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PV SYSTEMS 

Building Integrated Photovoltaics 1 

Building integrated PV 

 BIPV issues 

◦ Inclination 

◦ Orientation 

◦ Shading 

◦ Temperature 

◦ Design 

 PV & architecture 

 Categories of BIPV 

 PV integrated in public spaces 
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Building integrated PV 

 Optimal inclination for maximizing energy 

yield but aesthetically it may not make sense 

 Optimal orientation usually south (north) 

but not always (e.g. in a region prone to early 

morning fog, optimal may be slightly to the west) 
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Building integrated PV 

 Importance of shading – crucial during 

system & building design (micro-inverters make 

PV system more tolerant to shading mistakes) 
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Building integrated PV 

 Importance of shading – crucial during 

system & building design (micro-inverters make 

PV system more tolerant to shading mistakes) 

 Notice that high surrounding buildings 

may also alter (i.e. usually block!) diffusive 

light 
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Building integrated PV 
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Building integrated PV 

 Importance of temperature: (ventilated) air 

gap behind module to keep ‘low’ module 

temperature (extra: insulating function!) 

 Design! 

◦ ‘High-tech’ or ‘Green’ look 

◦ Replacement for other facade materials 

(e.g. office building) 
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HOW CAN PV BE INCORPORATED INTO THE 

BUILDING DESIGN? 
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HOW CAN PV BE INCORPORATED INTO THE 

BUILDING DESIGN? 
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MANY DIFFERENT CLASSIFICATION SCHEMES 
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SOLAR ROOF TILES 

11 

SOLAR ROOF TILES 
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SOLAR ROOF TILES 
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SOLAR GLAZING 
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SOLAR FACADES 
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SOLAR FACADES 
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SOLAR FACADES 
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SOLAR FACADES 

Cold facades 

have an air gap 

for ventilation 
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SOLAR ACCESSORIES 
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SOLAR ACCESSORIES 
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SOLAR ACCESSORIES 
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12 kW | Server de Vouga, 2012 
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SOLAR ACCESSORIES 
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Performance 

As much  
energy  

as possible 

At the  
lowest cost  
of investment 

Integration 

As  
functional  
as possible 

At the  
highest added 

value 

BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 

Totally transparent (to the visible light).  

Natural sunlight for indoor lighting but only making use of about ½ of the available 

energy. 

Luminescent material absorbs IR radiation and re-emits it with a different 

‘colour’, the photon flux going to the solar cell on the window edge as if in an 

optical fiber. 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 

The alignment of the two sets of strips 

leads to very sensitive obstruction to light 

as function of the incidence angle. 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 
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BIPV IS DIFFERENT FROM STANDARD PV 

Kinetic solar facade  

Moving concentrating glass prisms for beam solar irradiation 

 Diffuse radiation gets through for indoor lighting 

 Heat is collected and may be used for heating/cooling of the building 
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BIPV IS DIFFERENT FROM STANDARD PV 
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THE COST OF BIPV 
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THE COST OF BIPV 
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THE COST OF BIPV 

Comments 

Roof BIPV market more developed than facades 

Average end-user price is about 300 €/m2, in spite 

of large range of prices 

Assuming 15% efficiency (150W/m2) one gets 

2€/W so there is a +200% premium for BIPV 

[compare with 0.60 €/W for factory gate module] 

But we’re avoiding using other roof/facade materials 

with similar costs (but less ‘function’) so one can 

argue that BIPV is free. 
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BIPV in public spaces 

 Increase locally produced renewable 

electricity 

 Bring PV closer to the people  

 Promote sustainability (usually more visible 

than when in/on buildings) 

 Examples:  

◦ Urban street equipment 

◦ Shelters, barriers, shading structures 

◦ Urban art 
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BIPV in public spaces 

Main design issues 

 Solar resource (shadings more likely) 

 Visual appearance (key issue) 

 Vandalism and theft 

 Easy maintenance 

 Cost 
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BIPV in public spaces 
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BIPV in public spaces 
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BIPV in public spaces 
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BIPV in public spaces 
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BIPV in public spaces 
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BIPV in public spaces 
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BIPV in public spaces 
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BIPV in public spaces 
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SONIC BLOOM @SEATTLE FESTIVAL 2015 
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Further reading 
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