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Nowadays the photovoltaic research is focused on increasing the performances, the durability
and reducing the cost of production of solar cells, such as PV modules. These are
the paromount fields to make photovoltaics more attractive for the energetic market. In this
dissertation two of these aspects are investigated: the durability and the cost reduction issues.
The fracture mechanics of the Silicon, the standard material used for the solar cells, is the
main subject of the presented study.
In the recent and next years the relevance of the durability studies is expected to increase
more and more because of the developing of a new segment of PV, the building integrated
Photovoltaic (BIPV). These new products incorporating PV modules in the building materials
are curtains, walls, windows, sloped roofs, flat roofs, facades, shading systems and roofing
shingles. In the new generation of BIPV systems, PV modules replace parts of the building
structure, providing functional considerations and lowering costs.
In this market the thin-film PV is the most promising technology because of its superior flexibility,
minimal weight, and the ability to perform in variable lighting conditions. The issues
of this particular PV market are not only the energy production but also the structural safety
and performance in addition to architectural specifics as the shadowing. In this framework the
durability, the degradation and new technology to achieve a cost reduction are of fundamental
importance.
In this thesis, experimental diagnostic techniques and interpretative models based on
linear and nonlinear fracture mechanics for studying the phenomena of fracture in Silicon
are presented. In particular the development and the use of techniques for the quantitative
analysis of electroluminescence signals, for the detection of cracks in Silicon caused by
thermo-elastic stresses, have been developed. The experimental results have been obtained
during an extensive experimental campaign conducted at Politecnico di Torino.
For the interpretation of the experimental evidence it has been proposed an original onedimensional
electrical model for predicting the eect of cracks on the distribution of electric
current. Subsequently, the electric field has been coupled to the mechanical, introducing an
electric resistance located at the level of the crack and dependent on the crack itself.
In parallel, a numerical analysis has been carried out, using the finite element codes FRANC2D
and FEAP, on the phenomenon of peeling in mono-crystalline Silicon induced by thermoelastic
stresses. This study, which can be very important in applications because it may allow
the production of ultra-thin solar cells with a significant saving of material, is carried out in
collaboration with the Institute for Solar Energy Research (ISFH), Hamelin, Germany. This
process exploits the thermo-mechanical stresses due to the contrast between the elastic proviii
perties of Silicon and Aluminium in line with earlier studies of the school of Harvard. It
has been proposed a broad campaign experimental and numerical in order to optimize the
process.
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and reducing the cost of production of solar cells, such as PV modules. These are
the paromount fields to make photovoltaics more attractive for the energetic market. In this
dissertation two of these aspects are investigated: the durability and the cost reduction issues.
The fracture mechanics of the Silicon, the standard material used for the solar cells, is the
main subject of the presented study.
In the recent and next years the relevance of the durability studies is expected to increase
more and more because of the developing of a new segment of PV, the building integrated
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are curtains, walls, windows, sloped roofs, flat roofs, facades, shading systems and roofing
shingles. In the new generation of BIPV systems, PV modules replace parts of the building
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and performance in addition to architectural specifics as the shadowing. In this framework the
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In this thesis, experimental diagnostic techniques and interpretative models based on
linear and nonlinear fracture mechanics for studying the phenomena of fracture in Silicon
are presented. In particular the development and the use of techniques for the quantitative
analysis of electroluminescence signals, for the detection of cracks in Silicon caused by
thermo-elastic stresses, have been developed. The experimental results have been obtained
during an extensive experimental campaign conducted at Politecnico di Torino.
For the interpretation of the experimental evidence it has been proposed an original onedimensional
electrical model for predicting the eect of cracks on the distribution of electric
current. Subsequently, the electric field has been coupled to the mechanical, introducing an
electric resistance located at the level of the crack and dependent on the crack itself.
In parallel, a numerical analysis has been carried out, using the finite element codes FRANC2D
and FEAP, on the phenomenon of peeling in mono-crystalline Silicon induced by thermoelastic
stresses. This study, which can be very important in applications because it may allow
the production of ultra-thin solar cells with a significant saving of material, is carried out in
collaboration with the Institute for Solar Energy Research (ISFH), Hamelin, Germany. This
process exploits the thermo-mechanical stresses due to the contrast between the elastic proviii
perties of Silicon and Aluminium in line with earlier studies of the school of Harvard. It
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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.

				
					Annulla
					procedi
				

			

		

	


		
		
			
				Errore

										
			

								
				
					Errore

					

				

			

		

	
	





		
	

	


	
		Powered by IRIS	-	about IRIS	-	Utilizzo dei cookie	-	Privacy	

	
		





	[image: Logo CINECA]
	
 Copyright © 2024 

