
















 The harnessing of 
the power of wind to the power of wind to 
turn turbines for 
electricity 

 Also, wind power 
turned directly into 
mechanical energy suchmechanical energy such 
as a water pumping. 
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Wind turbines at Altamont Pass California
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Wind turbines at Altamont Pass, California

California 
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U.S.A. 
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West Texas 
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Antarctica 



•
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U.S.A. 



16
Offshore Europe 
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Boeing 747 200 

GE Wind Energy 
Boeing 747-200 

GE Wind Energy 
3.6 MW Prototype 
Turbine in Spain 



18



19



20




   

Wind farms send their 
electricity to nearby substations 

21 

electricity to nearby substations. 



America’s First Off Shore 
Wind Farm: Cape Wind? 

N BN.I.M.B.Y 
The Debate 
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Wind Energ F t re  Gro  th  Wind Energy - Future Growth 
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w uInside a wind turbine 

National Wind Technology Site 
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National Wind Technology Site 
Golden, Colorado 
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Th  T bin The Turbine 

One more ladder to go. 



28Looking into Coal Creek Canyon, where a nesting pair of Eagles live. 
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Wind Coast-to-Coast 
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Downtown Denver 
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Wind Energygy 
BENEFITS 

Does little or no harmDoes little or no harm 
to the environment. 

Can supply electricity
d t i 

CONCERNS 
Currently more 

h
and water pumping 

Small or large systems 
available. 

y
expensive than 
fossil fuels. 

Most of the 
Can be located 

offshore. 
C  i  t  ith  

Most of the 
costs involved are 
for start-up
infrastructure Can coexist with 

farming and other land 
uses. 

infrastructure. 
 Power generation

is intermittent 
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Energy supply is

endless. 
Spoil the view? 




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Bioenergy 
Biomass Energy- the use of plants and grains 
to produce useable fuels for cars, heating, or 
electricity productionelectricity production. 
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Types of Biomass AvailableTypes of Biomass Available 
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Corn Stover 
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Corn Stover 



Turn nto FuelTurning Corn Stover into Fuelng Corn Stover 

Ethanol 
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Ethanol 

Syngas 
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Sugar extracted from corn stover 



•

40
http://www.bio-energy-inc.com/existing3.gif 



•
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Additional Biomass Sources 
Napier Grass 

Switch Grass 

42 



Additional Biomass Sources 
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Sugar Cane 



Popular Tree Farm

2nd Year Growth

Additional Biomass Sources 
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Harvesting Popular 
Trees 



45Charcoal from Sawdust 



Biomass Research 
Farm 

46 



    

Bioenergygy 

BENEFITS 
 Little to no harm to 

CONCERNS 
Currently more Little to no harm to 

the environment. 
Can supply electricity,

fuels and heat 

Currently more
expensive than
fossil fuels. 

 I f  t  t  fuels and heat. 
Energy supply is

readily available and 

 Infrastructure 
to support
bioenergy needs 

d 
y

sustainable. 
gy 

expanding. 
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



 Hydroelectric Energy 
 Water pulled by gravity can turn a turbine and make electricity 

y  gy  
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Tapping into Earth’s water cycle 
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http://www.hdprint.co.uk/ftp/CanyonLands/212%20-
%20Glen%20Canyon%20Dam%20from%20plane.jpg 
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Hydoelectric Energyy  gy  
BENEFITS 

C  l  l  t  i  it  Can supply electricity 
at low cost per KWH 

N  ll  ti  No pollution 
Already in place in 

many countries 

CONCERNS 
Dams and 

reservoirs can many countries 
Very high efficiency 

(80%) 

reservoirs can 
negatively impact
humans and 
environment(80%) 

Recreation dollars 
Energy supply is 

environment 
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Energy supply is 
sustainable. 
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
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Geothermal Energy 
Geothermal- the harnessing of the internal heat of the earth’s core to produce 
heat for homes or electricity. 
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 CoolingCooling 
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Where do we go from here? 

Wh  l h ld b dWhat else should be done? 
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Renewable Energy 
RReview 

Types 
SolarSolar 
Wind 
BioenergyBioenergy 
Hydroelectric 
Hydrogen/Fuel CellsHydrogen/Fuel Cells 
Geothermal 
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           

Renewable Energy 
RReview 

BENEFITS 
 Environmentally clean energy Environmentally clean energy. 
 Using a variety of sources, all of our energy needs can 

be fulfilled. 
 Provides jobs and economic benefits. 
 Diversity of supplies helps national security. 

R d  l  l  (N  f  l)   Reduces geopolitical pressures. (No more war for oil) 
 Energy supply is endless. 
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Addressing the CONCERNS 
Costs are already going down for renewables and will 

improve even more with mass production. 
Americans are paying more than ever for gasoline. 

When will the general public demand the switch to 
renewables? $4.00/gal? $5.00? 

 Start-up infrastructure cost will pay off in short time. 
 Progressive approach to diminishing supplies of fossil 

fuels. 
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Renewable Energy Cost TrendsRenewable Energy Cost Trends 
Levelized cents/kWh in constant $20001 
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80 
Source: NREL Energy Analysis Office 
1These graphs are reflections of historical cost trends NOT precise annual historical data. 
Updated: October 2002 
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Renewable Energy Cost TrendsRenewable Energy Cost Trends 
Levelized cents/kWh in constant $20001 
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81 
Source: NREL Energy Analysis Office 
1These graphs are reflections of historical cost trends NOT precise annual historical data. 
Updated: October 2002 


