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Abstract: The energy consumption in the world is ever increasing. Our energy production is mainly dependent on non-renewable energy 

sources which are degrading rapidly. Consequently, the uses of alternative sources such as solar energy are becoming wider spread.In this 

project we tried to develop a system which tracks sun’s movements and adjust solar panel’s position for maximum facing of Sun’s light. We 

have used LDR as a sensor device which determines intensity of sun light. As per LDR instruction pic microcontroller will give command of 

rotating clockwise or anticlockwise direction i.e. adjusting solar panel’s position. Sun Tracking System automatically provides best alignment 

of solar panel with the sun, to get maximum output (electricity). 

 

Index Terms - PIC Microcontroller, LDR, Stepper Motor, ULN2003, Solar Panel. 

 

 

I. Introduction 

One of the most important problems facing the world today is the energy problem. This problem is resulted from the increase of demand 

for electrical energy and high cost of fuel. The solution was in finding another renewable energy sources such as solar energy, wind energy, 

potential energy...etc. Nowadays, solar energy has been widely used in our life, and it's expected to grow up in the next years. 

In India about 300 clear, sunny days in a year, India's theoretically calculated solar energy incidence on its land area alone is about 5,000 

trillion kilowatt-hours (kWh) per year. The solar energy available in a year exceeds the possible energy output of all fossil fuel energy reserves 

in India. The daily average solar power plant generation capacity over India is 0.25 kWh per m2 of used land area, which is equivalent to about 

1,500–2,000 peak (rated) capacity operating hours in a year with the available commercially-proven technologies. 

Solar energy has many advantages: 

1. Need no fuel 

2. Has no moving parts  

3. Non-polluting & quick responding 

4. On-time installation 

5. Easy maintenance 

6. Simple & efficient  

 

Tracking systems try to collect the largest amount of solar radiation and convert it into usable form of electrical energy (DC voltage) and 

store this energy into batteries for different types of applications. The sun tracking systems can collect more energy than what a fixed panel system 

collects. 

            Each day, the sun rises in the east, moves across the sky, and sets in the west. Whenever the sun is shining on us, it is sending energy in our 

direction. We can feel the heat from the sun. However, if solar panel facing to the Sun all day, then it would be receiving the maximum amount of 

sunlight possible and converting it into the more useful energy form electricity. 

            . We have used pic 16f877a, LDR, and stepper motor. These are the main component of project. We are using two sensors in two directions 

to sense the direction of maximum intensity of light. The difference between the outputs of the sensors is given to the micro-controller unit and 

micro-control will give command to the motor for rotate. (Clockwise or anti-clockwise), so solar panel will receive maximum intensity of light 

from the sun.  

Here’s a quick “how solar panels work” guide to the steps that it takes to turn sunlight into electricity using solar panels: 

 Every day, light hits your roof’s solar panels with photons (particles of sunlight). 

 The panel converts those photons into electrons of direct current (“DC”) electricity. Naturally, the sunnier it is, the more energy is produced by the 

panels. 

 Those produced electrons flow out of the panel and into an inverter and other electrical safety devices. 

 The inverter converts that “DC” power into alternating current or “AC” power. AC power is the kind of electric juice that your television, 

computer, and toasters use when plugged into the wall outlet. 

 Some homes will store the energy created from solar panels with a battery, this is not as common as connecting to the grid. 

 Solar panels that can avoid shade, can maximize sun coverage will produce the most solar energy power. 

Under the sun, a photovoltaic cell acts as a photosensitive diode that instantaneously converts light – but not heat – into electricity. 

 

Cell Layers 

A top, phosphorus-diffused silicon layer carries free electrons – un-anchored particles with negative charges. A thicker, boron doped bottom layer 

contains holes, or absences of electrons, that also can move freely. In effect, precise manufacturing has instilled an electronic imbalance between 

the two layers. 

