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Abstract—Looking towards the world energy problem, one of the most recent approaches is made towards the solar energy 
source. The challenge remains to maximize the collection of solar energy for efficient conversion into electricity. The present 
paper deals with the dual axis solar tracking system using LDR sensors. The dual axis tracking method increases the power 
collection efficiency by constructing a device that tracks the sun to keep the panel at a right angle to its sun rays. The design 
details and comparison of dual axis solar tracking system with the fixed mounted solar system were reported. 
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I. INTRODUCTION 
 
The world population is increasing day by day and the 
demand for energy is increasing accordingly. Oil and 
coal as the main source of energy nowadays, is 
expected to end up from the world during the recent 
century which explores serious problem in providing 
the humanity with an affordable and reliable source of 
energy. The need of the hour is renewable energy 
resources with cheap running costs [1]. Solar energy is 
considered as one of the main energy resources in 
warm countries [2]. In general, India has a relatively 
long sunny day for more than ten months and partly 
cloudy sky for most of the days of the rest two months. 
This makes our country, especially the desert sides in 
the west, which include Rajasthan, Gujarat, Madhya 
Pradesh etc. very rich is solar energy [3]. Many 
projects have been done on using photovoltaic cells in 
collecting solar radiation and converting it into 
electrical energy but most of these projects did not take 
into account the difference of the sun angle of 
incidence by installing the panels in a fixed orientation 
which influences very highly the solar energy collected 
by the panel [3]. The energy of the solar radiation can 
be directly converted into electrical energy with the 
help of Photo Voltaic (P.V.) Cells [1]-[3]. If we 
arrange these P.V. cells in the proper manner, than the 
array made will produced more power compared to the 
one P.V. cell. Through this manner power produced 
will be utilized to run the electrical equipments [4]. But 
as we know that if the put this solar panel parallel to the 
earth surface than the power produced will increases as 
well as decreases during the day time and according to 
the morning, afternoon, evening and night. So power 
will not be constant throughout the day period [3]. 
Hence if we provide such kind of arrangements that 
solar plate remains directed towards the sun, than 
power produced will be nearby constant throughout the 
day and we will get constant power output. This kind of 
facility can be achieved through solar tracking system. 
Here we have made two way solar tracking systems in 

which track the sun in two-axis as in rotation and in tilt. 
The purpose of the rotational axis is to track the sun 
throughout the day and purpose of the tilt system is to 
track the sun in seasonal effect. So power out may 
remain constant throughout the day and as well 
throughout the season [5]. Sun tracking system is 
provided with the help of mechanical and electrical 
arrangement. The mechanical setup contains stand, 
gears, etc. and electrical setup contains electrical 
circuit, motors, LDR sensors, etc. Through two motors 
and LDR sensors we can track the sun in two-axis [6]. 
In night the reverse circuit is activated by switching the 
reverse circuit switch. So solar panel is again comes to 
its original position after whole day run. 
 
II.  EXPERIMENTAL SETUP 
 
“Fig. 1.” shows the complete set-up of the structure of 
sun following system. Here the complete structure and 
its components list and prices are described in the 
“Table 1”. The structure contains Solar-Cells plate, 
Stand, Gears, Motors, Electrical Circuit and other 
accessories. Here the mechanism of the two axis 
system is shown into the “Fig. 1.(a)”, here the structure 
can be rotate in two axis as from its axis perpendicular 
to the earth and other is parallel to the earth. In “Fig.1. 
(b)”, the complete setup is shown and the complete 
assembly with circuit is shown. 
 
