Wind Energy

* Wind power Is created by wind
turbines

e Wind Farms - Idme&tmno:ﬁfm@hv\mrrmﬂ
where many

turbines are
concentrated
(Palm Springs




Turning Wind Power Into

Electricity
Wind pushes large pinwheel

type contraptions called wind
turbines

These turbines convert the wind
power Into electricity just likea
generator does in an
automobile



Wind Farms

Most turbines are located on
turbine farms In clusters of 20 to
over 200 and can collectively

10,000 megawatts of electrical
power.

Wind Farms are most efficient in

areas that receive regular and high
velocity winds



Wind power In the U.S

All the power needs of U.S. =
exploiting wind potential of
Dakotas & Texas

enough to power 1% of California’'s
energy needs
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World Wide Use of Wind

U.S. responsible for introducing
wind power In the 1980’s: since
fallen behind

European countries have invested
LOTS more than U.S. InR & D

Germany, Denmark, Great Britain,

Netherlands &Spaam



Developing Nations

Have also invested in wind
power

Coming years will supersede
U.S In this growing industry




Pro’s
Virtually unlimited source of
energy at favorable sites

No air and little water pollutants
Land under turbines can

be used for ‘grazing ﬁ

Global potential: FIVE TIMES
CURRENT WORLD ENERGY USE




Economic Advantages

Competitive with Coal Power
Plants

Cheaper than Nuclear Power
because of more gov. subsidies

Once improvements in technology

o

K\ .

come about, W.P. will be #1 iF
cheapness and efficiency  b_.%%.




con’s
Wind turbines ki#llblbods: LOTS

Takes up large parcels of land
. _ \
Noise Pollution &/

Visual pollution

3% of U.S. land area would be
needed to supply our energy needs



Hydroelectric Power: Dams

 High dam is built across
river to make reservolr

 Water allowed through
dam, past turbines

e Spinning turbines
produce electricity

* 20% of world’s energy




Pro’'s
* No CO, emmissions
* No NO, or SO,
 No waste by-promtliotss

* Highly predictable in favorable
areas

e Technology Is fully developed




Dam-generated hydroelectric power
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con’s

 Change of cold water stream to
warm water lake - imccea@gsss
humidity and temps (new pests?)

e Downstream
affected: lack
of floods,
unpredictable
water levels




Problems



OTEC: Ocean Thermal
Energy Conversion






Limitations



Pro’s



con’s



Waves



Pro’s



con’s



Geothermal Energy



Hot Springs at
Yellowstone Nat. Park



Geothermal Energy






Geothermal Energy: What Is 1t?

—dry steam
—wet steam or
—hot water









PROS



CONS



CONS



CONS

ECONOMICS



Tidal Power



Pro’s

4 times a day



Tidal Power



con’s



Energy Solutions:
Conservation & Efficiency
» Conservation



Energy Solutions:
Conservation & Efficiency
» Efficiency



Energy Consumption

Trends & Economics
* Trends



Trends Iin Developing Countries






Energy Efficient
Technologies



Cogeneration Is the Key















Electric Power Companies
& Energy Efficiency









Energy Deregulation



COSTS of Renewable Energy



Energy Conservation



Designed by Anne F. Maben



