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ABSTRACT:
Renewable energy is rapidly gaining importance as
an energy resource as fossil fuel prices fluctuate. At
the educational level, it is therefore critical for
engineering and technology students to have an
understanding and appreciation of the technologies
associated with renewable energy. One of the most
popular renewable energy sources is solar energy
Moreover, of all the renewable energy sources
available, solar energy has the smallest
environmental impacts. Electricity produced from
photovoltaic cells does not result in air or water
pollution, deplete natural resources, or endanger
animal or human health. A Solar tracker is a device
for orienting a solar photovoltaic panel towards the
sun and measuring the output power. In solar tracking
systems the surface of the module tracks the sun
automatically throughout the day. Tracking system
increases the efficiency of the system considerably
there by reducing the cost per unit of output energy.
The voltage and current that are found send through
Wi-Fi to the user Application in mobile.
I.

INTRODUCTION

Solar power plants need to be monitored for optimum
power output. This helps retrieve efficient power
output from power plants while monitoring for faulty
solar panels, connections, and dust accumulated on
panels lowering output and other such issues affecting
solar performance. So here we propose an automated
IOT based solar power monitoring system that allows
for automated solar power monitoring from anywhere
over the internet. We use AT mega controller based
system to monitor solar panel parameters. Our system
constantly monitors the solar panel and transmits the
power output to IOT system over the internet. Here we
use IOT Application to transmit solar power
parameters over the internet to IOT Thing. It now
displays these parameters to the user using an effective
GUI and also alerts user when the output falls below
specific limits. This makes remotely monitoring of
solar plants very easy and ensures best power output.
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II.

LITERATURE REVIEW

Till date, several groups have successfully reported
the construction and functioning of microcontroller
based solar tracking system. The auto tracking of a
8051 microcontroller based solar tracker using a
combinations of LDRs, opt couplers, stepper motor,
relays, analog to digital converter, etc and manual
tracking done by a “Sun Tracking Software” is
reported in . Anuraj et al reported the implementation
of a solar tracking system using 8051 MC which
improved the power efficiency by as much as 20%.
Tudor ache et al. explained the design and execution
of solar tracker system for Photovoltaic (PV) power
plants. The operation of the tracker is based on a DC
motor controlled by an intelligent driver circuit which
moves a mini PV panel sensing the difference signal
from two efficient light sensors . The tracking
implementation of a solar tracker prototype using a
PIC 16F84A microcontroller with the design of two
degrees of freedom- azimuth and vertical is reported
in . Wang et al. proposed a novel design of a dualaxis solar tracking PV system utilizing a feedback
control theory, a four quadrant light dependent
resistor (LDR) sensor and simple electronic circuits.
Tracking is accomplished with the help of a unique
dual-axis AC motor and a stand-alone PV inverter .
Development of an online monitoring and control
system for distributed Renewable Energy Sources
(RES) based on Android platform. This method
utilizes the Bluetooth interface of Android Tablet of
Mobile phone, as a communication link for data
exchange with digital hardware of power
Conditioning Unit.
Introduction to an instant
monitoring infrastructure of renewable energy
generation system that is constituted with a wind
turbine on current and voltage measurements of each
renewable source .The related values are measured
with the developed sensing circuits and processed by
18F4450 microcontroller of Microchip. The
processed parameters are then transmitted to personal
computer (PC) over universal series bus (USB) to be
saved in database and to observe the system instantly.
The Coded visual interface of monitoring software
can manage the saved data to analyse daily, weekly
and monthly values of each measurement separately.
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Goto, Yoshihiro, explained about an integrated
system that manages and remotely monitors
telecommunication power plants has been developed
and has started operations.
III.










HARDWARE REQUIREMENTS
POWER SUPPLY
ARDUINO UNO
LDR
VOLTAGE SENSOR
CURRENT SENSOR
ESP8266
LCD
SOLAR PANEL
DC MOTOR

POWERSUPPLY:
The power supplies are designed to convert
high voltage AC mains electricity to a suitable low
voltage supply for electronic circuits and other devices. A
power supply can by broken down into a series of blocks,
each of which performs a particular function. A d.c
power supply which maintains the output voltage
constant irrespective of a.c mains fluctuations or load
variations is known as “Regulated D.C Power Supply”.

CURRENT SENSOR
Most sensors work because a current-carrying wire
produces a magnetic field. Current sensing resistors
are used when current is directly measured in the
circuit. Hall Effect - Hall Effect sensors consist of a
core, Hall effect device and signal conditioning
circuitry. A current sensor is a device that detects
electric current in a wire, and generates a signal
proportional to that current. The generated signal
could be analog voltage or current or even a digital
output. When a current flows through a wire or in a
circuit, voltage drop occurs. Also, a magnetic field is
generated surrounding the current carrying
conductor. Both of these phenomena are made use of
in the design of current sensors. Thus, there are two
types of current sensing: direct and indirect. Direct
sensing is based on Ohm’s law, while indirect
sensing is based on Faraday’s and Ampere’s law.
Direct Sensing involves measuring the voltage drop
associated with the current passing through passive
electrical components. Indirect Sensing involves
measurement of the magnetic field surrounding a
conductor through which current passes.