There are several types of Dual Axis Solar Tracking 
System [7]. Here as the construction shows that there is 
two kind of motion of the panel, so that during the day 
time period it will follows the sun according to the 
sensors and power is stored to the battery [8] and 
during the night it will shut down as well and after 
reversing the panel it will again came to its initial 
position. 
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Fig.1. (a) Initial Structure of the system mechanism (b) Final 
Structure of the System 

 
Table.1. Estimate of the System 

 
Here the setup contains the motors, circuit, structure, 
sensors etc. so as the system is getting started than the 
tracking is taken place and sun is followed by this 
manner [9]. As the LDR sensors are senses the solar 

radiation intensity so that the circuit is senses the 
activation code according to pre-setup of the solar 
intensity and it will getting started the motors and ran 
the motors. Here the design is done according to the 
requirements power and setups [10]. We have design 
this system according to the setup requirements and 
height and material available basis. The design has 
mainly affected by the optimization. So as make low 
cost the details are edited and made the project work. 
By using this method the saving of money play a vital 
role in it too. 
 
The above “Table 2” shows the design requirements of 
the gear system. Here gears are designed according to 
the optimization of the battery uses and constant power 
taking system. As the numbers of rotation per minutes 
can be optimize by using these king of gears system, so 
that the battery power consumption of the motors per 
minutes and hence overall may decrease and efficiency 
and effectiveness of the system can be increased by this 
manner. Which thing is important from the 
optimization point of view? 
 

Table.2. Gear Design Data and Parameters 

 
 
III. ELECTRICAL SYSTEM & CIRCUIT 
 
Here the above figure “Fig. 2.” shows whole circuit of 
the system. Here different components which are 
discussed above as well as other components are 
included in this controller circuit. In this as shown in 
the figure the tracking circuit is described in brief and 
as same as that could be drawn the tilting circuit. But as 
much as components are included than the circuit 
becomes difficult to understood, so no need to draw it. 
The circuit is mainly divided into two segments which 
are: Tracking Circuit and Tilting Circuit [11]-[12]. 
Each segments are also have two other parts as: 
Voltage Switching and Relay Switching. 
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In the Tracking Circuit, as there are two parts as: 
Voltage Switching and Relay Switching, in which 
Voltage Switching control the voltage supply in to the 
whole circuit and Relay Switching is ON/OFF the 
circuit as per the requirements as same as for the 
Tilting Circuit too. The supply voltage is 12V D.C. for 
the circuit. 
 
Here the circuit is starts from the LDR sensors. The 
whole system is activated at nearby 10 AM and 
stopped working at nearby 6 PM in normal working 
days. It cannot be operated in the cloudy weather. We 
can run the system in cloudy weather by adjusting the 
voltage at the LDR sensors. So that it can be operate in 
cloudy weather too. 
 
As the sun is rise from 10 AM, the system senses the 
sun’s intensity and circuit is operated. As the time 
passes the sun starts to move accordingly. So at first we 
have to setup the LDR sensors attached to the solar 
panel such that both the LDR sensors are exactly come 
in front of the sun’s rays. So that afterward circuit 
operate the system and track as well as tilt the solar 
panel according to the sun’s movements. 
 
Here at the first the LDR sensors are exactly in front of 
the sun, so if sun moves slightly to its mean position 
than the LDR sensors through the circuit is operated 
and solar panel follow the sun in two manners. As the 
sun is exactly in front of the LDR sensors, the tube is 
full of sun’s light. As the sun move a little so that the 
position that sun is such that LDR sensors doesn’t get 
the sun’s light than through the LDR sensors the circuit 
is operated and it drives the motors such that the solar 
panel and sensors are come exactly in front of the sun’s 
direct rays. Hence the whole system of circuit and 
structure is operated. 
 

 
Fig.2. Electrical Control Circuit 

 
Fig.3. Voltage Control IC 

 
Here above figure “Fig. 2.” shows the Voltage Control 
IC. In which the voltages are regulated. As we know 
that voltage supplied by the 12V D.C. battery is 
constant so that it has to be control as per the 
requirements. This voltage compensation can be 
controlled by this circuit. Here the input is from the 
12V battery and output is to the motors according to 
the LDR sensors. As shown in the figure that the two 
motors are attached at the ends as OUTPUT A and 
OUTPUT B, which are the motors of tracking and 
tilting. We can attach any motor to any circuit. We can 
to this because of the same circuit for the Tracking 
System as well as for Tilting System. So the whole 
system is becomes user friendly. 
 
