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Abstract- Increasing energy demand,
depleting fossil fuel reserves, and environmental
concerns have put renewable energy sources in
the spotlight in Indonesia. Wind energy in
particular, which has received a lot of attention
because it is inexhaustible and friendly to the
environment. The main problem of the two
generating systems is not continuously
available. Wind turbines are the main medium
used to convert wind energy into electrical
energy. A good wind turbine design will
determine the performance of a wind power
plant (PLTB). This tool is to control the electric
power generated from the wind generator, the
electric power generated from the generator will
be measured the current and voltage. The way
the tool works when the generator wheel rotates,
the generator will produce electrical power
which has been connected to the charger
controller before the electric power is stored in
the battery. The use of electric power from the
battery will be converted using an inverter to
convert the DC current to AC. This research
was conducted on wind turbine generators in
the use of coastal street lighting as objects to
generate electric power in order to reduce the
need for PLN electricity. This research was
conducted on wind turbine generators in the use
of coastal street lighting as objects to generate
electric power in order to reduce the need for
PLN electricity. The generator will generate
electrical power which has been connected to
the charger controller before the electric power
is stored in the battery. The use of electric power
from the battery will be converted using an
inverter to convert the DC current to AC. This
research was conducted on wind turbine
generators in the use of coastal street lighting as
objects to generate electric power in order to
reduce the need for PLN electricity.
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I. INTRODUCTION

Increasing energy demand, depleting fossil
fuel reserves, and environmental problems have
put renewable energy sources in the spotlight of
Indonesia. Wind energy, in particular, has become
a major concern in the natural environment [5].
Wind is one of the natural resources that can be
utilized to generate endless electrical energy,
therefore wind energy is an alternative and
environmentally friendly energy that can have
good prospects to meet the shortage of electrical
energy [2]. For example, in coastal areas, wind
resources can be converted into electrical energy
using wind turbines to be expected to be able to
help people in the surrounding area [1].

The wind turbine is a device that can act as
the main mover to generate electricity, that is, from
the wind it is converted into electricity through
components consisting of a rotor with blades, and
electrical control system devices, towers,
foundations [3]. Wind energy to generate
electricity is very dependent on wind speed. In
general, wind speeds in Indonesia, especially in
East Java, range from 0 to 8 m / s. Wind speeds
above 10M can be used as a source of electrical
energy and then rectified and stored in an
accumulator (battery) [4].

1II. METHODS

2.1 First Technical Planning Method

For this research method is to make a block
diagram. The function of the block diagram is as a
reference in making a planned generator / turbine
workflow for a process so that it can bring about
changes in input and output in response to
experiments that have been carried out
systematically on these parts. In the experimental
method that needs to be considered in carrying out
experimental research, among others, is the
introduction of the material used in the experiment,
recording various things related to the research,
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which can be in the form of quantitative data about
the performance of the research carried out, then
proceed with carrying out the analysis. Figure 1
shows the research flow.
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Fig. 1 Block Diagram
From the block diagram above, it can be seen
about the description of the research object and the
following is an explanation of the function of each
of the blocks above
a. Wind turbines
Wind turbine with a horizontal shaft, shaped
like an airplane propeller in general. In use,
this wind turbine requires an adjustment to the
wind direction to get wind speed.
b. Charger Control
An important component in Wind Power
Generation. The charge controller functions
for: Charging mode: Charging the battery
(when the battery is charged, keeping it
charging when the battery is full).
c. Inverters
Inverters are widely used in wind turbine
applications which are generally used as AC
supply. With an inverter, the DC voltage from
the battery will be converted into an AC
voltage that is ready to use.
d. Arduino Uno R3
Acting as a regulator and controller of the
process for processing input and output data.
e. ACS 712 Current Sensor
Serves as a measure of the electric current of
the inverter.
f.  Voltage Sensor ZMPT101
Serves as a measure of the voltage from the
inverter.
g. Relay
Serves to disconnect and connect the electric
current from the generator and PLN.
h. LCD
Serves to display input data from each sensor.
i. LDR (Light Dependent Resistor)
Serves for the light sensor when the sensor is
exposed to light, the light turns off
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2.2 Data Analysis Methods
The analysis used is experimental analysis,
to analyze the accuracy of the tool through the right
components after the measurement test is carried
out. Besides, descriptive analysis to describe the
results of the experiment:
1. Take measurements of wind speed and map
over a span of two days
2. Take measurements of the electrical energy
generated by the generator within two days
3. Measure and compare the energy produced
with the energy used for electric coastal road
lighting

