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In horizontal ground source heat pumps (GSHPs) systems heat exchangers are located underground horizontally and a heat carrying medium is circulated within the exchanger, transferring the heat from or to the ground via a heat pump. The horizontal ground source heat pumps configuration is usually the most cost-effective when adequate yard space is available and trenches are easy to dig, especially while a building is under construction.
The aim of this study is to model trends in temperatures around a real GSHP system under the influence of several weather parameters, including solar radiation, thermal radiation, and convective heat transfer, at the ground surface. The experimental ground source heat pump plant is installed at the Caleffi Research Center (Piedmont Region, NW Italy) and involves a network of pipes buried 1 m below the surface, covering an area of about 210 m2. A numerical simulation model that considered the energy balance at the ground surface is developed using the finite-element Comsol Multiphysics® package; Fig. 1 shows a schematic view of the 3D model geometry. Heat transfer processes at the ground surface included those due to variable wind speed, air temperature, solar radiation, and long-wave radiation. The thermal field is solved with transient conditions by determining the ground temperature distribution. Model results are compared with experimental temperature data, which are collected with a monitoring system comprised of five recording thermometers, positioned about 80 cm below the ground surface. The thermometers are located at the four corners and at the center of the area. Simulations are performed for one year operation. In general, good agreement is obtained between the measured and simulated values of the ground temperatures (Fig. 2).
Present work aims to investigate the effects that buildings may have on the operation of horizontal ground heat exchangers. A not negligible effect due to heat interaction with the building is detected. These interactions are further investigated using the numerical model. The results showed that the presence of buildings near the exchangers influenced the temperature trend through the subsoil and, consequently, GSHP performance. Therefore, the modeling assumption of a vertical adiabatic surface may be inappropriate, especially when the application to urban environment is analyzed.



Buildings effects on the operation of horizontal ground heat exchangers: comparison between numerical modeling and experimental results / Gnavi, Loretta; Roccia, Emanuele; Taddia, Glenda; LO RUSSO, Stefano; Verda, Vittorio. - STAMPA. - (2013), pp. 18-19. (Intervento presentato al  convegno 4th European Geothermal PhD Day tenutosi a Szeged (Hungary) nel 5-7 May 2013).
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				Abstract

				In horizontal ground source heat pumps (GSHPs) systems heat exchangers are located underground horizontally and a heat carrying medium is circulated within the exchanger, transferring the heat from or to the ground via a heat pump. The horizontal ground source heat pumps configuration is usually the most cost-effective when adequate yard space is available and trenches are easy to dig, especially while a building is under construction.
The aim of this study is to model trends in temperatures around a real GSHP system under the influence of several weather parameters, including solar radiation, thermal radiation, and convective heat transfer, at the ground surface. The experimental ground source heat pump plant is installed at the Caleffi Research Center (Piedmont Region, NW Italy) and involves a network of pipes buried 1 m below the surface, covering an area of about 210 m2. A numerical simulation model that considered the energy balance at the ground surface is developed using the finite-element Comsol Multiphysics® package; Fig. 1 shows a schematic view of the 3D model geometry. Heat transfer processes at the ground surface included those due to variable wind speed, air temperature, solar radiation, and long-wave radiation. The thermal field is solved with transient conditions by determining the ground temperature distribution. Model results are compared with experimental temperature data, which are collected with a monitoring system comprised of five recording thermometers, positioned about 80 cm below the ground surface. The thermometers are located at the four corners and at the center of the area. Simulations are performed for one year operation. In general, good agreement is obtained between the measured and simulated values of the ground temperatures (Fig. 2).
Present work aims to investigate the effects that buildings may have on the operation of horizontal ground heat exchangers. A not negligible effect due to heat interaction with the building is detected. These interactions are further investigated using the numerical model. The results showed that the presence of buildings near the exchangers influenced the temperature trend through the subsoil and, consequently, GSHP performance. Therefore, the modeling assumption of a vertical adiabatic surface may be inappropriate, especially when the application to urban environment is analyzed.
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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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