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In the last years, the scientific literature has reported an increasing use of hydraulic models to describe water distribution systems (WDS). Hydraulic  models  represent  tools  for  managing  the  complexity  of  WDSs,  and  a  number  of  optimization  methods  have been proposed  to  improve  the  performance  of  these  infrastructures.  However,  because  of  the  lack  of  available  data  on  WDSs many works  have  only  considered  synthetic  WDS  with  idealized  behaviour  or  small-sized  WDSs  with  simple  topology  and limited complexity. This lack of complex case studies has often hindered the demonstration of the potential of hydraulic models and  of  the optimization  approaches  relying  on  their  use.  In  this  work,  we  present  a  case  study  about  a  real  large  WDS.  The system  is  composed  of  approximately  3000  pipes  (>170  km)  and  3000  demand  nodes  (corresponding  to  50,000  users)  that  are spread across a hilly area over a 200 m elevation gradient. Water is provided by ten wells and it is distributed by five pumping stations  and  four  tanks  at  different  elevations. Pump operation is partly automatically  controlled by water levels in tanks and partly  by  a  fixed  temporal schedule. This complexity results in a  nontrivial hydraulic behaviour that is well reproduced by our hydraulic model. The model is also used  with a multi-objective genetic algorithm solver to identify different operational scenarios that lead to a reduction of energy consumption and water leakages.
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				In the last years, the scientific literature has reported an increasing use of hydraulic models to describe water distribution systems (WDS). Hydraulic  models  represent  tools  for  managing  the  complexity  of  WDSs,  and  a  number  of  optimization  methods  have been proposed  to  improve  the  performance  of  these  infrastructures.  However,  because  of  the  lack  of  available  data  on  WDSs many works  have  only  considered  synthetic  WDS  with  idealized  behaviour  or  small-sized  WDSs  with  simple  topology  and limited complexity. This lack of complex case studies has often hindered the demonstration of the potential of hydraulic models and  of  the optimization  approaches  relying  on  their  use.  In  this  work,  we  present  a  case  study  about  a  real  large  WDS.  The system  is  composed  of  approximately  3000  pipes  (>170  km)  and  3000  demand  nodes  (corresponding  to  50,000  users)  that  are spread across a hilly area over a 200 m elevation gradient. Water is provided by ten wells and it is distributed by five pumping stations  and  four  tanks  at  different  elevations. Pump operation is partly automatically  controlled by water levels in tanks and partly  by  a  fixed  temporal schedule. This complexity results in a  nontrivial hydraulic behaviour that is well reproduced by our hydraulic model. The model is also used  with a multi-objective genetic algorithm solver to identify different operational scenarios that lead to a reduction of energy consumption and water leakages.
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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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