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Glass
PVB

Photovoltaic cells

PVB
Glass

Type of PV Application

Photovoltaic module structure

Value
(€/m2)

Installation cost (€/m2)

Cost savings for 
replaced elements (€/m2)

Effective cost (€/m2)0

Overlayered Partially
Integrated

Totaly
Integrated

Independent

The concept of BiPV demand the co-existence of the 
production of renewable energy and architectural 
functions of the elements, connecting the require-
ments of man and his living environment.

Creativity and design must be expressed in 
harmony with functionality, ecology, and aesthetics 
while at the same time guaranteeing the security of 
the people with respect to safety regulations.

Flexibility and customization of PV elements allow 
architects and designer to have the freedom to 
express themselves with shapes, colors, and light. The 
field of the  Glass in buildings offers new creative 
and aesthetic possibilities that realize prestigious 
solutions with bright and lightweight characteristics 
unique to their genre. 

EnergyGlass™ allows glass used in buildings to have 
the possibility to produce renewable energy, while 
preserving the characteristics of durability and 
security of structural glazing.

The photovoltaic modules in laminated safety glass 
designed and produced by Energy Glass™ are the 
ideal solutions for Building Integrated Photovoltaics 
needs, where glass is considered as a construction 
material. The freedom to personalize sizes, power 
output, transparencies and colors permit a harmonious 
continuity of the components while recognizing and 
preserving safety. With our solutions is the Photovoltaic 

modules that adapt themselves at the architectural 
requirements and not the vice versa.

EnergyGlass™ integrates the knowledge and experi-
ence of the photovoltaic sector with that of safety 
glass used in building. 

To attain and guarantee excellent results, Energy-
Glass™ uses a special type of PVB (Poly Vinyl 
Butyral) for its photovoltaic modules that was 
specially developed for solar energy uses. The PVB 
is the material typically used for layering the safety 
glass usually used in building for:

• Curtain walls
• Glazing used for Roofs
• Parapets and Balconies
• Windows 

PVB is the material that gives glass the characteristics 
of durability and lightness and is actually used in the 
production of car glazing.

EnergyGlass™ is the first Italian company with 
production facilities in Italy, which through a specified 
research and experimentation process supported by 
the University of Milan and Turin (Politecnico di 
Milano and  Politecnico di Torino) and supported by 
the producer of PVB Solar, has refined the glazing 
lamination process to make it perfectly compatible 
with the presence of photovoltaic cells.

Production of Renewable Energy 
Glazing-Integrated photovoltaics
Design e Creativity
Conformity to law
Security and Safety
Lightness
Durability
Clarity
High Transparency

The Photovoltaic glass/glass modules, laminates with PVB 
interlayer and  produced by EnergyGlass™ provide the 
following advantages:

• Satisfies all safety and security and quality standards  
 for laminated safety glass 
• High Transparency and Clarity.
• Greater adherence and resistance to imperfections 
 in the glass in the lamination process.
• Greater compactness of the laminate (glass, cells, 
 joining materials)
• Long term light and temperature stability of the module  
 systems based on experience with laminated  safety glass.
• Combination with other functions in PV module glazing, 
 e.g. sound insulating PVB, coloured PVB for design features.
• Less thickness of the glass and therefore less weight of 
 the units and structural support advantages compared 
 to using other encapsulated materials.
• Conformity to the standard codes defined for Structural 
 and Safety Glass.

More safety and security also means Risk Mitigation:
Functional: increase the life cycle of the product thanks to 
the reduced sensitivities to UV rays.
Physical: drastically reduce the possibility of collapse due 
to meteorological and seismic events.
Financial: the value of the product includes the architec-
tural elements of construction that will increase the real 
estate value in time.
Social: a secure choice  regarding architectural elements 
of construction with structural characteristics and conform-
ity to Italian and European codes, capable of producing 
clean energy as well. 

