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ELIAINGENILI1OSO
HIDALGO DON QVI-_ EL QUIJOTE - 1:08
XOTE DE LA MANCHA,
Compuefto por Miguel de Ceruantes
Saaunedra.
DIRIGIDO AL DVQVE DEBEIAR,

Marques de Gibraleon, Conde de Benalcacar, y Bana-
res, Vizconde dela Puebla de Alcozer, Senor de
las villas de Capilla, Curiel, y WHY SHUULD YUU READ

Burguillos.

DON QUIXOTE?

GONPRIVILEGIO, .
~EN M ADRID PorluandelaCuefla.

Vendefe en cafadeFrancilco de Robles , librero del Reynio [enor.
: Irene



http://www.youtube.com/watch?v=dDUPu6tMWHY
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WHAT IS A WINDMILL? ﬁ WIND
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1500 Ipm

high-speed shaft (

Kinetic energy»»»»

Alvaro



HISTORY AND EVOLUTION OF WINDMILLS

History
Spain: 1450 Guadalajara, first windmill

He found that with turbines with fewer rotor blades,
energy production was more efficient, and speed

increased \

First wind turbine for electricity generation

(in Cleveland, Ohio)

Josune




More efficiency, lower costs HISTORY AND EVOLUTION OF WINDMILLS

Nowadays

More than 1000 kW produced

Josune
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Turbine

Tower

o Foundation

ENERGY GENERATED BY WINDMILLS

Normal wind turbine: 300 -750 kW.

Max and min wind speed : 11-90 km/h

Eolic energy: 3% of the global electricity consumption

High expectations

Irene
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NUMBER OF WINDMILLS WORLDWIDE
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ECOLOGICAL FOOTPRINT ,
WIND FARMS:
- Inflexibility example: solar panels
- Limited renewable energy.

= [iffects on the food chain =
Environmental impacts luminic pollution

air pollution subtype

Environmental alteration in the installation process because of
remotion of lands and loss of vegetation.

Laura
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vestes [ ) 560
Siemens Gamesa | 579
Goldwind G 525
N  BE
enision [N 5.8 R
Ming Yang [N 4.50 u Offshore
windey [ 2.06
Nordex [ 1.9
Shanghai Electric [ 1.71
csic [ 1.4

WINDMILLS IN SPAIN DATA

-1,298 wind farms
- 21,574 wind turbines installed.
- More than 250 manufacturing 16/17 CCAA

1. Iberdrola (Spain)

2. CIP (Denmark)

3. Arjun Investment Partners (British)
4. EDPR (Spain)

5. Enel Green Power (Italy)

Minerva



SPANISH CONSUMPTION/ ENERGY EXPENDITURE DATA

Precio final anual de la demanda

ng:j??al Daily consumption in a Spanish home is 9 kWh = 1.35
e . euros/day.
Electricity cost of 270 kWh per month and about 3,272 kWh
X per year.
§ 2 g g €200/Mwh could be considered the average cost.
| I I
Mes
@ Precio final medio  ~— Energla

Minerva



DATA TO TAKE INTO ACCOUNT

- The mills do not produce constantly since they are a function of
the wind (25%)

- Itis for this reason that we need various sources of energy.

- The windmills work when the wind blows between 4 m/s and 25
m/s approximately.

- We have mills installed for many years, so they are not as efficient
and the new advances have not been implemented (for this we
will take 2MW as the average value)

According to estimates by the World Wind Association, 10,000
7MW mills would be needed.

Minerva



MARINE WINDMILLS

OFFSHORE WIND FARM »clean and renewable source of energy
\) wind: speeds, higher and constant

v

natural barriers

CONDITIONS:

Nueva potencia terrestre y marina instalada en Europa en 2019 (unidades expresadas en megavatios, MW)

- 60 meters deep
far from the coast or areas with maritime traffic routes

2.500

2.000
- protected natural areas
. Advantage » the wind carries a more constant velocity, thus providing
a greater amount of energy
0. “ll ll!l I, inconvenients » destroy aquatic ecosystems
‘ » lack of fish

B s o 1111 0 0 0 0 0 0 M0 0 % 0 8
Bl 219 1078 e 13 TR0 727 486 63 07 43 456 28 23 563
Total 2393 2319 2189 1588 133 780 727 486 Paul a

637 577 463 456 402 243 571

Suecwa
Franc»a
Noruega
Grecia
Turquia
Ucrania
Eelglca
Irlanda
Italia
Dinamarca
Finlandia
O(ms

Reino Unido
Espaiia
Alemania



Vortex wind turbines NEW SOLUTIONS

............... MAST (free) COPPER PERMANENT
COllLS MAGINETS
CURRENT
GENERATION:
S ALTERNATOR
e TUNING SYSTEM
” anchoring -- - -
I | CORE (carbon rod)
" REPULSION
& TUNING
BASE (fixed)

Alvaro



CONCLUSIONS

Windmills are one of the best sources of energy we have
so far.

They do not provide energy constantly since their
operation depends on various factors such as air speed.
For this last reason we need to have other sources of
energy such as solar, oil, nuclear energy.
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