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Abstract 
  
What can we do to reduce the cost of living? Is there a product that can help 

us pay less for energy? People say windmills aren’t efficient and make a lot of noise 
or that they don’t work well in rural environments. Usually we just stop there and 
change the methods used for harnessing energy. But how about re-designing a 
windmill that works in rural environments and produces enough energy that results 
in reduction of costs.  The second criterion that needs to be met is that the product 
needs a relatively short return on investment for the consumer. The general idea is 
that we need to have a renewable energy source closer to home. This project is very 
complicated and has diverse aspects that need to be covered.  

 
Objective:   
 
The design of the propeller is the center of my research. I need to design one 

that is more efficient at wind speeds found in rural environment. The placement of 
the propeller is also important. Research needs to be conducted to find a location 
where the wind direction is not changing all the time and has relatively a good 
amount of wind presence. After some tests performed at Vanier College, the most 
suitable area is between the main building and the church found right next to 
Vanier. 

 
With the collaboration of Industrial Electronics student, Jason Eddrief, our 

team will built a device able to monitor real time changes in the wind speed, 
direction and air density. This data acquisition tool will help the generator-propeller 
assembly direct itself in the most efficient configuration at that precise time. This 
will hopefully result in an increase of efficiency over time comparatively to a 
standard model purchased.  
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 Chart 1 - Wind Speed (mph) - Beween 
Vanier and The Church 



 
 

These 2 graphs show the wind speed between the main building of Vanier 
College and the Church found right next to it. In this area, it is very rare to find the 
wind speed to be zero. As we can see in Figure 1, the geography of the environment 
is really important. We can see here that the passage between the main Vanier 
building and the Church on its right is a wind tunnel. No matter which direction the 
wind is blowing, it will eventually pass from there and create a steady enough 
current that is capable of producing a decent amount of electricity with the right 
equipment.  

 
 I have several types of propellers set in mind to be tested. One idea consists 
of a propeller shaped like a drill-bit, with a cone structure, with precise attack 
angles that will be redirecting the wind along its path in order to consume most of 
the energy given off by the wind1. The final design will change as we start testing it 
and comparing it to a standard model and to each other. In order for this project to 
be accomplished, a 3D printer is needed. For my part of the project, I will need to 
study fluid mechanics, followed by some intensive training to comprehend 3D 
modeling software. Some aerodynamic principals will also be handy to be able to 
design the best windmill. The 3D design and conceptual part of the propeller will be 
accomplished with the help of McGill student Yassin Mage. He has an advanced 
knowledge on the use of the CAD software and is able to help me produce a small-
scale model. The testing will be done with small-scale models of the final product 
with a standard small electric generator. It will be performed in a controlled 
environment where I can control the wind direction and speed. Testing the different 
shapes and having a final design for the propeller will be finished by March.  
  
 

                                                        
1 http://www.pilotfriend.com/training/flight_training/fxd_wing/props.htm 
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Figure 1 - A Simplified Shape of the concept for the Propeller 

 
 
Data Acquisition and Microcontroller Equipment  

 
The device being build by the collaboration of the industrial electronic 

student is a simple tool that detects wind speed and direction. A simplified 
schematic diagram of the assembly can be seen below. Figures 2 to 5 are the 
equipment we will use to build the data acquisition tool that will enable us to have a 
fully automatic windmill.  
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Figure 2 - Anemometer 
 
 An anemometer is a device used for measuring wind speed, and is a common 
weather station instrument. This anemometer from ADAFRUIT is designed to sit 
outside and measure wind speed with ease. 
 
To use, we’ll connect the black wire to power and signal ground, the brown wire to 
7-24VDC and measure the analog voltage on the blue wire. The voltage will range 
from 0.4V (0 m/s wind) up to 2.0V (for 32.4m/s wind speed). The sensor is rugged, 
and easy to mount. The cable can easily disconnect with a few twists and has a 
weatherproof connector. 
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Figure 3 - Magnetometer 
 
 A magnetometer can sense where the strongest magnetic force is coming from, 
generally used to detect magnetic north. 
 
This compact sensor uses I2C to communicate and it’s very easy to use. It is a 3.3V 

                                                        
2 2 http://www.adafruit.com/product/1733 
3 http://www.adafruit.com/product/1746 
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max chip, with added circuitry to make it 5V-safe logic and power, for easy use with 
either 3 or 5V microcontrollers. We will connect VCC to +3-5V and ground to 
ground. Then read data from the I2C clock and data pins. There's also a Data Ready 
pin we can use to speed up reads 
 
 

 
Figure 4 – Arduino sheild4 
 
Arduino shield, a dedicated and well-designed data logging shield. Not only is it easy 
to assemble and customize, it also comes with great documentation and libraries.  
The ADAFRUIT 'assembled' version of this shield has all the components pre-
soldered. We will only need to solder on either plain 0.1" headers (included) or 
stacking headers (not included) to attach to our Arduino microcontroller.  
It works by saving data to files on any FAT16 or FAT32 formatted SD card, to be 
read by any plotting, spreadsheet or analysis program. It has a Real Time Clock 
timestamps so all our data can be synchronized with the current time, so that we 
will know precisely what happened and when.  
Real time clock (RTC) keeps the time going even when the Arduino is unplugged. 
The battery backup lasts for years 
The SD card interface works with FAT16 or FAT32 formatted cards. 3.3v level 
shifter circuitry prevents damage to the SD card 
 

 
                                                        
4 http://www.adafruit.com/product/1141 
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Figure 5 – Arduino Microcontroller5 
 

The new Arduino Microcontroller; Arduino can sense the environment by 
receiving input from a variety of sensors and can affect its surroundings by 
controlling lights, motors, and other actuators. The microcontroller on the board is 
programmed using the Arduino programming language (based on Wiring) and the 
Arduino development environment (based on Processing). Arduino projects can be 
stand-alone or they can communicate with software on running on a computer (e.g. 
Flash, Processing, Max/MSP). 
Uno is the latest version after the Duemilanove, with an improved USB interface 
chip. Like the Duemilanove, it not only has an expanded shield header with a 3.3V 
reference and a RESET pin (which solves the problem of how to get to the RESET pin 
in a shield) AND a 500mA fuse to protect your computer's USB port, but ALSO an 
automatic circuit to select USB or DC power without a jumper! The Uno is pin and 
code-compatible with the Duemilanove, Diecimilla and older Arduinos so all shields, 
libraries, code will still work. The new R3 (3rd revision) of the UNO has a few minor 
updates, with an upgrade to the USB interface chip and additional breakouts for the 
i2c pins and an IORef pin.  
 
Arduino is an open-source electronics prototyping platform based on flexible, easy-
to-use hardware and software. 
 
                                                        
 

                                                        
5 http://www.adafruit.com/product/50 

http://www.adafruit.com/product/50

