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Source: Ausubel, American Scientist, March-April 1996



Energy

Total - 97.892 quadrillion Btu Total : 8.049 quadrillion Btu

Wind 11%
Solar 1%

Biomass 53%

Geothermal 3%
Hydroelectric 31%

Source: LLS, Energy Information Administration.

The role of renewabl e energy con0lhpt

Source: http://www.eia.doe.gov



Energy

2006 2010
Total : 6.659 quadrillion Biu Total - 8.049 guadrillion Btu

Solar 1%
Geothermal 3%

Solar 1%

T
Wind £%

Geothermal 3%

'|

Source: LLS. Energy Information Administration.

Renewable energy consumption by energy source, 2006 and 2010

Source: http://www.eia.doe.gov



Energy
A What is a quadrillion?

1,000,000,000,000,000

AWhat is a BTU?

Amount of heat required to raise the temperature of one pound
of water one degree Fahrenheit; equal to 252 calories.
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Renewable Energy
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STATES MANDATE RENEWABLE ENERGY

California’s utility companies must get 20 percent of their power
from renewable energy by the end of 2010, the highest percentage
in the shortest amount of time for regulated states.

State renewable portfolio standards, June 2007
Portion of electricity sales and megawatts to absolute capacity requirements

Deadline for complete B =
implementation More 1520% - Less = Standards No standards

than 20% than 15% in MW,

NOTE: lowa requirement currently in effect

SOURCE: Department of Energy ' ' . AP



State renewable electricity profiles
(Top 10 Renewahle Capacity States Shown in Green)

12003 U.S. renewable energy totals
capacity 127,070 MW
generation 417,724 thousand MWh

Sources: Capacity: Energy Information Administration, Form EIA-860, "Annual Electric
Generator Report." Generation: Energy Information Administration, Form EIA-S0E,
"Power Plant Report” and EIA-320, " Combined Heat and Power Plant Report."
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Renewable Energy
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Renewable Energy

Wind Resource Potential Map



Renewable Energy

Distribution of wind generating capacity
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Source: U.S. Energy Information Admlnlstratlon based on the Ventyx Energy Velocity Suite.
Note: Individual utility-scale wind turbines range from less than 1 MW to a few MW in capacity.

Most circles on the map above represent multiple turbines connected to the grid at a single
location.




Renewable Energy

Solar passive collectors



Renewable Energy

Dish-engine system

Power tower system

Source: NREL



Renewable Energy

NewMexico Tech..
Solar Car




Renewable Energy

Fedaral and OKahoma .
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Concentrated Solar Power Resource Potential Map



Renewable Energy Biomass

Crops

Garbage

&

Landfill Gas Alcohol Fuels

Truck unloading wood chips that will fuel
the Tracy Biomass Plant, Tracy, California.



Renewable Energy Biomass

Landfill

Cow digestor



. . ESS pump in Lexington, KY
Estimated number of alternative fueled prmp e

Vehicles in use in the U.S, 2003-09
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Renewable

Hoover Dam




Renewable Energy Hydroelectric

Hoover Dam



Renewable Energy Hydroelectric

Arti stodéds rendition of ocean tid

DOE/EIA, 2006



Renewable Energy Hydrogen

g

Honda motor Co. install a hydrogen tank in the new FCX Clarity
The hydrogen fuel cell car has zero emissions.

AP



Renewable Energy Hydrogen

Hindenberg disaster. Photo taken from Wikipedia


http://upload.wikimedia.org/wikipedia/commons/8/84/Hindenburg_burning.jpg

Geothermal energy for electric
power

@ Temperaiures Below 100°C
©  Area Butabie for Geothormat Hoat Pumps (Ertir LS

Source: www.geothermal.org/geoenergy.pdf



Geothermal heat for direct use

Direct-Heat
Uses

Snow melting
0.2% \

Greenhouses

Aquaculture
34%

13.8%
Industrial
4.6%
Space and
Resorts District Heating
and Spas 18%
29.4%

e A geothermal greenhouse at Newcastle, southwestern Utah

Source: www.geothermal.org/geoenergy.pdf



What about Nuclear energy?




What about Nuclear energy?

Nuclear Generation, 2010 . _
Top 10 Countries - 2 228 Billion Kilowatthours Japan's electricity generation by source, 2009
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Billion Kilowatthours Source: U.S. Energy Information Administration,
Domestic Uranium Production Report 2010,
Source: International Atomic Energy Agency, Power Reactor Information System File June 15, 2011.



http://www.eia.gov/uranium/production/annual/
http://www.eia.gov/uranium/production/annual/

COAL
Top Coal Producing States (2010)

Source: U.S. Energy Information Administration, Quarterly
Coal Report (May 2011).



Coal
Large draglines in coal mining



