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 The demand for electrical energy that continues to increase along with the 
advancement of civilization and also the increasing number of people as well 

as the reduced level of fulfillment and availability of non-renewable energy 

sources, it is necessary to have renewable energy resources that capable of 

fulfill these energy demand in a more environmental friendly. One of the 
natural energies that we can use is wind energy, which is easy to get and lasts 

continuously. This research examines the comparison of the power generated 

from the vertical axis wind turbine savonius type and darrieus H type. The 

wind that use in this research get from from the fan. The test is doing by 
varying the wind speed by adjusting the fan speed. The fan is directed to the 

wind turbine to rotate the wind turbine. To measure the wind speed produced 

by the fan, a digital anemometer is used. The result of this research is the 

relation data of voltage to rpm and voltage to wind speed of wind turbine. 
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1. INTRODUCTION  

The Fulfillment of electric energy for a variety of needs is still very dependent on non-renewable 

energy resources that are continues to decrease. The condition of energy resources, which are mostly non-

renewable, especially oil, is getting more and more limited. Because of that, the transition to renewable 

energy using is doing right now. There is a lot of choice of kind of renewable energy that available [1]. They 

are solar energy [2][21]-[23][25][26][28], wind energy [3][6]-[8][24][27][29], hydro energy, geothermal 

energy, biomass energy [4][5][30], tidal energy, etc. The application of renewable energy is depend on the 

renewable energy resouce that available on location [6].  

Wind energy is a renewable energy that is very flexible [7][8]. Wind is air that moves due to 

differences of air pressure on the earth's surface. The wind will move from an area that has high pressure to 

an area that has a lower pressure. The difference of air pressure occurs due to differences in the reception of 

solar radiation. This wind movement has kinetic energy, therefore wind energy can be converted into other 

energy such as kinetic energy or electrical energy using windmills or wind turbines [9][10]. Wind turbines 

are windmills that are used to produce electricity [11]. Earlier, this wind turbine was created to accommodate 

the needs of farmers in carrying out rice milling, irrigation needs, etc. Previous wind turbines were built in 

Denmark, the Netherlands and other European countries and are better known as the Windmill.  
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The wind turbine can be divided into two kinds, that is the horizontal axis wind turbine and the 

vertical axis wind turbine [12][13][14]. The horizontal axis wind turbine has a main rotor shaft and an 

electric generator at the top of the tower. Small turbines are directed by a simple tail vane, while large 

turbines generally use a wind sensor coupled to a servo motor. Most of horizontal axis wind turbine have a 

gearbox that converts a slow spinning wheel to a faster spin. 

The vertical axis wind turbine has the main rotor shaft arranged perpendicularly. The main 

advantage of this arrangement is that the turbine does not have to be directed towards the wind to be effective 

[15]. This advantage is especially useful in places where the wind direction varies widely [16]. The vertical 

axis wind turbine is able to utilize the wind from various directions [17]. Because they are difficult to mount 

on top of a tower The vertical axis wind turbine are often mounted closer to the base on which they are 

placed, such as the ground or the top of a building's roof. Wind speeds are slower at lower altitudes, so there 

is less wind energy available. On this research we examines the comparison of the power generated from the 

Savonius type and Darrieus H type vertical axis wind turbines. 

 

2. RESEARCH METHOD  

Research in this study includes several stages. The flow chart in this final project research is 

presented in Figure 1. 
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For the making of the Savonius blade model [18], we use iron, fiber sheet and iron plate. The iron 

plate is bent to attach the fiber sheet so that it forms a concave area that receives the wind breeze. This is a 

design drawing and a finished Savonius blade turbine when place outdoor photo: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Savonius Blade Model 

 

For the making of  Darrieus H blade wind turbine, we use iron and 6 inch PVC pipe [19]. This is the 

design drawings and finished Darrieus H blade turbine when place outdoor photo:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Darrieus H Blade Model 
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The reason of choosing the vertical axis wind turbine type is because the experiment is doing in 

Palembang, South Sumatera, Indonesia which don’t have high wind speed. The vertical wind turbine type is 

recommended in low wind speed area because vertical axis wind turbine is able to utilize the wind from 

various directions so it can collect wind energy optimally in low wind speed area. The Savonius blade type 

and Darrieus blade type is most popular of vertical axis wind turbine. So hopefully the data result of this 

experiment can be use as consideration of choosing the type of vertical wind turbine in outdoor area in 

Palembang. 

The experiment doing in indoor room to get the stability of wind velocity. The wind is generated by 

an electric fan [20]. The wind is directed by using a wind tunel which made of fiber sheets that are rolled into 

a tube. The speed of the wind coming out of the wind tunel is measured using an anemometer. After that the 

wind turbine is placed in the vent of the wind tunnel. The wind that comes out rotates the wind turbines. The 

output produced by wind turbines is measured using a multimeter. Experiment was done by varying 3 electric 

fan speeds, resulting in 3 variations of wind speed (4.8 m/s, 4.9 m/s and 5.3 m/s). For each wind speed, the 

wind speed is measured with anemometer and the electricity output is generated using a multimeter. For rpm 

measurement its use tachometer. This method does for each wind turbine models (savonius wind turbine and 

darrieus H wind turbine). 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. The Position of The Equipment When Data Collection Process 

 

3. RESULTS AND DISCUSSION  

In this research, to get the wind speed, the wind from the fan is used. The test is doing by varying 

the wind speed by adjusting the fan speed. The fan is directed to the wind turbine to rotate the wind turbine. 

