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The governing equations for heat and mass transfer in porous media depend on packed-bed characteristics. This study proposes the use of computer simulations for the calculation of the porosity, tortuosity and permeability of the packed-bed. In particular, realistic geometric packing arrangements were generated by using a discrete element method particle simulation code that allows a detailed description of interactions between the frozen micro-particles during their loading into a cylindrical container. Once the packed-bed has been generated, its porosity was easily determined as the fraction of void volume over the total one. Furthermore, CFD simulations at the pore-scale were performed so as to calculate its true permeability and tortuosity. All the simulations were carried out within laminar Stokes flow, where neither turbulence nor inertial effects are present. While it is true that freeze-drying is characterized by Knudsen (or transition) flow regime, here CFD simulations were only used to calculate the geometrical properties of the packed-bed which are independent of the flow regime considered. These properties have then been used by a two-dimensional model to describe heat and mass transfer (under Knudsen regime) during freeze-drying of packed-beds made of frozen micro-particles. The impact of particle size and its distribution on process performance was finally investigated.



Computer-aided property estimation of micro-particles in packed-beds for freeze-drying applications / Capozzi, LUIGI CARLO; Boccardo, Gianluca; Barresi, Antonello; Pisano, Roberto. - ELETTRONICO. - (2016), p. paper A-4-3. (Intervento presentato al  convegno The 20th International Drying Symposium (IDS 2016) tenutosi a Gifu (Japan) nel August 7-10 2016).
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				Abstract

				The governing equations for heat and mass transfer in porous media depend on packed-bed characteristics. This study proposes the use of computer simulations for the calculation of the porosity, tortuosity and permeability of the packed-bed. In particular, realistic geometric packing arrangements were generated by using a discrete element method particle simulation code that allows a detailed description of interactions between the frozen micro-particles during their loading into a cylindrical container. Once the packed-bed has been generated, its porosity was easily determined as the fraction of void volume over the total one. Furthermore, CFD simulations at the pore-scale were performed so as to calculate its true permeability and tortuosity. All the simulations were carried out within laminar Stokes flow, where neither turbulence nor inertial effects are present. While it is true that freeze-drying is characterized by Knudsen (or transition) flow regime, here CFD simulations were only used to calculate the geometrical properties of the packed-bed which are independent of the flow regime considered. These properties have then been used by a two-dimensional model to describe heat and mass transfer (under Knudsen regime) during freeze-drying of packed-beds made of frozen micro-particles. The impact of particle size and its distribution on process performance was finally investigated.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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