
International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-2, Issue-12, Dec.-2014 

A New Way of Power Generation Using The Frenum Wind Generator 
 

38 

A NEW WAY OF POWER GENERATION USING THE FRENUM 
WIND GENERATOR 

 
1B.SRUTHI JANANI, 2S. ANITHA 

 
1,2Department of Electrical And Electronics Engineering, Velammal Engineering College, Chennai, India 

E-mail: sruthijanani94@gmail.com, ansri1994@gmail.com 
 

 
Abstract- Energy in the present days is in great demand. India though known for its power generation is indeed known for 
its long hours of power cut. In this paper, we are going to deal with THE FRENUM WIND GENERATOR. This generator is 
capable of producing 100W for just 35mph of wind. The materials required to build this generator are in common 
availability. The output of this generator is given to a PWM converter which is then fed to a PWM inverter through a super 
capacitor. The main advantage of designing this generator is its simplicity, cost efficient and is a renewable source of energy. 
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I. INTRODUCTION 
 
Wind is most available source of energy. Compared 
to nuclear and water which are in demand, wind is 
highly efficient. Wind energy is energy from moving 
air, caused by temperature differences in the 
atmosphere. Irradiance from the sun heats up the air, 
forcing the air to rise. Conversely, where 
temperatures fall, a low pressure zone develops. 
Winds balance out the differences. Hence, wind 
energy is solar energy converted into kinetic energy 
of moving air. Wind flow patterns are modified by 
the earth's terrain, bodies of water, and vegetative 
cover. This wind flow, or motion energy, when 
"harvested" by modern wind turbines, can be used to 
generate electricity. India has the fifth largest 
installed wind power capacity in the world. In 2009-
10 India's growth rate was highest among the other 
top four countries .As of 31 Oct 2013 the installed 
capacity of wind power in India was 19933.68MW, 
mainly spread across Tamil Nadu Gujarat, 
Maharashtra, and Karnataka. It is estimated that 6,000 
MW of additional wind power capacity will be 
installed in India by 2014. Wind power accounts for 
8.5% of India's total installed power capacity, and it 
generates 1.6% of the country's power. 
 
II. PRINCIPLE: 
 
Any energy conversion device can extract this and 
convert it into useful work depending on: 
i. The wind speed, 
ii. The cross-section of wind swept by the rotor, and 
iii. The overall efficiency of the rotor and generator 
efficiency. 
 
The power in the extracted wind can be found out by 
kinetics concept. The amount of air passing in unit 
time through an area ‘A’ with velocity ‘V’ is A× V. 
And, mass is given by 
 
M = ρAV, 

Where ‘ρ’ is the density of the air; kinetic energy of 
the particle. 
 
III. PWMCONVERTERS: 
 
A circuit-oriented approach to the analysis of pulse 
width modulation (PWM) converters is presented. 
This method relies on the identification of a three-
terminal nonlinear device, called the PWM switch, 
which consists of only the active and passive switches 
in a PWM converter. Once the invariant properties of 
the PWM switch are determined, its average 
equivalent circuit model can be derived. This model 
is versatile enough to easily account for storage-time 
modulation of bipolar junction transistor(s) (BJTs); 
the DC- and small-signal characteristics of a large 
class of PWM converters can then be contained by a 
simply replacing the PWM switch with its equivalent 
circuit model. The methodology is very similar to 
linear amplifier circuit analysis, whereby the 
transistor is replaced by its equivalent circuit mode. 
 
IV. PWM INVERTERS: 
 
Pulse Width Modulation or PWM technology is used 
in Inverters to give a steady output voltage of 230 or 
110 V AC irrespective of the load. The Inverters 
based on the PWM technology are more superior to 
the conventional inverters. The use of MOSFETs in 
the output stage and the PWM technology makes 
these inverters ideal for all types of loads. In addition 
to the pulse width modulation, the PWM Inverters 
have additional circuits for protection and voltage 
control. 
 
In order to increase the efficiency of the PWM 
inverter, the electronic circuit is highly sophisticated 
with battery charge sensor, AC mains sensor, Soft 
start facility, output control etc. The PWM controller 
circuit uses PWM IC KA 3225 or LM 494 .These ICs 
have internal circuits for the entire operation of the 
pulse width modulation. The Oscillator circuit to 
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generate the switching frequency is also incorporated 
in the IC. Output driver section uses Transistors or 
Driver IC to drive the output according to the 
switching frequency. Output section uses an array of 
Switching MOSFETs to drive the primary of the 
stepping transformer. Output voltage is available in 
the secondary of the stepping transformer. 
 
V. SUPER CAPACITOR: 
 
Like an ordinary capacitor, a Super Capacitor has two 
plates that are separated by a dielectric. The 
differences are the plates are coated with activated 
carbon. The dielectric that separates theplates of a 
capacitor is an electrolyte. A Super Capacitor the 
electrolyte is polarized by the charged plates. The 
positive ions of the electrolyte are attracted by the 
negative charge of one plate; conversely, the negative 
ions by the positive charge of the other plate. This 
movement of the ions form a second charge, the 
double layer allows the Super Capacitor to store 
much more electrical energy providing a higher 
power performance. Super Capacitor technology 
delivers new benefits to the HVAC market; reduction 
in energy consumption, bridging short power breaks 
and a controlled power off position.   

