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On-line calculation of temperature and thermal stresses at critical locations of
structural components is currently performed in nuclear and aeronautical applications
in order to assess fatigue damage accumulation and residual life. Since it is not possible
to use full-scale finite element models because of the large calculation times, ad-hoc
simplified algorithms are developed and employed. Thermal stresses commonly arise
because of temperature gradients within the component due to heat exchange between
the solid and the surrounding fluid. Commonly on-line monitoring methods are based
on the assumption that time histories of the temperatures of the fluids around the
component are known (e.g., measured) and are used as the inputs for the calculation
of temperature and thermal stress at the critical locations of the component. If the
temperatures of the surrounding fluid can not be measured, they must be numerically
computed integrating an FE model of the fluid in the thermal FE model of the
component; as a result, the size of the coupled thermal model is further increased. In
the present work, a methodology is developed to reduce the size of thermal models
including not only the FE model of the component but also the coupled fluid model. In
detail, Guyan reduction and component mode synthesis are applied to a coupled thermal
FE model, in order to reduce the size of the problem and to make it suitable for on-line
calculations. The appropriate mathematical formulation for the reduction of the fluid
FE model has been developed. Two reduction methods are proposed and are applied
to the axial symmetric FE model of a turbine disk pointing out their capabilities and
limitations for on-line temperature calculation.
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				Abstract

				On-line calculation of temperature and thermal stresses at critical locations of
structural components is currently performed in nuclear and aeronautical applications
in order to assess fatigue damage accumulation and residual life. Since it is not possible
to use full-scale finite element models because of the large calculation times, ad-hoc
simplified algorithms are developed and employed. Thermal stresses commonly arise
because of temperature gradients within the component due to heat exchange between
the solid and the surrounding fluid. Commonly on-line monitoring methods are based
on the assumption that time histories of the temperatures of the fluids around the
component are known (e.g., measured) and are used as the inputs for the calculation
of temperature and thermal stress at the critical locations of the component. If the
temperatures of the surrounding fluid can not be measured, they must be numerically
computed integrating an FE model of the fluid in the thermal FE model of the
component; as a result, the size of the coupled thermal model is further increased. In
the present work, a methodology is developed to reduce the size of thermal models
including not only the FE model of the component but also the coupled fluid model. In
detail, Guyan reduction and component mode synthesis are applied to a coupled thermal
FE model, in order to reduce the size of the problem and to make it suitable for on-line
calculations. The appropriate mathematical formulation for the reduction of the fluid
FE model has been developed. Two reduction methods are proposed and are applied
to the axial symmetric FE model of a turbine disk pointing out their capabilities and
limitations for on-line temperature calculation.
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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.

				
					Annulla
					procedi
				

			

		

	


		
		
			
				Errore

										
			

								
				
					Errore

					

				

			

		

	
	





		
	

	


	
		Powered by IRIS	-	about IRIS	-	Utilizzo dei cookie	-	Privacy	

	
		





	[image: Logo CINECA]
	
 Copyright © 2024 

