis
	
	Fluidization Dynamics
	Voidage Profiles
	On-going Work

