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Abstract: Energy is required to all the creature in the world in various form. Human 

is the most intelligent creature; with this intelligence human invented many novel systems 

which made our life easy. From many decades; the sources of energy are crude oil, coke, 

petroleum products etc. They all comes into the categories of conventional sources. With 

the continues development in various area the consumption of these sources are 

increased in such a way that in future new generation will know only the name of these 

sources. Hence it is the requirement of the time to switch towards the non conventional 

sources of energies. It includes wind energy, solar energy, biomass etc.  among all the 

biggest non conventional energy source is solar energy. From few decades many 

research have been done in this field. In this paper; hardware implementation of dual 

axis solar tracking system has been discussed. It is an efficient system as compare to the 

conventional solar systems. 

 Key Word:   Solar energy, solar tracking system, Motor driver LDA2822, LDR, geared 

motors, efficiency. 

 

I. INTRODUCTION 

Electrical energy plays an important role in are day to day life. Without electricity one can imagine about the life1-

5. Fossil fuels viz. coal, petroleum etc. are available in limited amount and they also lead to the global warming due the carbon 

dioxide (CO2) emission6-10. Hence alternate source of energy is needed to reduce the dependency on these products so that 

harmful byproducts can also be reduced. Solar energy plays a vital role among all the other non conventional  sources of 

energy11-15.  It is one of the most essential part of modern era. Electricity are generated using conventional methods viz. 

nuclear energy, geo thermal energy, hydro energy, and using non conventional methods viz. solar, wind etc. Solar power 

plants are established in many places as sun radiation is available almost  everywhere16-20. Many research and developments 

have been done to increase the efficiency of the solar power plants. Efficacy of the system increases with the solar radiation 

direct to the solar panels. In this way solar tracking systems have been implemented21. The solar tracking system helps the 

solar panels to capture the maximum radiation from the sun22. This energy is to be converted into electrical energy which is 

used in domestic and industrial purposes. Many factors affects the solar radiation throughout the year23. However an efficient 

tracking system may be useful to increase the efficiency of the solar system.    

 

II. PROBLEM IDENTIFICATION 

In the context of the earth; solar power is available in the fixed position; which is one of the major problems to 

convert solar energy into electrical energy5. This restriction gave the idea to the researches to do the research in such a manner 

so that maximum of the sun rays can be utilized to generate electricity. Solar tracking system is one of the outcome in such 

direction. However solar tracking system increases the price of whole solar panel system3,4. In this paper dual axis solar 

system have been proposed which utilize maximum solar energy to generate maximum electrical system.  It is found that as 

compared to the single axis solar tracking system; dual tracking solar system outperform in terms of efficiency.  The other 

factor is that the solar tracking system's purchase price is very high for a family that uses more electricity than normal, so 

more than one solar panel will need to be installed to generate enough power. So, this concept is all about solving the problem 

that is going on at 180 degrees, this solar tracking system will detect rotation. So, compared to where the solar panel stays in 

just one direction, the solar panel mentioned here is extremely large. Solar energy faces another problem. Usually fixed solar 

energy panels would not be directly oriented towards sunlight as a result of the continuous motion of the Earth7-10. If the 

consequence of this system is that it does not achieve the highest efficiency21-23. The solar tracking device is the larger solution 

for achieving full output power due to this method.  

 

III. METHODOLOGY 

In this section; methodology and design of the system has been discussed. To utilize the maximum radiation of sun; 

it is desire to track the sun in two directions viz. elevation and azimuth. Fig. 1 depicts two different arrangements of the dual 

axis solar tracking systems which can be implemented according to our desire. As the position of sun changes over the year 

hence this  system can help to increase the efficiency of the system used to convert the radiation of sun into electrical energy.  
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Fig. 1 Dual axis solar tracking system 

 
Fig. 2 shows the circuit diagram of the implemented system which requires the following components. 

 
Fig. 2 Dual axis solar tracking system 

 Geared Motor 

 LDRs 

 LDA2822 IC 

 Solar panel 

 Resistors 

Geared motors and used for the movement in azimuth and elevation angle both. IC LDA2822 is a monolithic IC with 8 pins 

available in dual in line package. LDRs are photo resistors used to sense the intensity of light. The resistance of LDR 

depends upon the intensity of light. When it absorbs the energy in the form of light; its conductivity increases. Solar panels 

are used to collects the renewable energy in the form of sun light and converts it into electricity. Fig. 3 Shows our model 

which is a proto type to understand the working of dual axis solar tracking system.  

 

Fig. 3 Proposed model of dual axis  solar tracking system 
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IV. RESULTS AND DISCUSSIONS 
Table 1 shows the reading taken for both the LDRs at different time. The time slot have been chosen from morning 8 am to 

evening 5 pm. 

S. No. Time Voltage output (LDR 1) Voltage output (LDR 2) 

1 8.00 am 0.68 V 0.65 V 

2 9.00 am 0.72 V 0.77 V 

3 10.00 am 0.88 V 0.83 V 

4 11.00 am 1.57 V 1.58 V 

5 12.00 noon 2.56 V 2.54 V 

6 1.00 pm 2.89 V 2.79V 

7 2.00 pm 3.44 V 3.42 V 

8 3.00 pm 3.67 V 3.71 V 

9 4.00 pm 3.34 V 3.43 V 

10 5.00 pm 2.42 V 2.35 V 

 

From the above discussion it is clear that the dual axis solar tracking system gives better efficiency as compared to the non 

rotating and single axis solar tracking system. The proposed technique requires more hardware hence it would be costlier as 

compare to single axis or non rotational system. Proposed technique utilizes maximum solar radiation and converts it into 

electrical energy hence its efficiency is higher.  

 

V. CONCLUSION AND FUTURE SCOPE 

It may be concluded that the proposed system performs better than the other existing techniques. However it is not 

widely used due tom many reasons. Many more research must be done in the same area. Once it is found suitable in term of 

practicability, installation cost and utilization it may be used worldwide.  
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