 

Sun Activation 

1. Photons bombard and penetrate the cell. 

2. They activate electrons, knocking them loose in both silicon layers. 

http://www.jetir.org/
http://www.ratnamcollege.org/
https://en.wikipedia.org/wiki/Solar_energy
https://en.wikipedia.org/wiki/Kilowatt-hour
https://en.wikipedia.org/wiki/Fossil_fuel
https://en.wikipedia.org/wiki/Nominal_power_%28photovoltaic%29
https://en.wikipedia.org/wiki/Solar_cell_efficiency
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3. Some electrons in the bottom layer sling-shot to the top of the cell. 

4. These electrons flow into metal contacts as electricity, moving into a circuit throughout a 60-cell module. 

5. Electrons flow back into the cell via a solid contact layer at the bottom, creating a closed loop or circuit. 

 

II. Block Diagram of solar system. 

 
III. Working of solar system. 

Microcontroller reads intensity of light with the help of light sensors LDR 1 and LDR 2.If the intensity of light is same of both light 

sensors, solar panels don’t rotate and stepper motor remains off. Solar panel also remains stable in night timing when there will be no light. In 

morning, left light sensor is turned on and starts rotating solar panel with the help of stepper motor. Rotation of motor depends on the intensity of 

light. Solar panel keep rotating untill intensity of light on both sensor become equal. When both sensors have same intensity of light, solar panel 

becomes stable. This process repeat in opposite direction after 12:00 am or after afternoon.  . 

 

IV. Interfacing Circuit Diagram of solar system. 

 

Circuit Diagram 1.1 

 

        A Microcontroller is used to read the analog value of LDRs and convert it to digital via Analog to Digital Convertor (ADC) that is embedded 

inside it. The Microcontroller also is connected with Motor Driver to control the direction of the motor according of the LDRs readings. At each 

axis of solar panel, two LDRs are fixed. The Microcontroller will read the analog output from the two LDRs and compare it together to decide if 

the Motor will run clock wise or anticlock wise or in stable position.  

 

 Observation table in fixed position 

 

Time Current (mA) Voltage (V) Power (mW) 

10.20 am 240 12.5 3000 

11.00 am 280 12.4 3472 

11.30 am 300 12.5 3750 

12.00 pm 300 12.5 3750 

12.30 pm 300 12.32 3696 

01.00 pm 300 12.35 3705 

01.30 pm 300 12.30 3690 

02.00 pm 280 12.67 3548 

http://www.jetir.org/
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02.30 pm 240 12.67 3041 

03.00 pm 220 12.72 2796 

03.30 pm 190 12.63 2399 

04.00 pm 160 12.75 2040 

 

                                                                          Table no. 1(Panel in fixed position) 

 
                                  Graph no.1 (Panel in fixed position) 

VI. Observations in rotating panel 

 

Time Current (mA) Voltage (V) Power(mW) 

10.00 am 200 12.2 2440 

10.30 am 240 12.2 2928 

11.00 am 280 12.4 3472 

11.30 am 300 12.8 3840 

            12.00 pm 310 13.00 4030 

12.30 pm 310 13.4 4154 

01.00 pm 310 13.4 4154 

01.30 pm 310 13.3 4123 

02.00 pm 300 12.67 3801 

02.30 pm 300 12.66 3798 

03.00 pm 280 12.5 3500 

03.30 pm 280 12.3 3444 

04.00 pm 230 12.2 2806 

04.30 pm 200 12.0 2400 

05.00 pm 180 12.1 2178 

                  Table no.2 (Panel is rotating) 
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    Graph no. 2 (Panel is rotating) 

 

VII. Conclusion and future scope 
This project is working nicely. We have tested solar panel’s output in fixed position and in rotating position. The power generation is 

more, especially in morning and in evening time. Generally, in fixed position solar panels are installed in way that it can face maximum light in 

afternoon time. But in case of rotating panel it can achieve maximum light facing to the panel in morning and evening time. Because of that we 

were able to get maximum power generation in afternoon time than in morning and evening. Now by adopting sun tracking system we can achieve 

higher light production in morning and evening time. This is simple and easy to install rooftop of houses. This method can easily be adopted in 

remote areas where electricity transmission is difficult. 
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