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Second-law methodologies for the design improvement of thermal energy storage (TES) systems are complicated by the fact that TES charging and discharging are highly dynamic (i.e. unsteady) in nature and most of the works done in the field consist of black-box parametric studies, where no information at the local level can be obtained by the analyst.

In the present paper, we aim at filling this gap by the introduction of three novel indicators, namely the cumulated local exergy destruction, the characteristic time and the lifespan of entropy generation. These figures of merit provide the designer with a powerful tool that facilitates the identification of the temporal and spatial location of criticalities and the development of design improvements. To test the effectiveness of this innovative methodology, we focused on the design improvement of a molten salts thermocline TES tank for concentrated solar power applications.

We found that analyzing the cumulated exergy destruction only is a blind way to proceed because very limited insights can be obtained on the physical phenomenon. In this case, the total irreversibilities can be reduced only by 7% and 12% with the help of a porous and a solid baffle respectively. On the other hand, the simultaneous examination of the three parameters allows to generate a far better design by using a compounded baffle able to reduce the total entropy generation of more than 60% compared to the initial configuration.



Transient local entropy generation analysis for the design improvement of a thermocline thermal energy storage / Pizzolato, Alberto; Sciacovelli, A.; Verda, Vittorio. - In: APPLIED THERMAL ENGINEERING. - ISSN 1359-4311. - 101:(2016), pp. 622-629. [10.1016/j.applthermaleng.2015.12.072]
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				Second-law methodologies for the design improvement of thermal energy storage (TES) systems are complicated by the fact that TES charging and discharging are highly dynamic (i.e. unsteady) in nature and most of the works done in the field consist of black-box parametric studies, where no information at the local level can be obtained by the analyst.

In the present paper, we aim at filling this gap by the introduction of three novel indicators, namely the cumulated local exergy destruction, the characteristic time and the lifespan of entropy generation. These figures of merit provide the designer with a powerful tool that facilitates the identification of the temporal and spatial location of criticalities and the development of design improvements. To test the effectiveness of this innovative methodology, we focused on the design improvement of a molten salts thermocline TES tank for concentrated solar power applications.

We found that analyzing the cumulated exergy destruction only is a blind way to proceed because very limited insights can be obtained on the physical phenomenon. In this case, the total irreversibilities can be reduced only by 7% and 12% with the help of a porous and a solid baffle respectively. On the other hand, the simultaneous examination of the three parameters allows to generate a far better design by using a compounded baffle able to reduce the total entropy generation of more than 60% compared to the initial configuration.
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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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