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Abstract—The Rapid increasing demand for energy, the
continuous depletion in existing sources of fuels and increasing
concern regarding environment pollution, have forced
mankind to explore new non-conventional energy, renewable
energy resources such as solar energy. But the continuous
change in the relative angle of the sun with respect to the earth
reduces the power delivered by solar panel. In this scenario
solar tracking system is the best alternative to increase the
efficiency of PV panel. Hence to increase the efficiency of the
panel, panel must be moved in co-ordination with the sun rays
automatically. By using the servo motor panel can be moved in
single-axis i.e from East to West. In general, due to dust and
other external factors depositing on the panel, the efficiency of
the panel is reduced. The panel should be cleaned periodically.
By installing the automatic cleaning system using the water
spray, the dust particle on the panel can be cleaned and hence
efficiency can be improved. The regular watering becomes the
main factor for the agricultural land and As this proposed
system is being implemented in the agricultural land, the use of
soil moisture sensor plays a major role to water the land based
on the moisture content in the soil which is measured by the soil
moisture sensor. And the water is being supplied by the motor
after detection of low moisture content in the soil. And this

system also includes the security of the agricultural land,

entire boundary of land is to be fenced and any unusual
detection such as human or animals is been detected and

alerted by the buzzer.

Keywords—Brushless DC Motor, Battery, Charge controller,
electronic control unit, solar panel, throttle.

I.  INTRODUCTION

Solar Tracker follows the movement sun across the sky.
When solar panels are coupled with solar trackers, the panels
can follow the path of the sun and produce more renewable
energy. Earlier manual trackers were used as it requires
someone to physically adjust the panels at different times
throughout the day to follow the movement of sun. This is
not always practically possible, as it needs someone to
constantly monitor path of the sun and change the position
of the solar panels.

Solar panels are those devices from which electricity is
produced by absorption of sunlight usually called as
photovoltaic effect. Solar Panel can be used for a wide
variety of applications for the production of electricity by
residential and commercial solar electric system. The
potential annual solar radiation in India is about 5000 trillion
kWh per year.
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Solar panel here used to generate electricity which is used
for watering the agricultural land, and also in providing
electric supply to the buzzer which is used for the security
of the agricultural field.

Sun rays are not constant throughout the day as sun travels
from East to West. Hence placing solar panel at one fixed
place reduces the efficiency of the panel by 30%. By use of
this system, the efficiency can be increased by placing LDR
sensors and servo motor to the solar panel. The LDR sensors
are placed at both the sides of the panel where both the
sensors are parallel to each other.

With the help of these sensors, it is able to detect the sun rays
passing. Sun rays with more intensity falling on any one of
LDR sensor placed, makes the solar panel to move towards
it with the help of servo motor. Servo motor moves the panel
in single axis direction, which enables to achieve more
efficiency of the panel.

In addition to it, the external factors such as dust falling on
the surface of panel reduces the life of the panel as the
aluminum strips of the panel gets rust. And due to the dust
on the panel reduces the intensity of sun rays which falls on
the panel.

Hence regularly cleaning must be done, which can also be
done by automatic cleaning system which consists of water
spray. The water spray with constant force wipes out the dust
placed on the panel and which will be cleaned automatically
in certain period of time.

As this system is being implemented for the agricultural
land, the supply of water for the agricultural land whenever
required place a very important role. With the help of the
soil moisture sensor, which measures the moisture level of
the soil.

Whenever there is a detection of less moisture in the soil, the
system automatically pumps the water to the field or land
using Arduino UNO and motor, which also reduces the
physical work of the farmer.

This proposed system also consists of security of the land.
Hence by enabling the fence at the boundary of the land, it
alerts the farmer in case of any unusual detection of animals
or humans with the help of peripheral devices like ADC,PIR
sensor and buzzer.[1]
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. METHODOLOGY

In the first stage a primary research must be conducted in
order to check if the proposed system is possible to be made
technically.

In the second step one must look into the various sensors,
controllers and motors.

In further step, this paper is further divided into categories
based on it’s functions. One part as the solar tracking and
cleaning system and the other part as the energy utilization
for agricultural land using soil moisture sensor.
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Figure 1. Circuit diagram of solar tracking and cleaning system.

They are two possible ways to achieve maximum efficiency
of a solar panel. The first possible way to achieve is a solar
tracking system using micro controller. Firstly, the device
detects the position of the sun and the movement of solar
panel is controlled, so that the maximum radiation of the sun
can be made to fall on the solar panel. The second possible
way to achieve is using a charge controller which makes the
inverter to work at maximum power range. Hence in any
climatic conditions the maximum power is being achieved.

These are the two possible ways to achieve more efficiency
from solar panel and solar energy from sun as well. There
are many applications in smart irrigation using Arduino, soil
moisture sensor, fence with buzzer alarm, relay module and
solar panel.

This proposed system detects the moisture level of the soil
which in turn helps in watering the agricultural land
automatically using Arduino UNO. This system reads the
moisture level from the soil and automatically switches on
the motor, if the moisture level is less than the set limit. If
the moisture level is equal or above the set limit, the system
switches off the LED indicator. The water level of the tank
and soil moisture level is displayed on a 16X2 LCD. The
water level of the tank is detected by a float switch.
Whenever the tank is filled, the motor automatically
switches off.

The fence using buzzer ensures the safety of the agricultural
land, bungalows in the forest, farmhouse etc. from animals
and other humans to enter into the fence. In this way, the
farmers can protect the crops from animals and thieves. In

many popular countries, fence using buzzer are being
implanted and gradually becoming popular in the countries
like India.

Thus the buzzer fences are less cost effective. Using buzzer
fencing animal grazing can be reduced so that the yield of
the field is increased.

And mainly if the dust particles are detected on the solar
panel, then it needs to be cleaned, because the accumulation
of the dust particles reduces the efficiency of the solar panel
by 50% per month. Hence using the water sprinklers set on-
side by solar panels which cleans the panel automatically.[2]

I1l. ALGORITHM

Step 1: Initialize the sensors, input and peripheral ports of
Arduino.

Step 2: Arduino reads LDR’s depending upon the intensity
of the light.

Step 3: Depending upon the maximum intensity of the light
the Arduino takes the decision to rotate the panel to get the
maximum power.

Step 4: If sunlight on LDR1 > LDR2 then, panel tilts from
west to east.

If sunlight on LDR2 > LDR1 then, panel tilts from east to
west.

Step 5: Maximum power is generated from the above
process.

Step 6: Generated power is stored in the battery.

Step 7: In addition to this, the external factors such as dust
which gets deposited on the surface of the panel must be
removed for the maximum efficiency. Water Sprayer placed
on the top of the panel cleans dust at regular interval of time
set to 12 hours.

Step 8: By using the generated power from the above
process, soil moisture sensor senses the moisture level
depending upon the type of soil.

Step 9: With the help of the Arduino, If low moisture of the
soil is detected then water is supplied to the field
automatically. And once the soil moisture level reaches the
desired level, the water supply is switched off automatically.

Step 10: Fence for the field is installed with Motion PIR
sensor and buzzer , which detects and alarms whenever there
is a movement of humans or animals near the fence. The
same power generated is used for the fencing.

IV. RESULT
Table 1: Specifications of 6W Solar Panel
Rated Power Range 1-30W
Current at Max power (Imp) 0.38A
No of Cells 18
Module Voltage 5V
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