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Early Wind Power
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First Wind Turbine
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Wind Turbine Principle
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What is Wind Energy?

ÅThe process by which the wind is 

used to generate mechanical 

energy or electricity

ÅWind turbines convert 

the kinetic energy in the wind 

into mechanical and electrical 

energy



01/12/2024 8

Many blade designs
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Examples

Savonius VAWT      Modern HAVT             Darreus VAWT
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The Turbine Blade
ÅOperates much 

like an airplane 
wing

ÅLow-pressure air 
forms on the 
downwind side of 
the blade

ÅThe low-pressure 
air pocket then 
pulls the blade 
toward it, 
causing the rotor
to turn



01/12/2024 11

Wind Turbine Components
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Produced Energy

D
V
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Environmental Impact 1
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Environmental Impact 2
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Environmental Impact 3
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Energy and Control Issues
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VControl systems have high influence on the total 

cost of energy

VFocus on advanced control solutions

ÁCondition monitoring

ÁFault diagnosis and fault tolerant control

VThe design of control solutions is enhanced by the 

development of high-fidelity benchmark models 

and prototypes

ÁModelling issues

VSolutions characterised by craftsmanship, quality, 

reliability, and proven technology
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Advanced Control 
Solutions

ñSustainable Controlò
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Safety -Critical Systems
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Exampleé
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FDI/FTC
Fundamentals
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V PFTC: Robust fixed structure controller

ÁNo fault information provided 

V AFTC: Real-time controller reconfiguration

ÁFault reconstruction
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Fault exampleé
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Wind Turbine  Maintenance
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Reference Controller
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Fault Analysis
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Conclusion
VAdvanced FDI and FTC in wind turbines are 

motivated

VWind turbine benchmark models are 

required

VFDI schemes were developed

VFTC solutions were proposed

VWind turbine benchmark models and 

challenges were launched
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(ii)
Hydroelectric 

Power 
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Hydroelectric power (often called hydropower) is 
considered a renewable energy source

A renewable energy source is one that is not 
depleted (used up) in the production of energy

Through hydropower, the energy in falling water is 
converted into electricity without ñusing upò the water
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Hydropower energy is ultimately derived from the sun, 

which drives the water cycle. In the water cycle, rivers are 

recharged in a continuous cycle. Because of the force of 

gravity, water flows from high points to low points. There is 

kinetic energy embodied in the flow of water
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Kinetic energy is the energy of motion. 
Any moving object has kinetic energy
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Water Wheel
ÅHumans first learned 

to harness the kinetic 

energy in water by 

using waterwheels

ÅA waterwheel is a 

revolving wheel fitted 

with blades or vanes

ÅWaterwheels convert 

the kinetic energy of 

flowing water to 

mechanical energy


