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Abstract— Nowadays, as people know, our earth is filled with
a mixture of flora. Flora is something unique and interesting if
people know about the special properties. The plants also
important role as the air conditioning in the open because the
trees serve as absorbs dust or haze and change the air
conditioning carbon dioxide to oxygen. Usually, every house
has more than two plants whether flower plant or other plant
to keep the area clean with green environment. Therefore,
watering system is important for plants to grow up. The
system is more better if use solar energy as a source.

Solar energy is one of type for renewable energy. Renewable
energy is refer to any energy source that is naturally processes
that are constantly which is, it does not have a limited supply.
The main objective of this project Solar Powered Sprinkler
System is sprinkler water to plant when the soil become dry
and used solar energy as an electricity or power supply to
control this system. This project is to upgrade the performance
of watering system to automatic sprinkler water system with
used of solar energy. Overall these projects use Arduino Uno
as a microcontroller that controls the system. The
programmings that need to include in Arduino Uno are solar
charger shield, soil moisture sensor, light sensor, and
ultrasonic sensor.
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L INTRODUCTION

Solar Powered Sprinkler System is automatic sprinkler water
system for plants that use the solar energy more than power
supply. This project was created after analyzing the normal
process of watering plant is not effective and cause difficulty,
time consuming and water inefficiency. It consists of four
main circuits such as Solar Charger Shield, Soil Moisture
Sensor, Ultrasonic Sensor and Light Sensor. The solar panel
receive solar energy and it will convert the solar energy to
electrical energy and stored the energy in rechargeable battery.
The rechargeable battery is use to supply power to whole
system. The Soil Moisture Sensor will function based on the
soil moisture level. It will connect to the water tank that can
supply water using 12V DC motor water pump. The ultrasonic

sensor will give the signal of the water level to make sure that
there is enough water sources.

Water is one of basic requirements for plants to grow up. The
failure of plants grow up is occurs when the plant is shortage
water or receive extra water that can damages soil fertility. In
generally, the plant roots will absorbs water normally found in
soil and then sent the whole inner part of the plant especially
the leaves for photosynthesis process. The process of
photosynthesis is to converts water, nutrients and carbon
dioxide to produce energy. However, in most traditional
methods, people control the amount and time of water flowing
to the garden [1]. As a result, the amount of water flowing to
the garden is either more than the planned [1].This project is
improving the watering system to become automatic sprinkler
water system.

The main objective of this project is sprinkler water to plant
when the soil become dry and used the solar energy function
as an electricity or power supply to control this system. Before
these, the watering system uses electricity as a main source of
the system. However, technologies go so fast until the solar
panel is created and the uses of solar energy was expand to
others product. This leaves solar power as a viable, reliable
source of energy for extended operations [2].So, to create this
project of low cost, the implementation of solar energy is
used.

Other than that, the scope of study for this project is to
upgrade the performance of watering system to automatic by
sprinkler water system by used of solar energy. The solar
system is chosen for the system because its energy from the
sun is not only free but also environmentally friendly to the
system and accomplishes the task of keeping healthy growth
of plant [3].This project is to make more effectively for
sprinkler water system. The main factor that this project is a
success is because the programming that include in Arduino
Uno which functions as a microcontroller.
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II. METHODOLOGY
i. Flow chart
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Figure 1. Flow Chart Solar Powered
Sprinkler System

The flow chart shows the circuit operation begin with the
solar panel absorbs light and convert the light in to electricity
save the power to battery with using solar charger shield. If the
power in the battery sufficient, it will run the solar powered
sprinkler system which is have three combination circuit such
as moisture sensor, light sensor and ultrasonic sensor. The
overall sensor functions with different condition. For moisture
sensor, it detects whether the soil is dry or moist. If the probes
check that soil is dry, the LED will turn ON and automatically
the dc motor water pump turn ON.Each such sensor is
periodically interrogated by a pulse signal provided by the
microcontroller via a driver or buffer circuit [4].Besides that,
for light sensor, the LED will turn ON if the LDR detects the
dim is 50 percent and above. Other than that, ultrasonic sensor
is used to determine the distance between sensor to surface
water level at the tank. After all sensor functionally, the
operation of the circuit will end.

ii. Block Diagram
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Figure 2. Block Diagram of Solar Powered
Sprinkler System

The beginning of this circuit, solar panel absorbs light and
heat from sunlight and convert the solar energy to electricity
by using solar charger shield that it automatic saves the
electric into the battery. When battery charger full, it will
supply power to microcontroller as a main function that it
work to run the combination circuit of moisture sensor, light
sensor and ultrasonic sensor. When moisture sensor detects
soil dry, the dc motor water pump will operate automatically.
Other than the light sensor will function if the LDR detect dim
and automatically light will turn ON. The distance of water in
the tank is determined by ultrasonic sensor.

fii. Circuit Diagram

Figure 3. Schematic circuit for solar charger shield



Figure 4. Schematic Circuit for Sprinkler System

Figure 3 and figure 4 shows that the schematic circuit for solar
power sprinkler system. Arduino Uno is a main thing as a
microcontroller for this project which is all program code is
must be uploading there. In figure 4, the first sensor is light
sensor. Light sensor used LDR that it can detect light
intensity. It used analog input pin A2 at LDR and use digital
output pin 9 which is when LDR detect dim, the LED red turn
on. The second sensor is soil moisture sensor. It use analog
input pin A4 to detect whether the soil is dry or moisture and
if the soil is dry, the LED green will turn on at digital output
pin 6 and 12V dc motor turn on. The third sensor is ultrasonic
sensor. Ultrasonic sensor used digital output pin 7 (Echo) and
digital output pin 8(Trig). These sensors measure distance to
the surface in the tank and show the level of air between water
and ultrasonic sensor by LCD display.