IV. RESULTS & DISCUSSION 
 
The results get from the experimental studies on the 
system; it can be expressed in the several ways as by 
the graphs, tables, comparisons of the results get from 
the experiment, logical thinking, etc. [13]. Here we can 
express our results by using the graphs of the results as: 
Voltage V/S Time, Current V/S/ Time, Power V/S 
Time, Comparison of the different results with each 
other. Those results show us the actual projectile of the 
system and significance as well of the dual tracking 
system. 
 
A. Results Analysis of Without Sun Following 
System 

“Graph 1” (Voltage (Volts) V/S Time (Hour)) 

 
 “Graph 2” (Power (Volts-Ampere) V/S Time (Hour)) 
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The dual axis solar tracking system was proposed, 
designed and constructed. The total power collection at 
the end of the day for a fixed mounted solar panel is 
119.6743 Volts-Ampere and for tracking system, it is 
140.6521 Volts-Ampere. The overall cost of a system 
can be reduced significantly, considering that much 
more power is extracted from the same system with the 
attached solar tracker mechanism. Thus, cost per watt 
is decreased, thereby furnishing solar power much 
more cost-effective than previously achieved using 
fixed solar panels. 
The solar tracker mechanisms were generally very 
costly and hence restrict to use with the system even 
though it increases the overall power production. The 
parts used in the present work for solar tracking device 
were low-cost. 
  

“Graph 3” (Current (Ampere) V/S Time (Hour)) 

 
 
B.  Results Analysis of With Sun Following System 
in cloudy weather 

“Graph 4” (Voltage (Volts) V/S Time (Hour)) 

 
“Graph 5” (Power (Volts-Ampere) V/S Time (Hour)) 

 
 

“Graph 6” (Current (Ampere) V/S Time (Hour)) 

 
 
C. Results Analysis of With Sun Following System 
in cloudy weather 

“Graph 7” (Voltage (Volts) V/S Time (Hour)) 

 
 

“Graph 8” (Power (Volts-Ampere) V/S Time (Hour)) 

 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,       Volume- 5, Issue-3, Mar.-2017 
http://iraj.in 

An Experimental Study on Dual Axis Solar Tracking System 
 

90 

The circuit also contains the solar charger, which 
charge the battery attached to it. Here the power 
produced by the solar panel plate is given to the solar 
charger and via solar charger we can charge the 
battery. There is also a one way to express the results 
that KJ/s V/S/ Time [14]. By this way we can compare 
the results. 

“Graph 9” (Current (Ampere) V/S Time (Hour)) 

 
D. Comparative Analysis of Power 
  

“Graph 10” (Comparative Analysis of Power in Different 
Weather Conditions) (Power (Volts-Ampere)) V/S Time 

(Hour)) 

 
 
CONCLUSION 
 
The objective of the present work is to design, 
fabricate and installed a small solar cell to function as 
self-adjusting light sensors, furnishing a variable 
indication of their proportional angle to the sun by 
detecting their voltage output. By the present 
methodology, the solar tracking system was successful 
in maintaining a solar cell at a sufficiently 
perpendicular angle to the sun. Thus, the solar cell 
operates efficiently with the dual axis solar tracker. 
The power increases up to 17.53% compared to the 
fixed mount solar system. 
 
FUTURE SCOPE 
 
Here we can include the three axis system for batter 
power production and effective and efficient way. 
We can include the motors such that which doesn’t 
required LDR sensors, thus complicated circuit is 

neglected and power consumption may reduced 
because of the absent of the circuit. 
The present works deals with the simple construction 
and circuit of the whole system. Here we can include 
the microcontroller circuit for the electrical system as 
well, which will may reduce this kind of the 
complicated circuit design and operated well [12]. 
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