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Abstract— Solar energy is one of the most 
reliable alternative energy sources in this modern 
era. Thousand researches on improving the 
efficiency of photovoltaic (PV) system are ongoing 
to make it more competitive among all other 
available renewable energy sources. Photovoltaic 
panels are used to collect solar energy or any 
source of visible light and convert it into electrical 
energy. But these photovoltaic panels energy 
produced are inefficient as they are fixed only at a 
particular angle. we can easily overcome this 
problem by using sun tracking PV panel system. 
This thesis presents the design and development 
of an intelligent single axis solar tracker. 
moreover, the major components those are used 
in the prototype of the designed tracker are: 
Arduino UNO, Photo resistors (LDRs), servo 
motor, and Liquid Crystal Display (LCD). the 
tracking system can track the sun within 180⁰ from 
East to West. It was noticed that there is a 
percentage power gain up to 50% when using the 
solar tracker as compared to when it is not used.   

Keywords—Renewable Energy, photovoltaic 
Energy, Intelligent system, Solar tracker, Arduino, 
single axis tracking 

 

I.  INTRODUCTION  

Energy is the prime factor for the development of a 
nation. An enormous amount of energy is extracted, 
distributed, converted and consumed in the global 
society on daily bases. There exist two types of 
energy namely renewable energy, and non-renewable 

energy. Renewable energy is the energy that uses 
natural sources like: sunlight, wind, rain, waves, tides, 
and geothermal heat. The most popular renewable 
energy sources currently are: solar energy, wind 
energy, hydro energy, Tidal energy, Geothermal 
energy, and Biomass energy while Non-renewable 
energy sources use: oil, natural gas, coal and nuclear 
energy to produce electrical energy. Oil, natural gas, 
and coal are collectively called fossil fuels. Moreover, 
non-renewable are not infinite. In addition to that, they 
release carbon dioxide into our atmosphere which 
contributes to climate change and global warming. 
However, non-renewable energy resources are 
decreasing, use of renewable energy resources for 
producing electricity are increasing. Solar Photovoltaic 
(PV) energy is a clean, renewable source of energy 
that uses solar radiation to produce either electricity or 
thermal energy and it is accessible everywhere 
compares to others renewable energy sources. The 
term solar energy refers to the energy that is 
harvested directly from the sun. Every day, the sun 
emits a massive amount of energy onto the earth’s 
surface. That is, about 172000TWh of sun energy in 
an hour, more than enough to supply the world’s 
energy demands if properly collected (El Hammoumi 
et al. 2022). In addition to that, Photovoltaic (PV) 
panels are becoming more popular while their price 
keeps on decreasing. Solar PV panel absorbs the 
energy from the Sun or any visible light, converts to 
electrical energy and this energy can be use directly 
or stored in a battery or battery bank to be use when 
required or can be process as a direct alternative to 
the grid supply.   Although Solar energy is one of the 
best sources of renewable energy for producing 
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