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EL QUIJOTE - 1:08

Irene

http://www.youtube.com/watch?v=dDUPu6tMWHY


WHAT IS A WINDMILL?

Álvaro

Kinetic energy→→→

13-20 rpm 

high-speed shaft (1500 rpm)

→→→Electrical energy



HISTORY AND EVOLUTION OF WINDMILLS

History

Josune

Spain: 1450 Guadalajara, first windmill

First wind turbine for electricity generation 

(in Cleveland, Ohio)

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

increased



HISTORY AND EVOLUTION OF WINDMILLS

Nowadays

Josune

More efficiency, lower costs

Rotor blades 75 m long (each)/100m marines

More than 1000 kW produced 



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
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NUMBER OF WINDMILLS WORLDWIDE 
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ECOLOGICAL FOOTPRINT

WIND FARMS:

- Inflexibility               example: solar panels 
- Limited             renewable energy.

         Effects 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



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) 
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SPANISH CONSUMPTION/ ENERGY EXPENDITURE DATA

Daily consumption in a Spanish home is 9 kWh = 1.35 
euros/day. 

Electricity cost of 270 kWh per month and about 3,272 kWh 
per year.

€200/Mwh could be considered the average cost.
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- The mills do not produce constantly since they are a function of 
the wind (25%)

- It is 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.

DATA TO TAKE INTO ACCOUNT
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MARINE WINDMILLS

OFFSHORE WIND FARM →clean and renewable source of energy  

                                                     wind:  speeds, higher and constant

CONDITIONS:

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

Advantage → the wind carries a more constant velocity, thus providing 
a greater amount of energy

inconvenients → destroy aquatic ecosystems 

                          → lack of fish

Paula

natural barriers



NEW SOLUTIONS

Álvaro

Vortex wind turbines



CONCLUSIONS

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

2. They do not provide energy constantly since their 
operation depends on various factors such as air speed.

3. For this last reason we need to have other sources of 
energy such as solar, oil, nuclear energy.
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