III. RESULT AND DICCUSSION

TABLE I. READINGS OF BATTERY CHARGING BY USE

SOLAR CHARGER SHIELD.
Readings Measured Value
Time (hours) Battery (V)
1 9.30 am 1.31
2 9.45a.m 1.48
3 10.00 a.m 2.52
4 10.15 am 3.11
5 10.30 a.m 3.25
6 10.45 a.m 3.37
7 11.00 a.m 3.68
8 11.15a.m 3.86
9 11.30 a.m 4.04
10 11.45 am 4.13
11 12.00 a.m 4.18
12 12.15 am 4.18
13 12.30 p.m 4.18

The Result of Battery Charging

5

_4

2

o 3

&

§ 2 d =—9¢—battery
1 charging
0

051152253

Time (Hours)

Figure 5. The Graph of the Result of Battery Charging

Table I show that the readings of battery charging by using
Solar Charger Shield module as a microcontroller. The
minimum battery is 1.31V. After charging, the value in battery
will increase depend on the weather. For one hours charging,
the battery increase until 3.25V. The change increased because
of the solar panel absorbs more sunlight compared on 9.30a.m.
After second hours charging, the battery is 4.04V. The value is
almost full charging. The maximum battery charging is 4.18V.
Besides that, the figure 5 shows the graph of the result of
battery charging.

Figure 6. The Solar Charger Shield before
Battery Charging

Figure 7. The Solar Charger Shield After
Battery Charging



The figure 6 and 7 show that the solar charger shield and solar
panel is starting to charge. The solar panel absorbs sunlight
energy and converts into solar charger shield and save the
energy into battery. There are different between figure 6 and
figure 7 which is the pin on the solar charger shield. Figure 6
show that the pin is Red LED that means is in charging. After
the charging is complete, the Green LED is shown as Figure 7.
The maximum battery charging under sunlight is 4.18V.

Figure 9. Sprinkler Water

Figure 8 show the prototype of Solar Powered Sprinkler
System. In this prototype, it has three LED to show have three
sensors. The LCD display is to show value of soil and water. It
also has solar panel and a small tank. Besides that, figure 9
show the solar powered sprinkler system is operated. The
motor water pump start to sprinkler water to the plant after the
moisture sensor detects the soil is dry and will stop until the
level of soil is moisture.

TABLE II. MEASURED VALUE FROM MOISTURE SENSOR

Readings Condition Soil
Dry Moisture In Water
1 468 699 799
2 568 794 805
3 482 746 813
4 476 782 799
5 570 774 828

Table II shows that the watering system when testing the
circuit. The circuit will function when the moisture sensor
detects the soil dry and automatically the watering system on.
The level of moisture soil is shown on the LCD whether the
value is low or high. The range of value is based on the
condition of soil. From tested project, the condition of soil is
divided by three such as dry, moisture and in water.
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Figure 10. Wave for moisture sensor
in dry condition
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Figure 11. Wave for moisture sensor
in moist condition

Figure 10 and 11 show the waveform of moisture sensor when
testing in lab using oscilloscope. The figure 10 is waveform
when moisture sensor detects the soil is in dry condition.
While the figure 11 show waveform in moisture condition.
There are different shape of waveform between figure 10 and
figure 11. The differences occur when the dc motor water
pump started to run and sprinkle the water.

Figure 12. Result on LCD Display



Figure 12 shows that the value of soil and distance between
water and ultrasonic sensor. The ultrasonic sensor measures
the distance to the surface. It works by generating the high
frequency radio wave and the echo is evaluated to receive
back of the sensor. In this prototype, a small tank with height
water full is 18 cm. The value 2.58cm is distance between
sensor to the surface of water. The value 794 is analog value
from moisture sensor to show the soil is in moist condition.

TABLE III. LEVEL LIGHT INTENSITY FOR LIGHT SENSOR

Readings Light intensity
Dark Normal light Bright
1 111 317 908
2 256 322 931
3 268 331 899
4 222 440 917
5 180 361 785

Table IIT shows that the LDR readings when the LDR detect
the light intensity such as dark, normal light and bright. The
reading of analog value obtained from serial monitor in
Arduino software when the circuit is operated.

IV. CONCLUSION

As a conclusion the objective of this project achieved where
by water will sprinkle out when the moisture sensor detect dry
soil. The de motor will stop running to pump up water if the
soil is moist. Other than that, the additional circuit is fully
function with the used of solar energy. This improvement of
water management and adopting advanced techniques of
watering garden will materialize with automatic system. In
future development, the implementation of others renewable
energy such wind energy can be used in this project to make
more effectively and can reduce use of electricity. Other than
that, the size used of solar panel and rechargeable battery is
important. When bigger solar panel and more efficiency
absorb energy from sunlight, the battery will be charge faster
compared to the small size.
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