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ABSTRACT 
 

Fossil fuels are a relatively short-term energy sources; consequently, the uses of alternative sources such as 

solar energy are becoming more wide spread. Photovoltaic or PV is a technology in which light is converted 

into electrical power. One of the applications of PV is in solar tracker. To make solar energy more viable, the 

efficiency of solar array systems must be maximized. A feasible approach to maximizing the efficiency of solar 

array systems is sun tracking. Proposed in this report is a system that controls the movement of a solar array so 

that it is constantly aligned towards the direction of the sun. Solar modules are devices that cleanly convert 

sunlight into electricity and offer a practical solution to the problem of power generation in remote areas. The 

solar tracker designed and constructed in this project offers a reliable and affordable method of aligning a 

solar module with the sun in order to maximize its energy output. Automatic Sun Tracking System is a hardware 

prototype, which automatically provides best alignment of solar panel with the sun, to get maximum output 

(electricity) so that efficiency of the system can be enhanced. 
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I INTRODUCTION 

In remote areas the sun is a cheap source of electricity because instead of using any fossil fuels it uses solar cells 

to produce electricity. The output of solar cells depends on the intensity of sunlight and the angle of incidence. It 

means to get maximum efficiency; the solar panels must remain in front of sun during the whole day. But due to 

rotation of earth those panels cannot maintain their position always in front of sun, and this problem results in 

decrease of their efficiency. Thus to get a constant output, an automated system is required which should be 

capable to constantly rotate the solar panel. The Sun Tracking System (STS) was made as a prototype to solve 

this problem; it is completely automatic and keeps the panel in front of sun. The rotation of the solar panel is 

accomplished with the help of the geared DC motor 

 

1.1 Methodology 

The project is real time deployed using 8051 microcontroller, RTC (Real Time Clock), keypad, DC Geared 

motor and switch. The system is arranged in the fashion as shown in the block diagram. The function of main 

parts is as follows. 

 Key pad: The micro switches are interfaced the 8051 to the input port of 8051.In this project three 

keys are interfaced to controller.  
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 RTC: As the tracking is time based, so we need to set the time for the movement of the solar panel 

according to the direction of the sunlight. This is done by using RTC DS1307. 

 Microcontroller: The 8051 microcontroller is employed and the program is down loaded in the ROM, 

the 8051 receives the signal from the input port and executes the instructions stored in the ROM and 

sends the signal through the output port to the encoder. 

 Solar Panel: For the present designed system two panels each 10Watts are used.  

 Driver circuit: As we know the output of 8051 circuit is 5V, which cannot drive the motor. So the 

driver circuit is used to increase the signal. A driver circuit comprises of Darlington amplifier, which 

increases the DC level to a required value of 9V/12V. To drive the two DC motors motor of 3.5 rpm 

each we have used L293D, which has two inbuilt H-bridge driver circuits.  

 

II WORKING OF SOLAR TRACKING SYSTEM 

 

Key pad is used to set the time, date and durations. Keypad input is given to microcontroller. The controller is 

continuously monitoring the input port. Once it receives the signal, the controller will give the output to driver 

circuit to make the D.C motor on. Once the  D.C motor is on, solar panel will move from east to west (signal is 

fed to L293 driver circuit to amplify the signal and fed to gear motor).At the end of time duration set, the solar 

panel will return back to its original position. 

 

 

  

 

 

 

 

 

 

 

 

 

Fig.1: Block diagram of Solar Tracking System 

The circuit diagram of the designed system is shown as below 
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Fig 2: Circuit diagram of microcontroller connected with the RTC and display 

 

The program execution of the microcontroller can be represented in the form of flow chart as below: 

 

Fig 3: Program Execution Flow Chart 
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III RESULTS AND DISCUSSIONS 

 

This section briefs the discussion on various analysis carried out on designed automatic solar tracking Systems 

and the results are compared with fixed panel and is explained with the help of figures. 

After setting the position of the solar panel the time is set in the RTC by using keypads. At the particular time 

i.e. from morning 8-30am to 3-30pm the voltage and corresponding current of the solar panel at No load and On 

load conditions are noted down. Using these voltage and current values power, energy and efficiency are 

calculated for both fixed panel and Automatic solar tracking. 

 

Power Calculations for a Fixed Panel and Automatic tracking with load 

 From morning 8:30am till 3:30pm the load voltage (VL) and short circuit current (IL) are noted down. These 

readings are taken on the average sunny day without using tracking system and on no load kept constantly 

throughout the day in the north south direction. By using this values power generated is calculated. 

 

Case1: For fixed panel 

The measured      VL =11.4 V and IL =0.44 A 

Therefore Power, P = VL  ILW 

=11.4 0.44 =5.016W 

Efficiency, Ƞ = 100= 100 =7.63  

Average Efficiency of the fixed solar panel, Ƞavg= 100 =9.0319  

Case2: For tracking system 

The measured    VL =12 V and IL =0.43 A 

Therefore Power, P = VL  IL=12 0.43=5.16W 

Efficiency, Ƞ = 100= 100 =11.62  

Average Efficiency of the fixed solar panel, Ƞavg= 100 =13.4  

The different parameters like voltage, current, power generation and panel efficiency of fixed and tracking 

systems are compared and graphed as below. 
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                             Fig4                                                                       Fig.5 

 

Fig4 : Comparison of voltage of fixed and tracking system with Time 

Fig.5 : Comparison of current of fixed and tracking system 

 

   

                                    Fig 6                                                                         Fig 7 

Fig 6: Comparison of generated power of fixed and tracking system 

Fig 7: Comparison of panel efficiency of fixed and tracking system 

Figures indicate that the voltage and current measured with automatic tracking are more as compared to the 

voltage values of fixed panel. Because in case of automatic solar tracking the solar panel directs towards the 

solar radiation with the help of geared D.C motor, so the panel absorbs more solar energy and large amount of 

power is being generated and hence the efficiency of the tracking system is more. 

 

 



International Journal of Advance Research In Science And Engineering       http://www.ijarse.com 

IJARSE, Vol. No.3, Issue No.8, August 2014                                                 ISSN-2319-8354(E) 

 

276 | P a g e  
www.ijarse.com 

IV CONCLUSIONS 

    The following conclusions have been derived from the experimental work on tracking system. 

 It has been observed from the statistical analysis, that the sun tracking systems can collect about 31  more 

energy than what a fixed panel system collects and thus high efficiency is achieved through this tracker.  

 The circuits developed are simple in nature and automatic, which avoids manual operation and flexibility in 

design. 

 The constructed system model can be applied in the residential area for alternative electricity generation 

especially for non-critical and low power appliances. 
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