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Abstract - This project employs a solar panel mounted to a tirogrpmmed stepper motor to track the sun so that
maximum sun light is made incident upon the panel at anyndivee of the day. This is better compared to the light
sensing method that may not be accurate always — for egadying cloudy days. With the impending scarcityoif-
renewable resources, people are considering to use atasmates of energy. Barring all the other availags®urces,
the solar energy is the most abundant and it is comparatiasyyte convert into electrical energy. The usage @frsol
panel to convert Sun energy into electrical energy is pepular, but due to the transition of sun from east to west,
fixed solar panel may not be able to generate optimumgegndthe proposed system solves this problem by an
arrangement for the solar panel to track the Sun. Tdikitrg movement is achieved by coupling a stepper motteto t
solar panel such that the panel maintains its face alpaysendicular to the sun to generate maximum energy. This is
achieved by using a programmed microcontroller to debtepped pulses in periodical time intervals for 12 hours for
the stepper motor to rotate the mounted panel in one dimeatid then return to the start point for next day light as
desired. The Arduino controller used in this project is frim@ Arduino family. The Stepper motor is driven by an
interfacing IC as the controller is not capable of handlirgpower requirements of the stepper motor. Furtherrtiose,
project can be enhanced by using an RTC (Real TimekCtodollow the sun. This helps in maintaining the reqliire
position of the panel even if the power is interrupted for stme.
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. INTRODUCTION

In this article we are going to make a Sun Tracking S&darel using Arduino, in which we will use two LDRs (Light
dependent resistor) to sense the light and a servo maaotdmatically rotate the solar panel in the direction ofstive
light. Advantage of this project is that Solar panel wikays follow the sun light will always face towards thm $o get
charge all the time and can provide the supply the maximunrempdie prototype is very easy to build. Below you will
find the complete description of how it works and how the pyptots made.

Il. COMPONENTSAND METHODS

=  Servo Motor (sg90)

= Solar panel

= Arduino Uno

= LDR’s X 2 (Light Dependent Resistor)
= 10Kresistors X 2

= Battery (6 to 12V)

[1l. RESULTSAND DISCUSSION

In this project, LDR’s are working as light detectors. Bef@eego into detail, we will have to understand how the LOR’
work. LDR (Light Dependent Resistor) also known as phesistor is the light sensitive device. Its resistath®erease
when the light falls on it and that's why it is frequentBed in Dark or Light Detector Circuit. Check the variosuits
based on LDR here.

The two LDR'’s are placed at the two sides of solar pandlthe Servo Motor is used to rotate the solar panel.érlie s
will move the solar panel towards the LDR whose resistavitebe low, mean towards the LDR on which light is
falling, that way it will keep following the light. And there is same amount of light falling on both the LDRntkervo
will not rotate. The servo will try to move the solar painehe position where both LDR’s will have the same tasise
means where same amount of light will fall on both thestes and if resistance of one of the LDR will charigentit
rotates towards lower resistance LDR. Check the Demoiastidideo at the end of this Article.
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IV. RESUL TS AND DISCUSSION

To make the prototype, you will have to follow the belowpste

Step 1:

First of all, take a small piece of cardboard and makela at one end. We will insert the screw in it toifiwith the
servo later on.

Step 2:

Now fix two small pieces of cardboard with each other Yhshape with help of glue or hot gun and place solar panel on
it.

Step 3:

Then attach the bottom side of the V shape to the otherfeamdadl piece of cardboard in which you made a holérat f
step.

Step 4:

Now insert the screw in the hole you made on card baatdrsert it through the hole into the servo. The screw comes
with the servo motor when you buy it.

Step 5:

Now place the servo on another piece of cardboard. Theokibe cardboard should be larger enough so that you can
place a Arduino Uno, a breadboard and a battery on it.

Step 6:

Attach the LDRs on the two sides of the solar panel wighhielp of glue. Make sure you have soldered the wires with
the legs of the LDR’s. You will have to connect these withresistors later on.

Step 7:

Now place the Arduino, battery and the breadboard on thea@amdland make the connection as described in the Circuit
diagram and Explanation section below. The final prototgfslown below.

In this Arduino Solar Panel Tracker, Arduino is powered byQ¥ebattery and all the other parts are powered by the
Arduino. Arduino recommended input voltage is from 7 to 12svolit you can power it within the range of 6 to 20 volts
which is the limit. Try to power it within the recommendagut voltage. So connect the positive wire of the batie

the Vin of the Arduino and the negative wire of the bgtterthe ground of the Arduino.
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Next connect the servo to the Arduino. Connect the positive Wittteoservo to the 5V of Arduino and ground wire to
the ground of the Arduino and then connect the signal wigeofo to the digital pin 9 of Arduino. The servo will help

in moving the solar pahe

Now connect the LDRs to the Arduino. Connect one end of the tdfRe one end of the 10k resistor and also
connect this end to the A0 of the Arduino and connect the otttkofethat resistor to the ground and connect the other
end of LDR to the 5V. Similarly, connect the one ends@fond LDR to the one end of other 10k resistor and also
connect that end to the Al of Arduino and connect the @herof that resistor to ground and connect the other end of
LDR to 5V of Arduino.

V. CONCLUSION

In this project, the sun tracking system is developed base89C51 microcontroller. The microcontroller 89C51
based circuit is used in this system with a minimum remdf components and the use of stepper motors enables
accurate tracking of the sun. It has been shown that theatking systems can collect maximum energy than a fixed
panel system collects and high efficiency is achieved thrduightracker, it can be said that the proposed sun tracking
system is a feasible method of maximizing the light energgived from sun. This is an efficient tracking system for
solar energy collection.
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