 
 
VI. THE FRENUM GENERATOR: 
 
We have designed a small wind generator capable of 
100 watts in a 30mph wind. It is not a machine that is 
designed to power your house, although that is 
possible. Instead, it is designed to get your feet wet 
with the complexities and systems involved with 
wind power. It’s not as complicated and the Frenum 
Wind Generator will help prove that point. The 
Frenum Wind Generator was designed to be simple 
and efficient with fast and easy construction. There 
are no limits to what you can do with wind power. 
This paper is based on using a 260 VDC, 5 A 
continuous duty Treadmill Motor with a 6 inch 
threaded hub. These motors are available for under 
from most motor surplus stores. We are getting about 
7 amps in a 30 mph wind. In other words, it is a 
simple, cheap little machine to get you started. 

You may use any other simple permanent magnet DC 
motor that returns at least 1 V for every 25 rpm and 
can handle upwards of 10 amps. 
 
VII. PREPARATION 
 
Cutting Blades - makes 9 blades and a thin waste 
strip.  
1. Place the 24" Length of PVC pipe and square 
tubing side by side on a flat surface. Push the pipe 
tight against the tubing and mark the line where they 
touch. This is Line A.  
2. Make a mark near each end of Line A, 23" apart.  
3. Tape 3 sheets of A4 paper together, so that they 
form a long, completely straight piece of paper. Wrap 
this around the section of pipe at each of the two the 
marks you just made, one then the other. Make sure 
the short side of the paper is straight along Line A 
and the paper is straight against itself where it 
overlaps. Mark a line along the edge of the paper at 
each end. Call one Line B and the other Line C.  
4. Start where Line A intersects Line B. Going left 
around Line B, make a mark at every 145 mm. The 
last section  
Should be about 115 mm and continue the same 
where A and C intersects. 
5. Mark each line using a straight edge.  
6. Cut along these lines, using the jigsaw, so that you 
have 4 strips of 145 mm and one strip about 115 mm.  
7. Take each strip and place them with the inside of 
the pipe facing down.  
9. Make a mark at one end of each strip 115 mm from 
the left edge and 30mm on the other edge. 
10. Mark and cut these lines, using the jigsaw.  
11. Place each blade with the inside of the pipe facing 
down.  
12. Make a mark along the angled line of the blade, 
3" from the wide end and 1” from the straight edge. 
.  
13. Connect these two marks and cut along the line. 
This prevents the blades interfering with the others' 
wind.  
Drilling Holes in Square Tubing - using the 5/16” 
drill bit  
1. Place the motor on the front end of the square 
tubing, so that the hub part hangs over the edge and 
the bolt holes of the motor face down.  
2. Roll the motor back so you can see the bolt holes, 
and mark their position on the square tubing.  
3. Drill a 5/16” hole at each mark all the way through 
the square tubing.  
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The tower is one of the most important components 
in the wind generator system. It must be strong, 
stable, easily raised and lowered, and well anchored. 
The higher the tower is, the more wind the generator 
will be exposed to. Guy wires must be placed at least 
every 18 feet of tower height. Guy wires must be 
anchored to the ground at least 50% of the height 
away from the base. Thus, the Frenum Generator is 
done. It is not only highly efficient, but also it is a 
good source of energy at the needy time.  
 

 

VIII. IMPROVED EFFICIENCY 
 
The outcome of frenum wind generator is 7A, 100W. 
It is then fed to a combinational circuit of pre-
amplifier and post-amplifier filter, PWM converter 
and inverter and super capacitor. The pre-amplifier 
filter act as a noise rectifier i.e., it removes noise. It is 
then fed to a PWM converter which converts the AC 
sine wave into a square wave.The main advantage of 
using PWM is that power loss in the switching 
devices is very low. When a switch is off there is 
practically current and when it is on, the power is 
being transferred to the load, there is almost no 
voltage drop across the switch. Power loss, being the 
product of voltage and current, is thus in both cases 
close to zero. PWM also works well with digital 
controls,which, because of their on/off nature, can 
easily set the needed duty cycle. PWM has also been 
used in certain communication systems where its duty 
cycle has been used to convey information over a 
communications channel.The super capacitor act as a 
switch which has high charging time and less 
discharging time. It doesn’t contain a delay 
circuit.The super capacitor is also called as electric 
double layer capacitor (EDLC) or ultra capacitor. 
Here, Electrostatic storage achieved by separation of 
charge in a Helmholtz double layer at the interface 
between the surface of a conductive electrode and an 
electrolyte. The separation is of order of 0.3-0.8 
nm.The PWM inverter stores the square wave 
produced by the converter for further actions. The 
combined output is then sent into post amplifier filter 
which converts square wave to AC sine wave and it 
act as a boost up filter producing power in higher 
level than that from wind generator.Pre-amplifier and 
Post-amplifier filters can be called as LC filter. 
Generally, LC circuits are used for generating signals 
at a particular frequency or picking out a signal at a 
particular frequency from a more complex 
signals.Thus the efficiency is improved by the 
concept of PWM and super capacitor. 
 

 
 
CONCLUSION: 
 
This mechanism can be used by connecting a solar 
cell or a fuel cell. Therefore the boost capacitor 
increases the efficiency further and it is cost efficient 
though. This generator is capable of producing even 
200W of energy. It can be done by using a sufficient 
DC generator to convert the power. 
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