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 The power plant has been created with turbine ventilator as a source of 

electrical energy for lighting. Voltage generator generated when wind speed 

between 0 m/s up to 6 m/s with no given load is between 0 volts up to 8.38 

volts. Generator-generated electricity can be utilized in everyday life after going 

through several processes like converting the voltage from DC to AC by using a 

DC to AC inverter and increasing the AC voltage to a 220-volt voltage using a 

transformer. In this study using 5 watts LED lamp that can be used to help to 

light. 

Keywords 

Electricity; 

Generator;  

Turbine;  

Ventilator; 

Wind;  
e-ISSN: 2550-6943, p-ISSN: 2550-6951 ©Copyright 2018. The Author. 

Published by ScienceScholar in Universidad Técnica de Manabí. 

This is an open-access article under the CC-BY-SA license 

(https://creativecommons.org/licenses/by/4.0/) 

All rights reserved. 
 

 

Contents 

Abstract ........................................................................................................................................................................................................  1 

1.  Introduction ........................................................................................................................................................................................  2 

2.  Research Method  .............................................................................................................................................................................  2 

3.  Results and Analysis ........................................................................................................................................................................  2 

                                                           
a Department of Physics, Udayana University at Bali, Indonesia, supardi@unud.ac.id  
b Department of Physics, Udayana University at Bali, Indonesia 
c  Department of Physics, Udayana University at Bali, Indonesia 
d Department of Physics, Udayana University at Bali, Indonesia 
f  Department of Physics, Udayana University at Bali, Indonesia 
g  Department of Physics, Udayana University at Bali, Indonesia 
 

http://sciencescholar.us/journal/index.php/ijpse
http://dx.doi.org/10.29332/ijpse.v2n2.127
http://sciencescholar.us/
https://creativecommons.org/licenses/by/4.0/
mailto:supardi@unud.ac.id
http://crossref.org/crossmark/


          e-ISSN : 2550-6943  p-ISSN : 2550-6951 

IJPSE   Vol. 2 No. 2, August 2018, pages: 1~10 

2 

 Voltage and Current Measurement Data ................................................................................................................................  4 

4.  Conclusion ............................................................................................................................................................................................  6 

 Conflict of interest statement and funding sources ...........................................................................................................  6 

 Statement of authorship ................................................................................................................................................................  7 

 Acknowledgements ..........................................................................................................................................................................  7 

 References ............................................................................................................................................................................................  8 

 Biography of Authors ......................................................................................................................................................................  9 

 
 

1.  Introduction 

Many methods are used as an electricity source that has been conducted as in the journal entitled 

power generation roof ventilator [1], electric power generation by using roof top turbine ventilator [2], 

performance of wind turbine ventilator as electrically generator in boat fishing [3,7], fundamentals of wind 

energy [4], wind power plant with thermal energy storage for improving the utilization of wind energy 

[5,8], Wind and Ventilation Turbine (WVT) Generator [6,9], but from the methods that have been done, 

some are using ordinary propellers which certainly require a stronger wind gust than a turbine. Then 

some are already using a turbine, but the voltage generated is limited to DC voltage with a voltage of about 

5 volts. In addition, there have been used turbines that are equipped with storage on the battery and 

converter from DC to AC current. But in this method, the storage voltage on the battery is not equipped 

with automatic storage, so that when the battery is full it will continue to be supplied with an inlet voltage 

as the turbine spins. This will greatly affect the use of battery life that will certainly have a bad impact on 

the battery. In this research has succeeded to make power plant by using turbine ventilator and battery as 

a storage place of voltage, as well as automatic charger circuit on battery and converter DC to AC. In 

addition, the selection of turbine used in this research is the advantage of turbine ventilator than wind 

turbine that rotates horizontally is not necessarily require a high place to be able to rotate the turbine 

hood, and can also be installed on the roof of the house with its function is to reduce the hot air inside or 

under the turbine the wind is brought out so that the air inside is not too hot. The design of power plants 

with turbine ventilator as a generator drive is expected to increase the availability of electrical energy for 

the future. In the present study discussed in part 2 of the series of voltage chargers produced by the 

turbine ventilator, section 3 discusses the results and discussion and section 4 discusses the conclusions. 

