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Moduli fotovoltaici innovativi: customizzazione e 

applicazioni 



Definizione di BIPV e BAPV
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Integrazione del fotovoltaico in ambiente urbano
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BAPV: Building applied (or added, or attached) photovoltaic

<The PV modules are directly attached to the buildings using additional

mounting structure and moving rails [&] and do not have any direct

effect on the building structures and the way they function.= [2]

BIPV: Building integrated photovoltaic

<Photovoltaic modules are considered to be building-integrated, if the

PV modules form a construction product providing a function as

defined in the European Construction Product Regulation CPR

305/2011. Thus, the BIPV module is a prerequisite for the integrity of

the building9s functionality.= [3]

[2] Nallapaneni Manoj Kumar, K. Sudhakar, M. Samykano, Performance comparison of BAPV and BIPV systems with c-Si, CIS and CdTe photovoltaic 

technologies under tropical weather conditions, Case Studies in Thermal Engineering, Volume 13, 2019, 100374, https://doi.org/10.1016/j.csite.2018.100374.

[3] EN 50583, Parts 1 and 2, Photovoltaics in buildings
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Applicazioni BAPV

Source: Biologik System Source: Solitek
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Applicazioni BIPV
< When we hear about photovoltaics, however, the image that 

is invoked in our mind is a blue or black element that usually 

seems to <overload= the aesthetic image of a building [4]=

[4] Saretta, E.; Bonomo, P.; Frontini, F. Active BIPV glass facades: Current trends of innovation. In 

Proceedings of the GPD Glass Performance Days 2017, Tampere, Finland, 28330 June 2017

Source: Issol solarSource: Solmonte
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Perchè il BIPV nelle città?

eurac research matteo.delbuono@eurac.edu7



Overall, buildings in the EU are responsible for 40 percent of energy consumption and 36 percent of 

greenhouse gas emissions, mainly due to construction, use, renovation and demolition.

Source: https://commission.europa.eu/news/focus-energy-efficiency-buildings-2020-02-17_it
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By 2030:
39% of the total solar capacity!
PV Distributed: comprende installazioni

residenziali, edifici commerciali, industriali

e progetti off-grids

Source: IEA (2024), Renewables 2024, IEA, Paris https://www.iea.org/reports/renewables-2024, Licence: CC BY 4.0
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46,9 %*

Transformation of the 

building stock to nZEB

On-site production of energy 

from renewable sources RES 

Design of energy flexible 

buildings

* Portion of Italian territory affected by areas under landscape or cultural heritage protection Source: Environmental and 

Landscape Territorial Information System of Mibact (Sitap)
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Source: http://https://encyclopedia.pub/

Il Sistema fotovoltaico può essere

parte integrante dell9edificio o essere

installato in parti contigue e

contribuire al fabbisogno elettrico

dello stesso edificio
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Costo del BIPV a confronto con materiali passivi

Source: www.metsolar.eu, 2022

Il costo medio di facciate BIPV è in un rage che va dai 120¬/m2 ai 625¬/m2 con un payback time di 10/15 anni in Europa
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Bilancio economico per facciate BIPV

Source: www.metsolar.eu
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Integrazione multilivello
negli edifici
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Source: https://arstechnica.com/
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Posizionamento del layer colorato

Lars O. Grobe, Michaela Terwilliger, and Stephen Wittkopf (2020). Designing the colour, pattern and

specularity of building integrated photovoltaics. Proceedings ATI 2020: Smart Buildings, Smart Cities,

Izmir, pp. 44 3 53. DOI:10.5281/zenodo.4049446
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i. Celle solari con trattamento anti-riflettente

ii. Layer fotovoltaico semi-trasparente o colorato

iii. Layer con filtri solari, colorati o con pattern

iv. Pellicole polimeriche colorate

v. Vetro solare serigrafato o rivestito

i

v
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Source: http://www.lofsolar.com/
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Source: www.Kromatix.com
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Source: https://www.activ-glass.com/home

Source: https://sunage.ch/

Source: https://www.tesla.com/solarpanels
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Source: https://sunage.ch/

Solar façade of the 

new building at 

Senn Areal in Bern 

by Avancis

Source: https://sunage.ch/
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Normativa per integrazione

del fotovoltaico negli edifici
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i. EN 50583 3 Fotovoltaico negli edifice (Norma Europea)

ii. ISO/TS 18178 3 Vetro per edilizia, vetro fotovoltaico stratificato per uso in 

edilizia (International mechanical standard)

iii. IEC 62980 3 Moduli fotovoltaici per applicazioni su facciate continue 

(International electrical standards)

iv. IEC 61215 3 Moduli fotovoltaici terrestri (silicio cristallino)

v. IEC 61646 3 Moduli fotovoltaici terrestri (tecnologia film sottile)

vi. IEC 61730 3 Qualificazione di sicurezza per moduli fotovoltaici

vii. ISO 12543 3 Vetro in edilizia (vetro stratificato e di sicurezza per uso in edilizia)

EN 3 European Standard

ISO 3 International mechanical standards

IEC - International electrical Standards
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Terrestrial photovoltaic modules 3 Design 

qualification and type approval

" 61215 for crystalline silicon

" 61646 for thin film modules
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Photovoltaic module safety qualification IEC 61730
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Photovoltaic module safety qualification IEC 61730
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Prescrizioni Vigili del Fuoco 

CEI 82-25 Guida alla realizzazione degli impianti

fotovoltaici

Guida alla installazione degli impianti fotovoltaici

Normativa VVFF e sicurezza

Relazione tecnica VVFF 3 Nucelo Investigativo

Antincendi, Capannelle Roma 

Assessing Fire risk in Photovoltaic System and developing 

safety concepts 3 TUV, Fraunhofer, Beruffeuerwehr

München)
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ü Surriscaldamento junction box

ü Serraggio cavi e connettori (sfarfallio)

ü Difetti della junction box

ü Arco voltaico in continua 
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Database Eurac per sistemi BIPV
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https://integratedpv.eurac.edu/it
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Ventilation

Mounting/

dismounting

Safety
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Q-railing
Solar Retrofit
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Energy 

management

Safety

SMA

Sonnen

REFU Elektronik
TE Connectivity

SolarEdge
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" CASE STUDY of buildings realised with IPV 

technology: different size, use, architectural 

language, context

" PRODUCTS for IPV, standard and customisable:

- solar modules

- mounting systems

- component for energy management

" CONTACTS of companies, and professionals

" TRENDS from the case studies included (e.g. 

technologies used, costs, performance)
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