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Variesfrom summer towinter. Morepower (Dense) inthe
winter

Doubling theradius of therotor hasthe effect of increasing
the power output by a factor of Four

|f the wind speed Doubles, Wind Power grows eight fold,;

|f thewind speed Triples, Wind Power grows twenty-seven
fold.
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Types of Wind Machines

— Downwind Upwind
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Horizontal Axis Vertical Axis
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A HORIZONTAL WINDMILL

of the 16th Century




200 BC

Persian Mills
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Vertical AXIS

First record of Wind Machine
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I'igure 1-1. Some concepts of the swindmiill-like <desvice, or organ. desceribed by Fleoon
af Alexandria in his Prrorcrnrialica. possihbiy in thoe fierst ceoentury N TP o N Doy -
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Heron of Alexandria
Organ run by Wind Power




England 11t Century

Post Mill




A replica o 1w Rohaerison ' s
17%ost YWindmiill to B ernec ] ecd
at the bAid-Aanerica YWindmali
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Whip Mill

Hazerswoude Holland




Capmill -- Holland 1600’s
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Angle of Attack of Wind on Mill
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Windmill Near Kouderkerk

Old and New
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‘Wind Farm
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Tower Mill 1632
Chesterton Windmill

Built for
Sir Edward Peyto Cromwellian Gov.

and Defender of Warwick Castle







1803
Upminster Windmill

Corn Mill of Smock Construction
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First Recorded Windmillsin

the United stateswerein
Jamestown Virginiain the

1620’ s and wer e used for
grinding flour
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1883 -- Thomas O. Perry

Conducted over 5000 tests on 61 Wheels
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Established Manufacturing plant in Chicago, continues to today.




There were over 2,000,000 Wind
Mills on the Great Plains.

Without the American Wind Mill the
Midwest would not have been settled.













Manufactures of Wind Generators
1900 to 1960

|OWA Therest of the world
Air Electric  Aeromotor - Chicago

Parris Dunn | |
_ Clarinda, 1A * Jacobs - Minn. Minn.

Wind Power
— Newton, |A

Wind Charger
— Sioux City, 1A






















1932

Wind Charger

Madein Sioux
City lowa







Edison Cell Batteries










First large scale
Wind Turbine
Experiment

1941
Smith Putham

1250 KW

Supplied critical power
togrid for several
monthswhen it was
most needed during
WWW 1







American Small Wind Turbines
Manufactured After The Oil Embargo
of 1973

e Jacobs e Kansas Wind Power
e WindCharger e Air 303

 Wind Power  Wind Titan

« Kedco * Bergy

 DunLite e Wind Seeker

o Cape Codder(vawt)  Whisper

e Mahrkam 10 KW

e Whirl Wind

 World Power
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Whisper 500




1982 -- Bergey

Return of the Direct Drive Wind Turbine




Bergy Excel 10 KW

Bergy has also made a

maj or contribution to
the small wind-turbine
Industry.













Contribution from Jay
Y aeger of Southwest
Windpower




Wind Seeker discontinued 2003




Skystream 3.7




SkyStream on 55’ tilt-up tower




Tower Being Raised




Installation compl ete




Single Blade Turbines







Two Blade Turbines
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L arge Two Bladed Wind Turbines
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Large three bladed Wind Turbines
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1985 to present













lowa’ s Wind Farms 2005
#31n USA with 632 MW

354 Turbines 200People
Rotor Dia. 7ero employed

50 Meters - 6 Mo.
Tower Height Emissions

40 People on sight
HES = fulltime

Powers Reduced Emissions  Community Profits:
66,204 Homes= CO,  13Billion Tons $2000per Turbine
382,094 Tons of Coal SO, 5.9 Mil. Ib. — £640.000 per year
$ That stay inlowa  NO, >3 Mil. Ib. to the community.
$6.2 Mil Yr. Mercury ' Wind Farm pays




Installed Wind Capacity by State
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Photovoltaics
Can Complement
Wind Electricity

B Wind System

What 20 KW Systems Can Do - Wind By Itself
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Source: Simulation in Waterloo L ocation by |owa Energy Center



Production from MP&W® PV Array from 2004 to
Present

@ 2004
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Photovoltaics
Can Complement

Wind Electricity
B PV @ 250

m Wind System What 20 KW Systems Can Do -

Wind w/ PV Tilted To M aximize Summer Gain
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Cost of Electricity from Oct. 1999 to Aug. of 2000

aslisted on the New York M ercantile Exchange

(Sold in 736 M egawatt units)
http://exchanges.quotewatch.com/exchanges/nymex.htmi
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| owa-Specific Resour ces

lowa Energy Center
Grants

Energy Bank Loan

Alternative Energy
Revolving Loan
Program

Net Metering






The Miller

Upon that gentle rising ground,
Far off you see my mill go
round; Swift fly from wind so
loud and rude

The shafts, pursuing and pursued

Jack of All Trades, 1829
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