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Problem 

ÅSkylights often require light control hardware 
to block out excessive light and heat during 
sunny conditions. 

ÅSolar roof modules are often not cost effective 
due to high solar cell, packaging and 
installation costs.

ÅConventional solar windows have poor light 
transmission and/or only low efficiency solar 
cell performance.



Our Solution

ÅA solar cell window has been developed at 
McMaster University.

ÅThis window optimizes the use of sunlight and 
divides it effectively between lighting and 
electric power generation



Competitive Advantages

ÅSolar cell window provides controlled, 
comfortable lighting instead of patchy, 
uncontrolled lighting 

ÅSolar energy costs are lowered since silicon, 
packaging and installation costs are minimized



Current products:

ÅA poor trade-off 
between illumination 
and electrical power

ÅHighly distracting light 
patterns



Current products:  Fixed light 
transmission forces designer to 

compromise between light transmission 
and solar power available. 



Current thin film  
(amorphous silicon) semi-
transparent solar cell 
windows:

-Low conversion efficiency 
(approx 4%)

-Fixed transmission of light 
regardless of light conditions



New solar skylight

ÅSkylight provides hightransmissionwhen the 
sun is at a steep angle (early morning, late 
afternoon) 

ÅLow transmissionwhen the sun is more direct 
(at noon).  

ÅOptimizesinterior lighting
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New solar skylight system

ÅIdeal for skylights where controlled  
illumination is required.

ÅLighting will be diffuse in nature.



Benefits of solar skylight 

ÅWell developedmaterials and sealing methods 
are leveraged to provide solar cell units which 
lowers solar module costs.

ÅInstallation costs are leveraged since one unit 
provides both lighting and solar energy.

ÅExpands market for skylights since they bring 
solar energy benefit to the customer.



Electricalattributes

ÅWell proven crystalline silicon technology

ÅHigh cell efficiency of 16-20% for high power 
yield

ÅCost competitive:  only 20% - 50% of the 
silicon solar cell material is required compared 
to conventional solar panels of the same 
dimensions

ÅSunlight is concentrated onto the silicon which 
increases the utility of the silicon



Architectural attributes

ÅIllumination and PV functions combined- saves 
roof space

ÅProvides time-of-day transmission control for 
desired lighting levels.  On overcast days, 
transmission automatically increases

ÅVery reliable-no moving parts

ÅThin- fits inside 1/2 inch thermopane

cavity



Example 1. Fraction of light 
transmitted

Window transmission as a function of incident light angle
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Example 2. Fraction of light 
transmitted
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Customization

ÅDegree of light control can be customized to 
suit climate and customer requirements, as in 
example 1 and example 2 by selecting the 
correct light control elements that are 
inserted into the window.



Window Construction

ÅLight control elements with attached silicon 
solar cell strips are mounted onto inner 
surface of outer glass sheet

ÅThermopanecavity houses and protects solar 
components

ÅElectrical feed-through brings power from 
window cavity 
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Computer simulation showing optical 
path














