


Purposes published on 10.05.2005. At the end of 2009, the year 
of the publication of the strategy document, the installed 
capacity was 791.6 MW. With the investments to be made at 
the end of 14 years, it is targeted to increase this figure to 
approximately 25 times. When Turkey's potential is considered, 
it is understood easily that actually represents a value of less 
than half of the wind energy potential of this figure. Work is 
continuing without slowing down in order to make it possible 
to reach these targets with a correct road map. 2007 2016 from 
below with the wind power plants in Turkey we can see the 
breakdown by years of cumulative capacity [3].Wind Map, 
generally gives an idea about wind energy distribution in 
Turkey. Wind potentials of 50 meters in Kocaeli city. 

III. WIND TURBINE ELEMENTS, TURBINE DESIGN AND 

TURBINE POWER ACCOUNT 

It consists of a wind turbine, a tower at the height where the 
obstacles in the surroundings can not blow the wind, a body and 
a rotord placed thereon.The high wind speed also allows the 
high speed portion of the near-earth wind profile to be used.The 
kinetic energy of the wind is converted to the mechanical 
energy of the rotor [4].The rotation of the rotor shaft is 
accelerated and the generator in the body is transferred. The 
electric energy obtained from the generator is used by storing 
it by means of a charger or by directly reaching the receiver. 
The main elements that make up the modern wind turbines can 
be listed as follows.Tower, Body, Gear box, Generator, Low 
speed high speed mill, Speed controller, Orientation driver and 
orientation motor, Electronic control unit, Hydraulic system, 
Cooling unit, Wings, Wind measurement receiver, Slope 
mechanism, Brakes.For the calculation of the energy generated 
by a wind turbine, the speed of the wind and the diameter of the 
propeller are needed. Most large wind turbines spin at about 15 
meters / second.Theoretically, it is necessary to increase the 
diameter of the propeller to increase the generated energy. This 
means that the height of the wind turbine also increases. This 
takes more wind and provides a faster rotation [5]. Since the 
specific mass of air is small, the energy from the wind depends 
on the wind speed. The speed of the wind increases with the 
height, and the power increases with the speed of the cube. The 
energy that the wind will provide depends on its power and the 
number of blows. Specific wind force is the force that falls to 
the surface of the unit perpendicular to the airflow (See Figure 
III-IV). 

 
FIGURE III. POWER CURVE FOR 1 MW TURBINE 

 
FIGURE IV. AVERAGE TURBINE POWERS BY PROPELLER 

DIAMETER 

P=1/2. .V3.Cp.A,  Here, P = Power (Watt), ½=Constant,  
=  Air Density (kg/m3), V = Wind Speed Power, Cp  = Power 
Coefficient, A = Swept Area (m2), E = P.Δt   (3.3) Here; t: Time 
(taken as 8760 hours) ,  [6] 

IV. PROTOTYPE WIND TURBINE DESIGN 

Wind turbines are systems that convert kinetic energy in the 
wind to mechanical energy by means of wings and then to 
electric energy by the rotor. These systems have small, medium 
and large scale capacities and meet various energy needs. Here, 
the following methods are used to construct the prototype wind 
turbine with the simplest structure and minimum cost materials. 
The wings are made of 5-inch pimas pipes made of PVC 
material. 5 pieces 218mm long wings can be removed and 
repaired in order to be able to repair 95mm diameter fiberglass 
plate with 2 bolts on the 460mm diameter turbine propeller was 
obtained. It is understood that the number of blades in low-
speed turbines is very high, and that the number of blades in 
high-speed turbines is low, there is an inverse relationship 
between the number of blades and the end speed ratio. The use 
of three wings is generally preferred because of its smoother 
rotation. In this study, five wings were used in this type because 
of the low blade size and low wind speed. It is aimed to provide 
a balanced rotation by adding various weights to balance the 
rear parts of the turbine wheel. (See Figure V-VI) 

 
FIGURE V. TURBINE PROPELLER 
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FIGURE VI. DYNAMO 

Motor, gear box, power circuit, rectifier, etc. to turn kinetic 
energy into electric energy. equipment can be used. In this 
project, the dynamo in 12 volt, 6 watt power used on bicycles 
is converted to electric energy from the wind. This wind turbine 
can be observed by means of led lamps connected to dinamoya 
where power can be generated.In order to be able to benefit 
from the winds that are exerted in various directions, it is 
desirable that the turbine body be at a vertical position at all 
times to the wind direction. The dynamo is placed on a metal 
table which is supported by a bearing so that it can rotate freely 
according to the wind direction. Made of PVC foam and a 3mm 

thick 190mmx190mm Foreks made of wind rose tail. The metal 
part with 10mm diameter PVC pipe is connected with 2 bolts 
so that the part of the guide is light.The metal plate is placed on 
a 10 mm diameter 415 mm long aluminum pipe which serves 
as a tower with the help of bearings. The aluminum pipe is 
secured by securing it in the metal pipe of 20 mm diameter and 
160 mm length with the help of silicone. (See Figure VII-VIII) 

 
FIGURE VII. TEST BENCH AND ENERGY TRANSFORMATION 

 

FIGURE VIII. CURVE GRAPH OF THE VOLTAGE READ BY THE TURBINE'S DATALOGGER 

Thus, the tower of the prototype wind turbine was built and 
a PPRC (Polypropylene Random Copolymer) material was 
used and a T-pipe reduced from 32 mm to 20 mm was used to 
place the tower on a ground. The pipe was separated into two 

and secured to the tower floor with the help of 2 bolts.With the 
aid of an anemometer, the wind gauge obtained from the gauge 
was measured. With the aid of the datalogger, the voltage 
voltage data obtained from the prototype wind turbine 
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generated is transferred to the computer. The following table 
for the system has been obtained. 

A = πR2 = 0,664 m2,P = 1 / 2..V3.CP.A (3.5), V = 4 m / s 
average 

 = 1,225 kg / m3,CP = 0.5926, P = 1/2 x 1,225 x 43 x 0,5926 
x 0,664 = 15 W 

V. CONCLUSION AND RECOMMENDATIONS 

Today, the use of wind energy is becoming increasingly 
widespread. Turkey has also accelerated the work on this 
issue.In this study, prototype design and manufacture of a wind 
turbine that meets our small energy needs with minimum cost 
has been realized. The designed bearing system of the turbine 
center of gravity is mounted and the turbine is freely rotated in 
the tower axis.Turbine movement was provided with artificial 
wind generated by the Fön machine. With the datalogger 
connected to the turbine, the voltage generated in the turbine 
dinamos was measured and a power calculation was made. It 
can be seen that the generated prototype wind turbine can 
generate energy at 15 watt power. With this energy obtained, 
illumination is provided by LED lamps.In addition, a battery 
can be easily charged using the additional charge controller and 
rectifiers. The developed prototype is recommended as a model 
with very assertive that can be taken as basis for wind turbine 
design. If and Western Turkey, particularly Marmara for 
heating the water used in tourist facilities, stored energy 
available in the energy of the wind can be utilized 
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