ARDUINO UNO:
The Arduino Uno is a microcontroller board based on
the ATmega328 (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM
outputs), 6 analog inputs, a 16 MHz ceramic
resonator, a USB connection, a power jack, an ICSP
header, and a reset button. It contains everything
needed to support the microcontroller; simply
connect it to a computer with a USB cable or power it
with a AC-to-DC adapter or battery to get started.
The Uno differs from all preceding boards in that it
does not use the FTDI USB-to-serial driver chip.
Instead, it features the Atmega16U2 (Atmega8U2 up
to version R2) programmed as a USB-to-serial
converter. Uno board has a resistor pulling the 8U2
HWB line to ground, making it easier to put into
DFU mode.
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VOLTAGE SENSOR
The Voltage Sensor block represents an
ideal voltage sensor, that is, a device that
converts voltage measured between two points of an
electrical circuit into a physical signal proportional to
the voltage. Connections + and – are electrical
conserving ports through which the sensor is
connected to the circuit. In electronics, sense is a
technique used in power supplies to produce the
correct voltage for a load. Two types of sense are
used, depending on where the power supply output is
measured. In local sense, the supply simply measures
the voltage at its output terminals, where the leads to
the load connect. A simple but very useful module
which uses a potential divider to reduce any
input voltage by a factor of 5. This allows you to use
the analogue input of a microcontroller to monitor
voltages much higher than it capable of sensing. For
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example with a 0-5V analogue input range you are
able to measure a voltage up to 25V. Arduino analog
inputs can be used to measure DC voltage between 0
and 5V (on 5V Arduino such as the Arduino Uno
when
using
the
standard
5V
analog
reference voltage).
The range
over
which
the Arduino can measure voltage can be increased by
using two resistors to create a voltage divider.

addition, it is possible to display symbols that user
makes up on its own. Automatic shifting message on
display (shift left and right), appearance of the
pointer, backlight etc. are considered as useful
characteristics.

SOLAR PANEL:

ESP8266:
The ESP8266 WiFi Module is a self
contained SOC with integrated TCP/IP protocol stack
that can give any microcontroller access to your WiFi
network. The ESP8266 is capable of either hosting
an application or offloading all Wi-Fi networking
functions from another application processor. The
ESP8266 modules are low-power 802.11b
implementations. All RF components, the baseband
and the entirety of the 802.11 MAC reside onmodule, creating a simple and cost-effective means to
add Wi-Fi connectivity for embedded devices. The
module(s) implement a high-level API, simplifying
design implementation and allowing the ZG2100M
or ZG2101M to be integrated with 8- and 16-bit host
microcontrollers.

Solar panel Solar panels, also called photovoltaic or
PV modules as it directly converts sunlight into
electricity. It reduces the amount of electricity
coming from fossil fuels by supplying your
operations with clean, renewable energy from the
sun. By providing more energy and lasting longer
than other brands, solar panels are the best choice for
cutting your carbon footprint down to size. Financial
benefits

LDR:
A Light Dependent Resistor (also known as a
photoresistor or LDR) is a device whose resistivity is
a function of the incident electromagnetic radiation.
Hence, they are light-sensitive devices. They are also
called as photoconductors, photoconductive cells or
simply photocells.
They are made up of semiconductor materials that
have high resistance. There are many different
symbols used to indicate a photoresistor or LDR, one
of the most commonly used symbol is shown in the
figure below. The arrow indicates light falling on it.

LCD DISPLAY:
A model described here is for its low price and great
possibilities most frequently used in practice. It is
based on the HD44780 microcontroller (Hitachi) and
can display messages in two lines with 16 characters
each. It displays all the alphabets, Greek letters,
punctuation marks, mathematical symbols etc. In
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DC MOTOR:
A DC motor is any of a class of rotary electrical
motors that converts direct current electrical energy
into mechanical energy. The most common types rely
on the forces produced by magnetic fields. Nearly all
types of DC motors have some internal mechanism,
either electromechanical or electronic, to periodically
change the direction of current in part of the motor.
DC motors were the first form of motor widely used,
as they could be powered from existing direct-current
lighting power distribution systems. A DC motor's
speed can be controlled over a wide range, using
either a variable supply voltage or by changing the
strength of current in its field windings. Small DC
motors are used in tools, toys, and appliances.
The universal motor can operate on direct current but
is a lightweight brushed motor used for portable
power tools and appliances. Larger DC motors are
currently used in propulsion of electric vehicles,
elevator and hoists, and in drives for steel rolling
mills. The advent of power electronics has made
replacement of DC motors with AC motors possible
in many applications.

IV.

PROJECT DESCRIPTION:

SOFTWARE REQUIREMENTS:
 ARDUINO IDE
The Arduino Integrated Development Environment
(IDE) is a cross-platform application (for Windows,
macOS, Linux) that is written in functions from C
and C++. It is used to write and upload programs to
Arduino compatible boards, but also, with the help of
3rd party cores, other vendor development boards.
First, the Arduino compiler/IDE accepts C and C++
as-is. In fact many of the libraries are written in C++.
Much of the underlying system is not object oriented,
but it could be. Thus, "The arduino language" is C++
or C.

WORKING:
The basic functional blocks of this system are LDR
sensors1, and their operation depends upon the
intensity of light falling on solar panel. All sensors
(each with different functionality) send their output to
microcontroller ATMEGA 328P. Then the
microcontroller executes predefined task in its
software. These sensors are being used with
following names and functionality.
V.

CONCLUSION:

The designed solar tracker system could track the
movement of the sun with the help of microcontroller
and stepper motor. This system can work properly
irrespective of weather conditions and location. We
can change the threshold voltage of the tracker
according to our requirement. It can also initialize the
starting position once the sun sets. Moreover, during
night the solar panel faces the ground which in turn
protects it from dust particles and increases its
longevity. However, the designed prototype of the
solar tracker is a miniature of the main system and so
there are a number of limitations. The number of
LDRs should be increased for the practical case.
Moreover, we have considered one dimensional
rotation of the tracker. So we aim to increase the
degrees of freedom of this tracker in future course of
work.
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