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Tilting trains are a mature technology using either hydraulic or electrical actuation to perform carbody tilting to reduce centrifugal force in curves at passengers level, thereby maintaining a good passenger comfort at enhanced service speed.  The hydraulic actuation systems used in tilting trains operate at constant pressure, which is established to allow operation against the maximum loads at minimum ambient temperatures.  However, these conditions occur seldom and  unnecessary power is dissipated as heat under normal operating conditions that normally occur for more than 95% of the service time.  A research activity was performed to define a variable pressure system  adapting the discharge pressure as a function of the outside temperature and of the force to be developed by the actuators.  In this system, the variable pressure is established as a function of an appropriate control strategy in order to minimize the power losses while keeping the required dynamic performance.    This system architecture provides a large power saving; a reduction between 25 and 50% power is obtained depending on the severity of the track and on the operating conditions.  Moreover, lower average heat dissipation and lower average system pressure lead to a reduction of the size of the heat exchanger and to lower stresses in the system components.
The paper presents a description of the system and of the control strategy providing the adaptivity of the pump discharge pressure, the thermal and performance analyses, the simulations of the system behaviour at different environmental conditions.  This is done for a train in service along tracks for which the time histories of train speed, acceleration and tilt angles were known.
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				Tilting trains are a mature technology using either hydraulic or electrical actuation to perform carbody tilting to reduce centrifugal force in curves at passengers level, thereby maintaining a good passenger comfort at enhanced service speed.  The hydraulic actuation systems used in tilting trains operate at constant pressure, which is established to allow operation against the maximum loads at minimum ambient temperatures.  However, these conditions occur seldom and  unnecessary power is dissipated as heat under normal operating conditions that normally occur for more than 95% of the service time.  A research activity was performed to define a variable pressure system  adapting the discharge pressure as a function of the outside temperature and of the force to be developed by the actuators.  In this system, the variable pressure is established as a function of an appropriate control strategy in order to minimize the power losses while keeping the required dynamic performance.    This system architecture provides a large power saving; a reduction between 25 and 50% power is obtained depending on the severity of the track and on the operating conditions.  Moreover, lower average heat dissipation and lower average system pressure lead to a reduction of the size of the heat exchanger and to lower stresses in the system components.
The paper presents a description of the system and of the control strategy providing the adaptivity of the pump discharge pressure, the thermal and performance analyses, the simulations of the system behaviour at different environmental conditions.  This is done for a train in service along tracks for which the time histories of train speed, acceleration and tilt angles were known.
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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 