Photovoltaic Module in Structural Glass

In more advanced nations which are sensitive to energy 
problems, Integrated Photovoltaic Solutions for buildings 
is being noticed with great interest.

To make use of the potential of systems defined as 
BIPV (building integrated photovoltaics) in relation to the 
incremental cost of energy, architects and designers are 
looking for innovative solutions in order to find 
cost-effective solutions of the glazing integrated photo-
voltaics used in facades and coverings.

Many countries have defined regulations about safety 
and security related to usage of glazing in buildings. 
Requirements has been defined about guarantees of 
resistance to loads of different types (static, crowds, 
weather conditions, seismic phenomenon). Only the 
laminated safety glass can satisfy them.

The interlayer component that furnishes the safety 
characteristics to laminated glass is PVB.

PVB has made a notable success in the lamination of 
safety glass thanks to its properties of adhesion, trans-
parency, durability, and superior stability to tempera-
ture and to UV rays.

PVB also provides an increased durability and an 
improved post-break safety. These are exactly the require-
ments that a structural safety glass must satisfy for construc-
tion of façade, overhead glazing, balcony etc. The appli-
cation of PVB allows the use of thinner glass that reduces 
weight and provides a unique and compact solution.Multifunction Units Complimentary Services

Thermal Isolation 
Acoustic Isolation
Shielding
Protection
Personalized Units in size, 
power, color, and transpar-
ency  

Cooperation with Architects and Designers
Research and Experimentation  in collabora-
tion with the University of Milan and Turin

Years of Experience in projects with 
structural glazing.

Complete solutions for photovoltaics and 
architectural integration 

Technical Features of Photovoltaic Modules in Safety and Security Glass 

The Photovoltaic modules produced by EnergyGlass™ can be personalized 
in relation to their architectural and energy requirements.

Unit dimensions: our production facilities can produce units up to 8 square meters of surface area.

General Characteristics

• Minimum cell distance – glass borders: 20 mm
• Cell Orientation: Vertical or Horizontal
• Encapsulated Material: 2 layers of PVB Solar of 0,76 mm
• Glass Thickness:     Front:  Extra clear. Thickness: 4-5-6 mm
        Rear: Extra clear or Float. Thickness: 4-5-6-8-10-12-15 mm
        Possibility of using special glass
 Glass Manufacture:    Front: Tempered and HST (Heat Soak Test – estimated nickel sulfide survey)
               Rear: Hardening or Tempering and HST
               Polished wire grinding
               Possibility of serigraphic effect or PVB Color on rear glass

The laminated Photovoltaic modules with PVB Solar 
comply with construction standards for Structural Safety Glass 

• UNI EN ISO 12543 1-6: Glass in building – Laminated glass and laminated safety glass
• UNI EN 12600: Glass in building – Pendulum test – Impact test method and classification of flat glass
• UNI EN 356: Glass in building – Security glazing – Testing and classification of resistance against manual attack

Partnership

•  University of Milan (Politecnico di Milano): 
 Collaboration for the design of integrated architectural photovoltaic solutions  
 Conventions for the Research and Development Laboratory on the use of structural glass in construction 
 Prototypes and Test of customized glazing solutions

• University of Turin (Politecnico di Torino): 
 Test and experimentation of PV glazing solutions

Examples of some possible configurations expressed for square meter

The Architecturally Integrated Photo-
voltaic Modules replace construction 
materials (coverings, facade, para-
pets, etc.) of public and private 
buildings, performing the dual function 
of energy production and of architec-
tural elements, allowing cost savings 
and a more rapid return on investment.

The values were calculated with Photovoltaic Cells of size 156x156mm 
and power 3.9 Wp and can vary based on dimensions and power of cells used.

Number of Cells

16
20
25
30
36

% Transparency

61%
51%
39%
27%
12%

% Opaque

39%
49%
61%
73%
88%

Power (Wp)

62
78
97

117
140

PVB and Safety

EnergyGlass
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™

“Solar architecture is not about fashion, it is about survival”   
Norman Foster
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