
Today, there is a real need to accelerate the development of wind 
energy technology in order to address the global challenges of clean 
energy, climate change, and sustainable development. Wind energy 
conversion is the fastest growing source of new electric generation in 
the world. During the last decade of the 20th century, worldwide wind 
capacity has doubled approximately every 3 years [1]. According to the 
Global Wind Energy Council (www.GWEC.com), more than 38 GW of 
new wind energy capacity was installed around the world in 2009, 
bringing the total installed capacity up to 158.5 GW.  

Currently, conventional turbines seem to operate at low efficiency 
with limited optimization that has been done over the past few decades 
to solve this weakness. These turbines also suffer from bad power 
quality and low reliability. Accordingly, there is a need for efficient wind 
turbines that provide clean energy to the grid and are based on simple 
design that prevents and reduces failures. 

INTRODUCTION 

Our goal is to build an efficient and reliable small wind 
turbine system based on solid concepts  and design tools 
with systematic implementation  so that on operation  
stage the turbine can provide more and cleaner generated 
power. Basically, we intend: 

1) To optimize the generated power basing on contra-
rotating topology. 

2) To build a contra-rotating induction generator that 
provides cleaner power without sacrificing efficiency. 

3) To develop a smart monitoring system which will 
predict failures, especially on blades and bearings. 

 Goal 
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WIND TUNNEL TEST 

The performance evaluation of the dual-rotor topology has 
been conducted with a prototype test in a wind tunnel 
facility. We have built a data acquisition system based on 
LabView in order to determine the optimal settings of the 
turbine design parameters such as diameter, rotational 
speed, and the clearance between the two rotors.  

We have also established another acquisition system in 
the power lab to test the induction generator. Our generator 
provides its own excitation (kVARS) which results in having 
characteristics of both induction and synchronous 
generators.  

Test Techniques 

Preliminary results from the wind tunnel test indicate that a scaled-
down version of the dual-rotor turbine system may produce up to 70 % 
more power than that of a single rotor turbine of the same type.  

Power lab test shows that our induction generator provides higher 
operating efficiency in terms of signal distortion and harmonics, 
resistive losses, overheating, failure of power factor correction 
capacitors, and power factor.  

In the next step, field test measurements will be conducted to 
correlate the results and also to investigate the overall performance of 
the turbine generator over the conventional single rotor.  

RESULTS 

The existing wind turbine prototype is built on a limited 
budget just enough to prove the concept and demonstrate 
the principles. The following step is to build, operate, and 
test a utility scale, grid connected wind turbine system in 
the range of 50 and 100 kW power rating using the dual-
rotor topology as well as a dual-rotor induction generator. 
Another task is to test a monitoring and lightning protection 
system currently under implementation. A power production 
performance study should be conducted after connecting 
the turbine system to the grid.  

Finally, we will incorporate our business plan for 
licensing the new technology to manufacturers or utility 
providers.  

Future Work 

WIND TURBINE PROTOTYPE 

For More Information!  

Channel: youtube.com/GreenEngineers  

Website: GreenEngineers.ca  

Prototype: University of Ottawa, SITE, Room 3041  

Call Us: 613 -562-5800 ext. 6505 

Email Us: ask@greenengineers.ca  

DATA ACQUISITION SYSTEM 
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Design and Implementation of an Optimal Wind Generator 

DUAL-ROTOR GENERATOR 

A well known mean of overcoming the limitation in the efficiency of a 
single conventional rotor system is the adoption of a dual-rotor (contra-
rotating) topology. This system is aerodynamically more efficient than 
the conventional single rotor system [2]. 

Of the common topologies of electric machines, the induction 
generator is  widely used in applications that supply power directly to 
the grid. The permanent magnet type, however, has become popular in 
stand-alone systems because they can operate without external power 
supply. Unlike induction, such a machine can not be extended to large-
scale power system because it involves the use of big and heavy 
permanent magnets [3, 4]. 

TOPOLOGIES 