2.3  Schematic Design

e WA

Fig. 2. Scematic Design

Schematicin figure 2 is a whole series of this
tool consisting of Arduino Uno R3, ACS712
circuit, relay circuit, and voltage sensor circuit.
with several other components, namely:

a. Arduino uno, as a system that controls the
supporting  components and as a
communication with the application user
interface.

b. Gear box, as a dynamo / generator drive

c. Motor generator, as a generator of dc current
voltage

d. Relay, as a voltage breaker from PLN moved
to the inverter.

e. LCD, as displaying the results in the form of
voltage, amperage and watts

III. RESULTS AND DISCUSSION

A. Test result

This research has conducted experimental
tools and observation tools so that researchers can
analyze the experiment. Testing is carried out in
several stages, including testing a series of tools
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and tool components and testing the application
program that has been made. After further analysis,

Hour | Wind Speedm /s | DC Voltage Output
08.00 1.5 0
09.00 1.8 0
10.00 1.9 0
11.00 2.7 13.6
12.00 25 13.2
13.00 3 14.1
14.00 3.4 14.5
15.00 3,1 14.3
16.00 2.9 13.9
AV:rag 2,533333333 9,288888889

a discussion of the performance and success of the
horizontal axis wind generator that produces 20

Hour | Wind Speed m /s |DC Voltage Output
08.00 1 0
09.00 1.5 0
10.00 1.3 0
11.00 2.7 13.5
12.00 3.5 14.7
13.00 24 13.2
14.00 1.9 11.7
15.00 34 14.5
16.00 3,2 14.2
Average 2,322222222 9,088888889

watts of Arduino-based power is conducted. In this
study, the data were taken in five days starting at
08: 00-16: 00 WIB. Sample data were taken per 60
minutes for two days. And the average output
voltage of the generator for all tests is shown in the
table below.

Table 1 Measurement of Wind Speed and Voltage
Output on Day 1

Table 2 Measurement of Wind Speed and Voltage
Output on Day 2

From tables 1 and 2 the test of the wind
speed results is to use an anemometer to be able to
find out what the speed and Vout of the generator
are. And the lowest average wind speed is 1 m /s
and is not able to produce an output voltage. On
days 1 and 2 and the largest average wind speed is
2.3 - 2.5 m/ s during the day and can produce an
output voltage of 9.2 volts DC
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Fig. 3 Graph of Wind Speed and Voltage
Output

Testing of the design results is carried out by
checking the wind speed, namely by using an
anemometer to find out how wind speed is and to
produce the wind generator Vout voltage. In Figure
3, it is shown that the wind speed and voltage
output that can rotate the generator at least 2.5 m /
s and 13.4 volts dc, the higher the wind speed, the
greater the generator voltage output so that the
power generated will also be greater. This happens
because the high wind speed causes the greater the
force that hits the surface of the windmill, as a
result of this force the windmill rotates faster and

continues to increase.

B. Maximum Output Power Calculation
Analysis

Before calculating the maximum output
power, in this study the capacity of the battery /
battery used was 12 volts / 3.5 AH. So the ideal
power inverter is:

Ideal power inverter =
12V x 3.5 AH = 42 watts

Assuming the battery / battery has a 20%
deficiency, the maximum power of the inverter will
be = (3.5 - 20%) x 12 volts. Inverter Power = (3.5 -
0.23)x 12=2.75x 12 =33 Watts. So that the power
efficiency of the inverter = (42/33) x 100% = 80%

1Iv. CONCLUSION

Windmills are able to follow the direction of
the wind so that the results obtained are quite
maximum. The results of the measurement of wind
speed for the location of placement in front of the
house yard and obtained an average wind speed of
+ 1.53 m / s and not able to produce an output
voltage. Whereas for the location of the placement
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of windmills in the coastal area the average wind

speed

obtained is + 3.2 m / s and can produce an

output voltage of 225 volts AC. The generator will
produce a minimum output voltage of + 14 Vdc,

wind

speed of 3.1 m / s. The maximum power

produced is 42 watts a watt with an inverter power
efficiency of 80% or 33 watts.
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