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gallons 
per year

Biodiesel or ethanol plantJatropha or sugar 
cane

ON GRIDTransportation fuel

multiple 
MW

lighting, communications, 
computers, refrigeration, 
air conditioning, industry

solar, wind, hydro, 
diesel, biomass

ON GRIDLarger city

25-250 kWlighting, communications, 
computers, refrigeration

solar, wind, hydro, 
diesel, biomass

off gridRural village

5-25 kWlighting, communications, 
computers

solar, wind, dieseloff gridOffice or other 
larger building

1-5 kWlighting, communications, 
computers

solar, wind, dieseloff gridSchool, church, 
or small building

50-100 WLED lightingsolaroff gridSolar street lighting

Cook stovebiomass briquette, 
bottled gas, solar

off gridRural home 
Cook stove

50-100 Wlighting and 
communications

solaroff gridRural home

5-10 WLED lanternsolaroff gridPortable lighting
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Hybrid Solar, Wind, 
Diesel Systems for 
Village Power



Sunny days produce energy from the solar arrays

Village



Village

Windy days produce energy predominantly from the wind turbines 



Village

On still, cloudy days the batteries or diesel backup
will serve the village power load.









Energy and the Environment

Alternative Energy Resources

Solar









The Wind





Annual 
Average 
Wind 
Speed 
(m/s)        
at 10m 
height





Photosynthesis: Nature’s way to convert sunlight, 
CO2, water and nutrients into chemical energy
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Jatropha for Bio-Oil





Thank youThank you
Jim Leidel

for more info, please visit for more info, please visit 
www.oakland.eduwww.oakland.edu/energy/energy


