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Best practices of BIPV in Europe



Zoetermeer, the Netherlands



Why do we want PV on our Buildings?

- Electricity generated close to the end-user:  High Value

PV as a building product



Grid parity in Europe – 2020

irradiation PV generation
(kWh/m 2·yr) cost (€/kWh)
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Insolation map:
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states and candidate countries. Solar Energy, 
81, 1295–1305, http://re.jrc.ec.europa.eu/pvgis/
Courtesy W.C. Sinke, ECN and PV Technology 
Platform



Why do we want PV on our Buildings?

- Electricity generated close to the end-user:  High Value

- Efficient use of scarce ground

- Lower BOS costs

PV as a building product



In principle lower BOS Costs

Support structure is 
already paid for

Replacement of 
conventional 
building material



Function building envelop

• Climate protection 
• Insulating
• Noise protection
• Provides shadow
• Architectural function

Source: Schott Solar



Why do we want PV on our Buildings?

- Electricity generated close to the end-user:  High Value

- Efficient use of scarce ground

- Lower BOS costs

- Adding value to the aesthetics of the building

PV as a building product



Adding value to the aesthetics of the building

Expensive high-architecture Standard dwellings (Upper Segment)



Where to put PV in/on a building?



Typical building applications



Sloped roof – add-on (BAPV)

Source: Solar Watt
Source: Schletter



Sloped roof PV roof tiles - integrated

 

Lafarge, PVT 800 

Sunpower Suntile



Sloped roof - integrated

Intersole



Canopy - see through modules

Nieuwland, Amersfoort, the Netherlands



Flat roof – add-on (ballasted system)

Library, Amsterdam, the Netherlands, 80 kWp



Flat roof - thin film (flexible)

Source: Solar Integrated Technologies



Flat roof – flexible thin film 

Alwitra, Evalon Solar
Synthetic roofing membrane, 
Thin film

Soprema, Sopra Solar, 
bituminous roofing membrane, 
Thin film



Flat roof – integrated crystalline

Open Energy, 
monocrystalline

Synthetic roofing 
membrane

Arselor Mittal, Alsolar

Metal roof covering, 
polycrystalline



Best practice

1. Technical solutions
2. Economical factors
3. Design

Technical solutions (safety aspects)

1. Resistance to wind loads

2. Water tightness of the roof

3. Source of fire, propagation or spread of fire
4. Internal condensation (moist)

5. Electrical safety (Safety requirements for PV modules are defined in the standard IEC 61730 PV module 
safety qualification)

Design

Architectural pleasing, detailing

 



Flat roof – flexible thin film: Switzerland

Lugano, AET building, 15.36 kWp thin film PV system



Façade - integrated: UK

CIS Tower Manchester
(Cooperative Insurance Society)
3972 m2 of cryst. modules, 391 kWp

Source: Solar Century



Atrium – see through: Germany

Structural glazing

‘Besucherpavillon
Steinhuder Meer ‘

16 kWp

Building owner:
Elektrizitätswerk
Minden-
Ravensberg GmbH



Sloped roof - integrated / Canopy: France 

Source: Tenesol
Chambery: Clipsol solar thermal and PV



Roof tiles - integrated: France

Source: Imerys Toiture



Façade - integrated: France

ST Microelectronics office 
building, 

Grenoble, France
36.4 kWp



Sloped roof - integrated: France



Sloped roof - integrated see-trough: Italy

Rome, the Children’s museum, 15.6 kWp



Flat roof - flexible thin film: the Netherlands

Source: Weka daksystemen



Glass-glass applications: The Netherlands

Heerhugowaard, the Netherlands ‘City of the sun’ - 350 kWp



Sloped roof: the Netherlands

24 dwellings Zwaagwesteinde
69 kWp

Langedijk Lagune, 131 kWp

Water tight underlayer

23 dwellings



Façade - thin film: the Netherlands

The Netherlands, Leiden



Façade - integrated : Spain

Tafalla, Navarra, Spain



Sloped roof – add-on: Spain



Façade - add-on: Austria

Trend Villach



Sloped roof - roof tiles: Austria



Summarizing

• The current BIPV market shows a variety of systems and solutions for PV 
mounted on or integrated in the building envelop. 

• Aesthetics is an important aspect but it is difficult to find a common 
opinion. However a more general felt aspect is that patchwork of modules 
should be avoided. 

• When PV modules become cheaper in the near future costs for mounting 
systems and labour costs become more and more important. 



Summarizing

• Important success factors for BIPV are the solutions to safety aspects. The 
most important safety aspects are:

• Resistance to wind load
• Water tightness of the roof
• Propagation or spread of fire
• Internal condensation (moist)

• Real successful BIPV systems are those systems that deal successfully 
with these aspects. It guarantees PV systems with high output and less 
operational problems.



More information

Websites:
– http://www.pv-performance.org
– http://www.pvsunrise.eu

– http://www.bipv.ch/base_e.asp
– http://www.iea-pvps.org/
– http://www2.epia.org/04Media/pictures_new.asp?page=6&

search=Search&order=



Thank you for your attention

Email JC.Jol@ecofys.nl


