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Topics

ÅWhere is PV in the US energy mix?

ÅHow does PV work?  

ÅWhat do PV systems look like? 

ÅWhat is my solar resource?

ÅHow is PV array performance measured?

ÅWhat are the trends in the PV industry?

ÅWhere are the jobs in PV (and RE generally)?



http://www.eia.doe.gov/energy_in_brief/renewable_energy.cfm

http://www.eia.doe.gov/energy_in_brief/renewable_energy.cfm


U.S. Primary Energy Flow by Source and Sector, 2009

(Quadrillion Btu)

http://www.eia.doe.gov/emeu/aer/pecss_diagram.html

http://www.eia.doe.gov/emeu/aer/pecss_diagram.html


Annual US Installed Grid-Connected PV Capacity
2000-2009
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Installed PV capacity worldwide
as of 2009

As of July 2010, Germany 

accounted for nearly 50% of 

the total cumulative PV 

installations in the world.
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European Photonics Industry Consortium, Report 

on Photovoltaics: PV Market Overview 2009. 
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Grid-tie PV system

 

PV modules

To the house To the grid

Typically 72-96 

solar cells per    

PV module



From Cells to Arrays
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How Solar Cells Work

ÅCharge generation by photons

ÅCharge separation by built-in electric field at the junction

ÅCharge collection at the contacts

+

Basic mechanisms of a solar cell:

Photon



Solar cell

I-V curve of a solar cell

Equivalent circuit I -V Curve
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Maximum Power Point

I-V ñbuilding blockò

Area = Imp x Vmp

Units are watts (W)

Max Power Point 
Imp, Vmp
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Cells in Series & Parallel
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Effect of partial shading
Inverter must identify and track the right peak
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PV array performance factors

ÅLocal climate

ÅArray-inverter matching

ÅArray tilt and orientation

ÅString layout

ÅShade

ÅSoiling

ÅArray temperature
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Flat Plate PV



Flat Plate PV



Portland Habilitation Center PV System
860kW 7-inverter system by Dynalectric Oregon



Portland Habilitation Center PV System
860kW 7-inverter system by Dynalectric Oregon



Combiner Boxes
860kW System at Portland Habilitation Center, by Dynalectric Oregon



Combiner Box
860kW System at Portland Habilitation Center, by Dynalectric Oregon



Concentrating PV

(CPV)



Concentrating PV



High Gain Solar

http://www.skyline-solar.com/index.htm

Concentrating PV

http://www.skyline-solar.com/index.htm
http://www.skyline-solar.com/index.htm
http://www.skyline-solar.com/index.htm


Concentrating PV

http://www.morgansolar.com/

http://www.morgansolar.com/


Concentrating PV

http://www.concentrix-solar.de/



http://www.amonix.com/content/company

Concentrating PV

Fresnel lenses 

http://www.amonix.com/content/company


http://www.emcore.com/

Concentrating PV

http://www.emcore.com/


Concentrating PV



http://www.solfocus.com/en/

Concentrating PV

Cassegrain-like 
compound optics

http://www.solfocus.com/en/


Multi-junction solar cells
Used in CPV to boost efficiency




