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The wakes and the drag forces of canopy patches with different densities, immersed in turbulent boundary layers, are investigated experimentally. The patches are circular (with outer diameter DD ) and are made of several identical circular cylinders (height, HH , and diameter, dd ). The bulk aspect ratio of all of the patches ( AR=H/DAR=H/D ) was fixed at 1 and the patch density ( ϕ=Ncd2/D2ϕ=Ncd2/D2 , also referred to as the solidity) is altered by varying the number of cylinders ( NcNc ) in the patch. Drag measurements show that the patch drag coefficient increases with increasing density. However, the drag coefficient of the highest investigated density ( ϕ≈0.25ϕ≈0.25 ) is greater than the drag coefficient of a solid patch (i.e.  ϕ=1ϕ=1 , which is a solid cylinder with AR=1AR=1 ). Particle image velocimetry (PIV) measurements were carried out along the streamwise–wall-normal ( xx – yy ) plane along the centreline of patch and in the streamwise–spanwise ( xx – zz ) plane at its mid height (i.e.  y=H/2y=H/2 ). Mean velocity fields show that the porosity of the patch promotes bleeding along all directions. It was observed that bleeding along the vertical/horizontal direction increases/decreases with increasing ϕϕ . Furthermore, it was also observed that bleeding along the lateral direction dictates the point of flow separation along the sides of the patch and makes it independent of ϕϕ . All of these aspects make wakes for porous patches markedly different from their solid counterpart and provide a rational basis to explain the observed trends in the drag coefficient.
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				The wakes and the drag forces of canopy patches with different densities, immersed in turbulent boundary layers, are investigated experimentally. The patches are circular (with outer diameter DD ) and are made of several identical circular cylinders (height, HH , and diameter, dd ). The bulk aspect ratio of all of the patches ( AR=H/DAR=H/D ) was fixed at 1 and the patch density ( ϕ=Ncd2/D2ϕ=Ncd2/D2 , also referred to as the solidity) is altered by varying the number of cylinders ( NcNc ) in the patch. Drag measurements show that the patch drag coefficient increases with increasing density. However, the drag coefficient of the highest investigated density ( ϕ≈0.25ϕ≈0.25 ) is greater than the drag coefficient of a solid patch (i.e.  ϕ=1ϕ=1 , which is a solid cylinder with AR=1AR=1 ). Particle image velocimetry (PIV) measurements were carried out along the streamwise–wall-normal ( xx – yy ) plane along the centreline of patch and in the streamwise–spanwise ( xx – zz ) plane at its mid height (i.e.  y=H/2y=H/2 ). Mean velocity fields show that the porosity of the patch promotes bleeding along all directions. It was observed that bleeding along the vertical/horizontal direction increases/decreases with increasing ϕϕ . Furthermore, it was also observed that bleeding along the lateral direction dictates the point of flow separation along the sides of the patch and makes it independent of ϕϕ . All of these aspects make wakes for porous patches markedly different from their solid counterpart and provide a rational basis to explain the observed trends in the drag coefficient.
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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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