To measure the wind speed produced by the fan we use a digital anemometer. The variation in wind speed 

that results in a fan is 4.8 m/s, 4.9 m/s and 5.3 m/s. Testing is doing with the wind speed variation on the two 

models blade turbine which is Savonius blade wind turbine and Darrieus H blade wind turbine. 

 

3.1 Testing of the Savonius Model Wind Turbine 

Test data for the Savonius wind turbine: 

 

Table 1. Savonius Wind Turbine Data 

 

 

 

 

 

 

 

3.2 Testing of the Darrieus H Model Wind Turbine 

Test data for the Darrieus H wind turbine: 

 

Table 2. Darrieus H Wind Turbine Data 

 

 

 

 

 

 

 

 

Wind Speed 

(m/s) 

Rotation per Minutes 

(rpm) 

Voltage 

(Volt) 

4.8 57.9 7.37 

4.9 58.6 8.14 

5.3 63.4 8.2 

Wind Speed  

(m/s) 

Rotation per Minutes  

(rpm) 

Voltage  

(Volt) 

4.8 47.1 3 

4.9 49.5 3.14 

5.3 51.2 3.6 



International Journal of Research in Vocational Studies (IJRVOCAS)                  

 

Title of manuscript is short and clear, implies research results (First Author) 

23 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Graph of Rotation (rpm) to Wind Speed (m/s) of the Savonius Turbine Model and the 

Darrieus H Turbine Model 

 

Figure 5 is graph of voltage (Volt) to rotation (rpm) of the Savonius turbine model and the Darrieus 

H turbine model The blue color graph is the graph for the Savonius blade wind turbine. The greater the wind 

speed, the greater the rotational speed produced. In the wind speed range of 4.8 - 5.3 m/s the Savonius wind 

turbine model produces rotational speed of 57.9 - 63.4 rpm. Meanwhile, the orange color graph is the graph 

for the Darrieus H blade wind turbine. The greater the wind speed, the greater the rotational speed produced. 

In the wind speed range of 4.8 - 5.3 m/s the Darrieus H wind turbine model produces rotational speed of 47.1 

- 51.2 rpm. From the Graph of Voltage (Volt) to Rotation Speed (rpm) of the Savonius Turbine Model and 

the Darrieus H Turbine Model, the highest rpm measurement results were obtained for the Savonius turbine 

model which is 63.4 rpm at a wind speed of 5.3 m/s. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Graph of Voltage (Volt) to Wind Speed (m/s) of the Savonius Turbine Model and the 

Darrieus H Turbine Model 

 

Figure 6 is graph of voltage (Volt) to wind speed (m/s) of the Savonius turbine model and the 

Darrieus H turbine model. The blue color graph is the graph for the Savonius blade wind turbine. The greater 
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the wind speed, the greater the voltage generated.In the wind speed range of 4.8 - 5.3 m/s the Savonius wind 

turbine model produces a rotational speed of voltage of 7.37 - 8.2 volts. Meanwhile, the orange color graph is 

the graph for the Darrieus H blade wind turbine. The greater the wind speed, the greater the voltage 

generated. In the wind speed range of 4.8 - 5.3 m/s the Darrieus H wind turbine model produces voltage of 3 

- 3.6 volts. From the graph of voltage (Volt) to wind speed (m/s) for the Savonius turbine model and the 

Darrieus H turbine model, the highest voltage measurement results in the Savonius turbine model which is 

8.2 V at a wind speed of 5.3 m/s. 

 

4. CONCLUSION  

From the research that has been done, the Savonius and Darrieus H turbines are able to rotate at wind 

speeds of 4.8 - 5.3 m/s (which is include as gentle brezze category) which is this wind speed is produced by a 

electric fan. Both types of turbines are capable of rotating to generate electricity. In the wind speed range of 

4.8 - 5.3 m/s the Savonius wind turbine model produces rotational speed of 57.9-63.4 rpm and voltage of 

7.37 - 8.2 volts. In the wind speed range of 4.8 - 5.3 m/s the Darrieus H wind turbine model produces 

rotational speed of 47.1-51.2 rpm and voltage of 3 - 3.6 volts. 

In this experiment, the Savonius turbine is able to produce more electricity than the Darrieus H model. 

This is due to the wider blade area so that it is able to capture more wind and produce rotating power from a 

wind speed. However, it should be noted that because it captures more wind, the Savonius model will be 

more susceptible to high wind speeds that can exceed the mechanical limits of the blade and turbine itself.  

While the Darrieus H model is more resistant to higher wind speeds because the blade surface is not as wide 

as the Savonius model. The use of the model choice depends on the wind conditions where the turbine will be 

installed. At low wind speeds area and there is no high wind speed, the Savonius model is recommended. 
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