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An innovative concept for the use of Liquefied Petroleum Gas (LPG) in a modern turbocharged s.i. engine has been investigated by means of both 1D and 3D numerical simulations.
Direct Injection of liquid fuel and Port Fuel Injection of both liquid and gaseous fuel were analyzed and compared with a Gasoline Direct Injection concept, that was assumed as a reference.
In particular the use of large valve overlaps to achieve a “scavenging” effect in order to improve the engine low end torque and its implications in case of LPG injection were deeply investigated, pointing out the main issues and highlighting the potential of DI LPG.
While a significant performance decrease (up to 15% bmep decrease in the worst case) was found for PFI LPG, LPG DI showed a limited performance decrease (about 3%) that could be fully compensated thanks to its higher octane quality that allowed boost and/or spark advance increase.
Finally, the 3D simulations allowed a better understanding of the charge formation process in case of LPG direct injection, highlighting significant benefits in terms of the charge homogeneity, oil dilution and smoke emissions in comparison with gasoline direct injection.



A numerical 1D-3D investigation on different LPG injection strategies and engine concepts / Bianco, Andrea; Delogu, Enrico; Millo, Federico; D., Ceratto; S., Ravina. - ELETTRONICO. - (2011). (Intervento presentato al  convegno The Spark Ignition Engine of the Future tenutosi a Strasbourg (FRANCE) nel NOV-DEC. 2011).
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				Abstract

				An innovative concept for the use of Liquefied Petroleum Gas (LPG) in a modern turbocharged s.i. engine has been investigated by means of both 1D and 3D numerical simulations.
Direct Injection of liquid fuel and Port Fuel Injection of both liquid and gaseous fuel were analyzed and compared with a Gasoline Direct Injection concept, that was assumed as a reference.
In particular the use of large valve overlaps to achieve a “scavenging” effect in order to improve the engine low end torque and its implications in case of LPG injection were deeply investigated, pointing out the main issues and highlighting the potential of DI LPG.
While a significant performance decrease (up to 15% bmep decrease in the worst case) was found for PFI LPG, LPG DI showed a limited performance decrease (about 3%) that could be fully compensated thanks to its higher octane quality that allowed boost and/or spark advance increase.
Finally, the 3D simulations allowed a better understanding of the charge formation process in case of LPG direct injection, highlighting significant benefits in terms of the charge homogeneity, oil dilution and smoke emissions in comparison with gasoline direct injection.
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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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