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Groundwater Heat Pumps Systems (GWHPs), utilizing relatively stable groundwater temperature, are an efficient use
of natural energy, can achieve a higher performance coefficient, and a thermal plume of colder or warmer re-injected
groundwater, known as the Thermal Affected Zone (TAZ), develops.
The plume propagation occurs primarily through advection (Lo Russo & Taddia, 2010), and tends to “degrade”
following conductive heat transport, and convection within moving water (Hecht-Mendez et al., 2010). Plumes of colder
or warmer re-injected groundwater are considered a potential anthropogenic geothermal resource or pollution. In fact, a
thermal plume might pose a risk to groundwater use downgradient.
This study is aimed to explore the auto and cross-correlation between some groundwater parameters (temperature,
hydraulic levels and electrical conductivity) measured through specific multiparameter probes in a real field test-site. The
data under consideration derived from the groundwater monitoring in the surrounding area of an injection well connected
to an open-loop GWHP plant installed in the “Politecnico di Torino” (NW Italy). The plant is used for cooling some of
the university buildings. Groundwater pumping and injection interfere only with the upper unconfined aquifer.
The GWHP plant is constituted by a 40-m deep pumping well (P2) and a downgradient 47-m deep injection well (P4).
A 35-m deep piezometer (S2) is located downgradient respect P4. The abstraction and injection well as the piezometer
are screened along the whole saturated zone of the exploited unconfined aquifer.
The continuous monitoring of the hydraulic levels, electrical conductivity EC and temperature T in P2, P4 and S2 is
performed along the whole year, including the period of the switching off of the cooling plant. The analysis of correlation
presented concentrates on the hourly data collected in the summer 2015. The GWHP plant started its operation on April
8th, 2015 and switch off on September, 3th 2015. Data collected in P4 and S2 are important to understand the subsurface
heat transport phenomena and the possible trend between EC and T. The study of these correlations can be useful to
characterize the heat transport in the aquifer and detecting the real velocity of migration of the thermal plume under the
real operating conditions.
Lo Russo S. & Taddia G. 2010. Advective heat transport in an unconfined aquifer induced by the field injection of an open-loop groundwater heat
pump. American Journal of Environmental Sciences 6(3), 253-259 DOI: 10.3844/ajessp.2010.253.259
Hecht-Mendez J., Molina-Giraldo N., Blum P. & Bayer P. 2010. Evaluating MT3DMS for heat transport simulation of closed geothermal systems.
Ground Water. DOI: 10.1111/j.1745-6584.2010.00678.x



Open-Loop Groundwater Heat Pump System: dynamic behavior and cross-correlation between the groundwater temperature and electrical conductivity / Taddia, Glenda; Dabove, Paolo; CERINO ABDIN, Elena; Manzino, Ambrogio; LO RUSSO, Stefano. - In: RENDICONTI ONLINE DELLA SOCIETÀ GEOLOGICA ITALIANA. - ISSN 2035-8008. - ELETTRONICO. - 40:(2016), pp. 819-819. (Intervento presentato al  convegno Geosciences on a changing planet: learning from the past, exploring the future 88° Congresso della Società Geologica Italiana tenutosi a Napoli nel 7-9 Settembre 2016) [10.3301/ROL.2016.79].
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				Abstract

				Groundwater Heat Pumps Systems (GWHPs), utilizing relatively stable groundwater temperature, are an efficient use
of natural energy, can achieve a higher performance coefficient, and a thermal plume of colder or warmer re-injected
groundwater, known as the Thermal Affected Zone (TAZ), develops.
The plume propagation occurs primarily through advection (Lo Russo & Taddia, 2010), and tends to “degrade”
following conductive heat transport, and convection within moving water (Hecht-Mendez et al., 2010). Plumes of colder
or warmer re-injected groundwater are considered a potential anthropogenic geothermal resource or pollution. In fact, a
thermal plume might pose a risk to groundwater use downgradient.
This study is aimed to explore the auto and cross-correlation between some groundwater parameters (temperature,
hydraulic levels and electrical conductivity) measured through specific multiparameter probes in a real field test-site. The
data under consideration derived from the groundwater monitoring in the surrounding area of an injection well connected
to an open-loop GWHP plant installed in the “Politecnico di Torino” (NW Italy). The plant is used for cooling some of
the university buildings. Groundwater pumping and injection interfere only with the upper unconfined aquifer.
The GWHP plant is constituted by a 40-m deep pumping well (P2) and a downgradient 47-m deep injection well (P4).
A 35-m deep piezometer (S2) is located downgradient respect P4. The abstraction and injection well as the piezometer
are screened along the whole saturated zone of the exploited unconfined aquifer.
The continuous monitoring of the hydraulic levels, electrical conductivity EC and temperature T in P2, P4 and S2 is
performed along the whole year, including the period of the switching off of the cooling plant. The analysis of correlation
presented concentrates on the hourly data collected in the summer 2015. The GWHP plant started its operation on April
8th, 2015 and switch off on September, 3th 2015. Data collected in P4 and S2 are important to understand the subsurface
heat transport phenomena and the possible trend between EC and T. The study of these correlations can be useful to
characterize the heat transport in the aquifer and detecting the real velocity of migration of the thermal plume under the
real operating conditions.
Lo Russo S. & Taddia G. 2010. Advective heat transport in an unconfined aquifer induced by the field injection of an open-loop groundwater heat
pump. American Journal of Environmental Sciences 6(3), 253-259 DOI: 10.3844/ajessp.2010.253.259
Hecht-Mendez J., Molina-Giraldo N., Blum P. & Bayer P. 2010. Evaluating MT3DMS for heat transport simulation of closed geothermal systems.
Ground Water. DOI: 10.1111/j.1745-6584.2010.00678.x
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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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