
DARRIEUS WIND 
TURBINE 

PAY M A N  S H A B B A K I  
E C E  4 8 0 3  –  D E V I C E S  F O R  
R E N E W A B L E  E N E R G Y  



• Vertical axis wind turbine (VAWT) 
generator 

• Consists of a number of curved 
aerofoil blades 

• Not self-starting turbine – Needs 
small powered motor to start off the 
rotation 

 

 

 

WHAT IS DARRIEUS WIND TURBINE? 



• Small in size 

• Ideal for sites with 
unpredictable weather 
patterns. 

• High efficiency – 40% 

• Can spin at many times the 
speed of the wind 

• Generates less torque than 
Savonius and rotates faster 

• The gearbox and electrical 
generator are located on or 
near ground 

 

 

WHY DARRIEUS WIND TURBINE? 



• Wind 

• Blades start 
rotating 

• Rotor spinning 

HOW DOES DARRIEUS WIND TURBINE WORK? 



TECHNICAL SPECIFICATIONS (QR5 WIND TURBINE) 



Factors that matter in power of wind calculation are: 

• Turbine size – Related to area of segment of wind being considered (m^2): A 

• Undisturbed wind speed (m/s): u 

• Air density: ρ 

      Pw = ½ ρA(u^3) 

Mechanical Power: 

       Pm = ½ ρ (16/27) As (u^3) 

where Pm is mechanical power (W) and As is: 

      As = (Dt) (lb) 

Where 

• As: swept area (m^2) 

• Dt: diameter of the turbine (m) 

• lb: length of the turbine Blades (m) 

So we can re-written as:   Pm = Cp * Pw 

POWER OF WIND AND MECHANICAL POWER 



• Shape 

• Transmission system 

• Frame – A housing to hold the blade assemblies and the 
transmission system 

 

DARRIEUS WIND TURBINE DESIGN 



• Symmetrical blades 

• S-Shape (Savonius Turbine) 

• H-type Rotor Darrieus 

 

SHAPE 



• Bike Transmission 
• Transmission from the shaft of the turbine to the generator was initially 

designed to use many parts from a bike transmission. 

• Friction band along the outside of a bike wheel to connect the 
generator and turbine 

TRANSMISSION SYSTEM  



• Limit amount of wind blocked 

• Allow maximum force from the wind 

 

FRAME 



DARRIEUS WIND TURBINES 

3 different design of darrieus wind turbines 



• http://www.ecosources.info/en/topics/Darrieus_vertical_axis_wind_turbine 

• http://mragheb.com/NPRE%20475%20Wind%20Power%20Systems/Vertical%20Axis%20Wind%20T
urbines.pdf 

• www.mdpi.com/1996-1073/5/9/3425/pdf 

• http://energy.sandia.gov/wp-content/gallery/uploads/SAND2012-0304.pdf 

• http://www.motherearthnews.com/renewable-energy/vertical-axis-wind-turbines-
zmaz08fmzmcc.aspx 

• http://faculty.mu.edu.sa/public/uploads/1338144981.437400911713_converter.pdf 

• http://www3.nd.edu/~msen/Teaching/UnderRes/VAWT.pdf 

• http://nhsjs.com/2014/wind-turbine-design-for-optimum-energy-output/ 
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