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Groundwater heat pumps have potential advantages in terms of energy efficiency and environmental impact. The diffusion of such technology in the urban areas potentially represents one important task for the European development in the renewable energy.
The Groundwater Heat Pump (GWHP) system is an open-loop system that withdraws water from a well or surface water, passes it through a heat exchanger and discharges the water into an injection well or nearby river. Depending on the use mode (heating or cooling), energy may be extracted or injected. As an efficient use of natural energy, this system utilizing the relatively stable temperature of groundwater can achieve a higher coefficient of performance and offers a more energy saving solution than the conventional Air-Source Heat Pump (ASHP) system.
This study is aimed to highlight the hydrogeological potential for the Piemonte regional territory to supply clean energy by the diffusion of GWHPs and therefore contribute to reducing greenhouse gas (GHG) emissions starting from the regional analysis of (1) the hydrogeological plain setting and (2) the spatial distribution and temporal variability of the shallow groundwater temperature.
Focusing on the GWHP, the groundwater temperatures trend and the productivity characteristics of the shallow aquifers in the alluvial plain of the Piemonte region were examined.
The distribution of mean groundwater temperatures ranged from a minimum of 10.3°C to a maximum of 17.0°C with a mean of 14.0°C. Differences among diverse areas were slight according with the modest variations in the general climatic condition.
Air-temperature influence (seasonal variability) seemed strictly connected to the depth to groundwater in the measure point and it was negligible when the value was over 9.5 m.
The vertical separation between the unconfined and deeper confined aquifers varies from a few meters to several tens of meters depending on local hydrogeological conditions. Deep, high-quality groundwater bodies are legally preserved for human consumption. To avoid potential alteration of the deeper aquifer, they should not be intersected by the wells to be used to operate the GWHP plant. Moreover, GWHP could be used only with shallow groundwater. Environmental conditions and the widespread distribution of a suitable shallow aquifer in the entire Piemonte plain encourage the use of GWHPs. Energy demand is concentrated in the urban and industrial areas, which are located preferentially in the plain where low-enthalpy geothermal energy associated with the shallow aquifer is ready available.
Future diffusion of GWHP could be favoured by the great number of existing groundwater wells used for various purposes throughout the region that could limit additional installation costs especially for small buildings.
At the end of 2012 more than 55 GWHP plants were requested to be authorized or are under construction in the whole Piemonte region plain.
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				Groundwater heat pumps have potential advantages in terms of energy efficiency and environmental impact. The diffusion of such technology in the urban areas potentially represents one important task for the European development in the renewable energy.
The Groundwater Heat Pump (GWHP) system is an open-loop system that withdraws water from a well or surface water, passes it through a heat exchanger and discharges the water into an injection well or nearby river. Depending on the use mode (heating or cooling), energy may be extracted or injected. As an efficient use of natural energy, this system utilizing the relatively stable temperature of groundwater can achieve a higher coefficient of performance and offers a more energy saving solution than the conventional Air-Source Heat Pump (ASHP) system.
This study is aimed to highlight the hydrogeological potential for the Piemonte regional territory to supply clean energy by the diffusion of GWHPs and therefore contribute to reducing greenhouse gas (GHG) emissions starting from the regional analysis of (1) the hydrogeological plain setting and (2) the spatial distribution and temporal variability of the shallow groundwater temperature.
Focusing on the GWHP, the groundwater temperatures trend and the productivity characteristics of the shallow aquifers in the alluvial plain of the Piemonte region were examined.
The distribution of mean groundwater temperatures ranged from a minimum of 10.3°C to a maximum of 17.0°C with a mean of 14.0°C. Differences among diverse areas were slight according with the modest variations in the general climatic condition.
Air-temperature influence (seasonal variability) seemed strictly connected to the depth to groundwater in the measure point and it was negligible when the value was over 9.5 m.
The vertical separation between the unconfined and deeper confined aquifers varies from a few meters to several tens of meters depending on local hydrogeological conditions. Deep, high-quality groundwater bodies are legally preserved for human consumption. To avoid potential alteration of the deeper aquifer, they should not be intersected by the wells to be used to operate the GWHP plant. Moreover, GWHP could be used only with shallow groundwater. Environmental conditions and the widespread distribution of a suitable shallow aquifer in the entire Piemonte plain encourage the use of GWHPs. Energy demand is concentrated in the urban and industrial areas, which are located preferentially in the plain where low-enthalpy geothermal energy associated with the shallow aquifer is ready available.
Future diffusion of GWHP could be favoured by the great number of existing groundwater wells used for various purposes throughout the region that could limit additional installation costs especially for small buildings.
At the end of 2012 more than 55 GWHP plants were requested to be authorized or are under construction in the whole Piemonte region plain.
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					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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