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Source: DOE NREL Differences
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Concentrating!
Fresnel Lens!



Concentrating!
!

spherical!
lenses!



Challenge:!
!
Concentrating systems also require tracking systems, so 
same issues (space between arrays and mechanical 
parts) apply. Concentrated sunlight can reach very high 
temperatures and could focus on surrounding structures if 
tracking system fails. !



Concentrating!
(sort of...)!

!
Solyndra !
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Solar lighting 
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Solar lighting: Teardrop park heliostats!
Carpenter Norris Consulting Inc. 
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Solar thermal 



Solar thermal 



Solar thermal 



Solar thermal 



 !
Balance of system!
Tracking methods!
Concentrating systems!
Solar lighting!
Solar thermal!
!
also:!
Kardashev scale!
Space based solar power!
Dyson swarms



Kardashev scale, Dyson swarms (or rings or spheres)

Nikolai Kardashev!

Freeman Dyson!

En
er

gy
 o

f a
 p

lan
et
!

Energy of a star!

Energy of a galaxy!



Space-based solar power
Needs $100/kg launch costs
Presently: $10,000/kg
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Space-based solar power
Needs $100/kg launch costs

$11,700/kg $6,370/kg



From “Do the Math”!
!
I sense that people have a tendency to think space is easy… Once in space, failures 
cannot be serviced. The usual mitigation strategy is redundancy, adding weight and 
cost. A space-based solar power system might sound very cool and futuristic, and it may 
seem at first blush an obvious answer to intermittency, but this comes at a big cost. 
Among the possibly unanticipated challenges:!
!
• The gain over the a good location on the ground is only a factor of 3 

(2.4× in summer, 4.2× in winter at 35° latitude).!
• It’s almost as hard to get energy back to the ground as it is to get the equipment into 

space in the first place.!
• The microwave link faces problems with transmission through the atmosphere, and 

also flirts with roasting ducks on the wing.!
• Diffraction of the downlink beam, together with energy density limits, means that very 

large areas of the ground still need to be dedicated to energy collection.!
!
!
- See more at: http://physics.ucsd.edu/do-the-math/2012/03/space-based-solar-power/
#sthash.k4Wv6o77.dpuf

http://physics.ucsd.edu/do-the-math/2012/03/space-based-solar-power/#sthash.k4Wv6o77.dpuf

