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Top View
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History of Wind Energy

o One of the founders of the
American electrical Industry.

o Invented:

Wind turbine for Electric Power
an efficient DC dynamo used in a
public grid,

an efficient method for
manufacturing lead-acid batteries

o Brush Electric merged with
Edison Electric under the

Charles Brush (1849-1929) hame of General Electric Co. _
(GE)
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Paul la Cour (Denmark 1897)

Paul la Cour (1846-1908)

AME 40530 Wind Turbine Performance,
Control and Design

o Originally trained as a
meteorologist

o One of the pioneers of
modern aerodynamics
Built his own wind tunnel

0 Concerned with the
storage of energy

Used electricity from his
wind turbines for electrolysis
to produce hydrogen for gas
lights
o Founded Soc. Wind
Electricians (1905)
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I.a Cour Wind Turbines 1897

Two test wind turbines
at Askov Folk High
School, Askov Denmark

Had to replace the
windows of several
buildings several
times when the
hydrogen exploded.

AME 40530 Wind Turbine Performance,
Control and Design
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Johannes Juul (Denmark 1950s)

o One of the first students of la Gedser wind turbine(1956)
Cour in 1904 course on “Wind
Electricians”

o Pioneer developer of world’s first
AC wind turbine (Vester
Egesborg, Denmark)

o 200 kW Gedser wind turbine
§1956) was pioneering design
or modern wind turbines

Stall control
Emergency braking

o Operated for 11 years without
maintenance

o Refurbished in 1975 at request
of NASA to provide data for U.S.
wind energy program.

AME 40530 Wind Turbine Performance,
Control and Design
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United States - Land-Based and Offshore Annual Average Wind Speed at 80 m

Wind Speed
m/s

Source: Wind resource estimates developed by AWS Truepower,
LLC. Web: http://www.awstruepower.com. Map developed by
NREL. Spatial resolution of wind resource data: 2.0 km.
Projection: Albers Equal Area WGS84.

¢ AWS Truepower™ E:‘l} N R E L

Where science delivers performance. NATIONAL RENEWABLE ENERGY LABORATORY
(09-JAN-20123.3.1
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California I

Total: 2,472 MW

(As of 12/31/1999)

1999 Year End Wind Power Capacity (MW)

Wind Power Capacity
Megawatts (MW)
B 1,000 - 1,700
B 100- 1,000
Bl 20-100
Bl 1-2

Data from the Global Energy
Concepts (DNV-GEC) database.

U.S. Department of Energy
National Renewable Energy Laboratory

A
g o
¢ _DNREL

05-MAR-2009 1.1.18




UNIVERSITY OF NOTRE DAME

Current Installed Wind Power Capacity (MW)

Montana
395

Nevada

152

Colorado

1,805

New Mexico
778

Total: 51,630 MW
(As of 09/30/2012)

N. Dakota
1,469

Minn
2,717

S. Dakota
784

Nebraska
337

llinois
3,055
Missouri
459

Kansas
1,877

Oklahoma

Penn
1,029

ind. Ohio
1,343 420

=
E2

Wind Power Capacity
Megawatts (MW)
I 1,000 - 11,000
B 100 - 1,000

20 - 100

U.S. Department of Energy

~INREL

1-20 NATIONAL RENEWS

25-0CT-20121.1.23
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Projects

0 Project # 1 - Develop a computer code
that can be used to estimate the
performance of a wind turbine.

o Project # 2 - You will be given information
on the wind characteristics of a given
region that is to be developed for a wind
farm. Knowing the wind information your
task is to design the lowest cost wind
turbine for the proposed wind farm. You
will be given cost models that are based
on wind turbine geometry. B

AME 40530 Wind Turbine Performance,
Control and Design