 

2.  Research Methods 

The charger circuit is used to process battery charging or battery safely. Therefore, it will not damage 

the battery cell or battery when the battery is full. The schematic of the charger circuit is shown in Figure 

1. 

 

 
Figure 1. Charger circuit 

 

3.  Results and Analysis 

The result obtained in this research is the design of power plant using ventilator turbine as shown in 

Figure 2. 
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Figure 2. The design of power tools with turbine ventilator as a source of electrical energy  

for home lighting 

 

The function of each part of the tool as follows: 

1. Turbine Ventilator as a generator drive 

 1a. The generator as a mechanical energy converter to electrical energy 

2. Charger circuit  

 2a. Charging circuit for input from battery or battery charging 

 2b. Step up the DC to DC inverter to raise the voltage from the generator 

3. The 12-volt battery as battery or power saver 

4. Inverter DC to AC to change from direct voltage (DC) to voltage back and forth (AC) 

5. Transformation or transformer to raise power to 220 volts 

6. The output of this circuit which will later become the input for electronic equipment 

 

The ventilator turbine is able to rotate due to wind velocity factor and the air pressure difference factor 

inside or below the turbine with the air outside the turbine. The wind gust from the fins of the ventilator 

turbine can drive the fins and result in the turning off the ventilator turbine. Inside the turbine, ventilator 

mounted gears that connect the turbine ventilator with a DC generator. The fin form of the turbine hood is 

designed with one-way rotation. Combining the number of gears in the ventilator turbine with the one at 

the end of the generator is required to get the number of turns that multiply more between the spin of the 

generator and the turbine spin of the ventilator. The gear ratio used in the turbine with the gears on the 

generator is 125 to 10. A lap turbine ventilator will rotate the generator 12.5 times. 

The generator converts mechanical energy to DC electrical energy. The generator generated voltage is 

not stable. To stabilize the output of the generator used the MT3608 module with a minimum input of 2 

volts. The stabilized voltage will then become the input for the charging circuit. The battery used in this 

study is a battery with a voltage of 12 Volt. For charging a 12-volt battery requires an input voltage of 13.8 

volts. To make a 12-volt output voltage charger to be a 13.8-volt voltage required MT3608 module. 

This charging circuit acts as a charger from the battery. If the battery is full then charging will be 

stopped, and when the battery is not in full condition, it will be refilled. Charging battery will be done if the 

voltage used is 115% compared with the maximum voltage of the battery. 
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Voltage and Current Measurement Data 

Results Measurements of voltages and currents generated by generators as in Table 1 to Table 2 with 

search data each performed five times. 

 

Table 1  

Wind speed data with respect to the voltage 

 

No 
Wind Velocity Led Voltage (VL) volt 

Average (V) 
(m/s) ± 0.1 VL1 VL2 VL3 VL4 VL5 

1 0 0,00 0,00 0,00 0,00 0,00 0,00 

2 1 0,00 0,00 0,00 0,00 0,00 0,00 

3 2 1,32 1,35 1,30 1,30 1,29 1,31 

4 3 1,71 1,72 1,71 1,72 1,72 1,72 

5 4 1,73 1,72 1,71 1,71 1,72 1,72 

6 5 1,75 1,75 1,75 1,75 1,76 1,75 

7 6 1,76 1,75 1,76 1,75 1,76 1,76 
 

 

From Table 1, the graph of wind velocity data with the voltage shown in Figure 3. 

