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An innovative hydraulic layout for Common Rail (C.R.) fuel injection systems was proposed and realized. The rail was replaced by a high-pressure pipe junction in order to obtain faster dynamic system response during engine transients, smaller pressure induced stresses and sensibly reduced production costs. Compared to a commercial accumulator, whose internal volume ranges from 20 to 40 cm3, such a junction provided a hydraulic capacitance of about 2 cm3 and had the main function of connecting the pump delivery to the electroinjector feeding pipes. In the design of the novel FIS layout, the choice of the high-pressure pipe dimensions was critical for system performance optimization. Injector supplying pipes with length and inner diameter not in the actual production range were selected and applied, so as to stabilize the system pressure level during an injection event and reduce pressure wave oscillations.
The new injection system was realized and subjected to experimentation on a high performance test bench Moehwald-Bosch MEP2000-CA4000 under engine-like conditions. For single injections, the performance of the proposed apparatus was shown to be similar to those of commercial-type C.R. systems. On the other hand, with reference to multiple injections, the dynamics of the innovative system resulted to be consistently improved because of a significantly reduced dependence of the overall injected fuel amount on dwell-time in sequential injection shots. Furthermore, fluid dynamic interaction between injectors was minimized by the adoption of hydraulic circuit design solutions such as to prevent the occurrence of resonance phenomena among injectors. The results proved that the rail capacitance was not an essential parameter in the attenuation of pressure wave disturbance, whereas injector inlet-pipe sizes did have a large effect on these and therefore substantiated the feasibility of a new-generation electronically controlled diesel FIS without accumulator.
In addition, a modification of latest solenoid-generation commercial Multijet electroinjector was realized so as to sensibly reduce the dwell time bound for fusion-free sequential injection shots, enhancing such component at HCCI combustion application level. The new injector design, based on an integrated experimental-theoretical analysis of system dynamics, was carried out by a pre¬viously developed C.R. numerical model. Experimental results on novel injector performance were examined.
Included in: SAE SP-2081 'New Diesel Engines and Components, 2007'
ISBN: 978-0-7680-1871-4
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				Abstract

				An innovative hydraulic layout for Common Rail (C.R.) fuel injection systems was proposed and realized. The rail was replaced by a high-pressure pipe junction in order to obtain faster dynamic system response during engine transients, smaller pressure induced stresses and sensibly reduced production costs. Compared to a commercial accumulator, whose internal volume ranges from 20 to 40 cm3, such a junction provided a hydraulic capacitance of about 2 cm3 and had the main function of connecting the pump delivery to the electroinjector feeding pipes. In the design of the novel FIS layout, the choice of the high-pressure pipe dimensions was critical for system performance optimization. Injector supplying pipes with length and inner diameter not in the actual production range were selected and applied, so as to stabilize the system pressure level during an injection event and reduce pressure wave oscillations.
The new injection system was realized and subjected to experimentation on a high performance test bench Moehwald-Bosch MEP2000-CA4000 under engine-like conditions. For single injections, the performance of the proposed apparatus was shown to be similar to those of commercial-type C.R. systems. On the other hand, with reference to multiple injections, the dynamics of the innovative system resulted to be consistently improved because of a significantly reduced dependence of the overall injected fuel amount on dwell-time in sequential injection shots. Furthermore, fluid dynamic interaction between injectors was minimized by the adoption of hydraulic circuit design solutions such as to prevent the occurrence of resonance phenomena among injectors. The results proved that the rail capacitance was not an essential parameter in the attenuation of pressure wave disturbance, whereas injector inlet-pipe sizes did have a large effect on these and therefore substantiated the feasibility of a new-generation electronically controlled diesel FIS without accumulator.
In addition, a modification of latest solenoid-generation commercial Multijet electroinjector was realized so as to sensibly reduce the dwell time bound for fusion-free sequential injection shots, enhancing such component at HCCI combustion application level. The new injector design, based on an integrated experimental-theoretical analysis of system dynamics, was carried out by a pre¬viously developed C.R. numerical model. Experimental results on novel injector performance were examined.
Included in: SAE SP-2081 'New Diesel Engines and Components, 2007'
ISBN: 978-0-7680-1871-4
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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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