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Background: Nanofluids are suspensions of nanoparticles and fibers which have recently attracted much attention
because of their superior thermal properties. Nevertheless, it was proven that, due to modest dispersion of
nanoparticles, such high expectations often remain unmet. In this article, by introducing the notion of nanofin, a
possible solution is envisioned, where nanostructures with high aspect-ratio are sparsely attached to a solid surface
(to avoid a significant disturbance on the fluid dynamic structures), and act as efficient thermal bridges within the
boundary layer. As a result, particles are only needed in a small region of the fluid, while dispersion can be
controlled in advance through design and manufacturing processes.
Results: Toward the end of implementing the above idea, we focus on single carbon nanotubes to enhance heat
transfer between a surface and a fluid in contact with it. First, we investigate the thermal conductivity of the latter
nanostructures by means of classical non-equilibrium molecular dynamics simulations. Next, thermal conductance
at the interface between a single wall carbon nanotube (nanofin) and water molecules is assessed by means of
both steady-state and transient numerical experiments.
Conclusions: Numerical evidences suggest a pretty favorable thermal boundary conductance (order of 107 W·m-2·K-1)
which makes carbon nanotubes potential candidates for constructing nanofinned surfaces.
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				Abstract

				Background: Nanofluids are suspensions of nanoparticles and fibers which have recently attracted much attention
because of their superior thermal properties. Nevertheless, it was proven that, due to modest dispersion of
nanoparticles, such high expectations often remain unmet. In this article, by introducing the notion of nanofin, a
possible solution is envisioned, where nanostructures with high aspect-ratio are sparsely attached to a solid surface
(to avoid a significant disturbance on the fluid dynamic structures), and act as efficient thermal bridges within the
boundary layer. As a result, particles are only needed in a small region of the fluid, while dispersion can be
controlled in advance through design and manufacturing processes.
Results: Toward the end of implementing the above idea, we focus on single carbon nanotubes to enhance heat
transfer between a surface and a fluid in contact with it. First, we investigate the thermal conductivity of the latter
nanostructures by means of classical non-equilibrium molecular dynamics simulations. Next, thermal conductance
at the interface between a single wall carbon nanotube (nanofin) and water molecules is assessed by means of
both steady-state and transient numerical experiments.
Conclusions: Numerical evidences suggest a pretty favorable thermal boundary conductance (order of 107 W·m-2·K-1)
which makes carbon nanotubes potential candidates for constructing nanofinned surfaces.
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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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