 

 
Figure 3. Graph of voltage load to wind speed 

 

 In Figure 3, seen between 0 m/s up to 1 m/s no voltage exists. This happens because the turbine hood 

does not rotate at that speed. The generator starts to output when the wind speed is more than 1 m/s 

and increases steadily to a speed of 6 m/s. However, when the wind speed between 5 m/s and 6 m/s 

increase the voltage generated by the generator decreases compared to the initial moment of the 

increase in voltage. 

 

Table 2  

Data on wind velocity to currents 

 

No 
Wind Velocity Flow with total load (I) mA 

Average (mA) 
(m/s) ± 0.1 I1 I2 I3 I4 I5 

1 0 0,00 0,00 0,00 0,00 0,00 0,00 

2 1 0,00 0,00 0,00 0,00 0,00 0,00 

3 2 0,24 0,11 0,20 0,35 0,19 0,22 

4 3 47,50 48,30 45,80 47,70 46,20 47,10 

5 4 64,70 63,80 62,60 63,40 62,70 63,44 

6 5 86,20 84,10 85,80 87,10 87,40 86,12 

7 6 134,60 127,10 126,70 120,10 124,00 126,50 

From Table 2, the graph of wind velocity data with the current shown in Figure 4. 
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Figure 4. Graph of the relationship between wind speed and current 

 

From Figure 4, the generator begins to generate a current or start current in the Avometer when the wind 

speed that blows the turbine hood is greater than 2 m/s. The maximum average current generated by the 

generator i.e., at wind speed 6 m/s is 0.13 A. 

Battery charging data using two categories of wind speed i.e., wind with a speed of 4 m/s and 5 m/s. 

The time interval when searching data is 30 minutes. The results obtained from the charging battery are 

shown in Table 3 to Table 4. 

 

Table 3 

Battery charge data with wind speed 4 m / s 

 

No 
Wind Velocity Time Voltage 

(m/s) (minute) (volt) 

1 4,00 0 6,86 

2 4,00 30 7,67 

3 4,00 60 8,07 

4 4,00 90 8,32 

5 4,00 120 8,56 

 

From Table 3, the graph can be made as shown in Figure 5. 

 

 
Figure 5. Charging graph with wind speed 4 m/s 
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Charging graph with wind speed 4 m/s shown in Figure 5. The initial voltage of the battery is 6.86 volts, 

then the first 30 minutes rise to 7.67 volts, and continues to increase until completion of the data search 

for 120 minutes every 30 minutes once the voltage on the battery is recorded. The total increase of the 

voltage on the battery when 0 minutes to 120 minutes is 1.70 volts. 

 

Table 4  

Battery charge data with wind speed 5 m/s 

 

No 
Wind Velocity Time Voltage 

(m/s) (menit) (volt) 

1 5,00 0 6,92 

2 5,00 30 8,00 

3 5,00 60 8,52 

4 5,00 90 8,88 

5 5,00 120 9,13 

 

From Table 4, the graph can be made as shown in Figure 6. 

 

 
Figure 6. Grain charging battery with wind speed 5 m/s 

 

Charging graph with a wind speed of 5 m / s is shown in Figure 6. The initial voltage of the battery is 6.92 

volts. Charging at this speed is the same as the first charging that is 120 minutes long which every 30 

minutes of voltage on the battery is recorded. Battery voltage increased by 2.21 volts over 120 minutes. 

The current and voltage of electric that has been stored in the battery is a DC power, while the output 

commonly used in homes is the AC voltage, so it takes a DC to AC inverter tool whose function is to convert 

DC voltage into AC voltage. In addition to DC to AC, inverters are also needed Step-up transformers to 

increase the output voltage from the DC to AC inverter in accordance with the charging battery or in this 

case using a 12-volt battery to 220 volts. 

 

4.  Conclusion 

Generator-generated electricity can be utilized in everyday life after going through several processes 

like converting the voltage from DC to AC by using a DC to AC inverter and increasing the AC voltage to a 

220-volt voltage using a transformer. In this study using 5 watts LED lamp that can be used to help to light. 
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