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DESIGNING A TIME-BASED SINGLE-AXIS SOLAR TRACKING SYSTEM FOR OFF-GRID DOMESTIC ISLANDED SOLAR PV 
SYSTEMS (WITH MONITORING OF PARAMETERS THAT CAN AFFECT THE PANEL OUTPUT) 

 
Vivek Kumar Shaw 

Master’s in Electrical Power Engineering 
Bharat Institute of Engineering and Technology 

Ibrahimpatnam, Hyderabad, Telangana State, India 
 
ABSTRACT: PV Solar installation comes with various considerations taken into account in order to seek out electrical energy 
efficiently from the photons through the set of solar PV panel diodes in them. Topmost consideration refers to the efficiency of power 
drawn out of the PV solar panel set. As solar depends on the climatic scenario and the intensity of the photons (sunlight) falling on the 
surface of the panel to accept and adapt according to the changes in the direction of the source i.e., sun. Hence, A solar tracking 
system is implied. 

In this project, a Time-Based single-axis solar tracking system is implied by means of a linear actuator and inclinometer in 
order to sufficiently displace the direction of the solar panel according to the “input time” given in the HMI (Human Machine 
Interface) of the GOC (Graphic Operation Controller). First mostly, various time inputs are dumped in a PLC Program into the HMI 
of the GOC. GOC is the main part that comprises (1) Setting the time for the displacement in the tracker, (2) and tracking parameters 
inorder to control and monitor on the display. Inclinometer measures and monitors the inclination angle and helps in maintaining the 
output efficiency of the panel and works according to the IST (Indian Standard Time) inputs pre-set in the HMI using PLC 
Programming. Inclinometer is a DC motor of 12V DC supply with 1500 N force of withstanding capacity and is controlled by the 
GOC controller. 

This project not only helps in tracking the panel in a way that the sun is perpendicular to the surface of the panel but also, 
monitoring various parameters such as (1) Sunlight intensity,(2) Wind speed, (3) temperature sensing of the panel i.e., upto 65°C-70°C 
and (4) constantly measure the wind and the very moment wind exceeds 15kmph speed we move panel flat so that it’s efficiency 
doesn’t gets affected by heavy winds for off-grid domestic islanded solar PV systems which are not connected to the grid and solely 
connected to the home/domestic consumer solely energized from the same PV panel considered in the project. This project improves 
the reliability of the consumers on the off-grid renewable sources of energy. 

 
Keywords: PV Cells, PV Tracking systems, Single-Axis tracking systems, Linear actuator, Time-Based solar tracker for PV systems, 
domestic solar PV units, Solar tracker for off-grid islanded PV systems. 
 
INTRODUCTION 

In today’s world, generating electricity from non-renewable sources of energy has caused high acceleration in the global 
warming calamity due to it’s tendency of releasing greenhouse gases into the atmosphere causing our atmosphere to deteriorate.  

 
But, the increasing demands for energy is cannot be ignored no matter if also it is against the continuous reduction in existing 

resources of fossil fuels and ever-growing concern regarding environmental pollution. This is what that has pushed humankind to 
explore new ways of technology to produce electrical energy, using clean, renewable sources to produce energy. This sources are 
called as “Renewable Energy Sources (RESs)” such as Solar, wind etc.., 

 
Renewable energy source solar uses a technology that converts photons into productive electricity by placing a PV (Photo-

Voltaic) Panel/Solar module in the exposure to sunlight directly and harness the electricity out of it.  
 
In the increased demand of electricity loading, many off-grid consumers are installing their own (islanded type- not 

connected to grid) solar PV systems in their premises. But PV Solar installation comes with various considerations taken into account 
in order to seek out electrical energy efficiently from the photons through the set of solar PV panel diodes in them. Topmost 
consideration refers to the efficiency of power drawn out of the PV solar panel set. As solar depends on the climatic scenario and the 
intensity of the photons (sunlight) falling on the surface of the panel to accept and adapt according to the changes in the direction of 
the source i.e., sun. Hence, A solar tracking system is implied. 

 
This tracking system directs the solar panel towards the source (sun) throughout the day in a way that it follows the sun’s 

path to maximize energy capture. This way, a productive and efficient output efficiency is can be achieved. Basically, in solar PV 
systems the trackers help in minimising the angle of incidence (i.e.., the angle that a ray of light makes with a line perpendicular to the 
surface) between the incoming light and the panel, this increases the amount of energy the installation produces. (1) 
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This Paper considers only a single-axis tracking system that rotates on one axis moving back and forth in a single direction. 
Even in which, we have various different types of single-axis trackers like horizontal type, vertical type, titled type and polar aligned 
type, that function as their name suggests.  

 
On the other hand, Dual-Axis trackers are capable of moving in two different directions which is typically applied to orient a 

mirror and redirect the rays from the sun with a fixed axis towards the surface of the receiving PV panel and these trackers help in 
obtaining the maximum solar energy output from these panels.  

 
And by designing a solar tracking unit, we can increase the efficiency of power generated by 30-40% unlike fixed solar panel 

pv systems without any tracking system implied. If assumed silicon as a material of the panel made then, the typical system efficiency 
is only 24.5% (without PV solar tracking implied). 

 
PROBLEM STATEMENT: The major problem we face while implementing the usage of solar PV systems for an off-grid domestic 
consumption is the efficiency of the output that is generated from the PV module. There is a need of a system that can help us improve 
the output efficiency of the solar panel because in tropical regions, the position of sun keeps on changing. So, it is necessary to design 
a solar tracking system that can ensure the panel's position in such a way that the sun is perpendicular to the surface of the PV 
module/panel so that the sunlight falls correctly onto the surface and the output is improved irrespective of changements in the 
position of sun.  This is achieved in this project by implementing a tracking system that is capable of improving the power produced 
from the solar module by 30-40% by means of a PLC circuit that enables a controlling circuit that can be used to position the motor 
that is used to orient the PV solar panel optimally and also track the maximum power point of the Sun.  
 
PROBLEM JUSTIFICATION: To design and implement such tracking system in real time for an off-grid domestic islanded 
consumption this project uses a Time-Based controlling for the solar tracking and also monitoring of the climatic parameters which 
can also affect the output efficiency of the solar panel in any way.   In order for controlling the solar tracking of the panel/module for 
an off-grid domestic islanded consumption we consider the period of time in a 12:00 Hrs to 14:00 Hrs with a peak observed around 
the mid-day so that minimum energy is used to move the solar panel, further increasing the efficiency of the solar PV tracker.  This 
implementation uses an economical PLC based solar tracking system which can be implemented by utilising the allocated time and 
resources so as to track the relative motion of the sun in the day sky and to save the much-needed power. A PLC algorithm is 
implemented to solve the problem of motor control by using CODESYS software.(1) 
 
Main Objectives of this implementation  

1. To ensure that the solar panels are always perpendicular the only source in day i.e., sun. This improves overall output power as 
well as efficiency of the PV systems. 

2. To consider and prove that a solar PV system is more efficient when a solar tracking system is implemented than that of the 
standalone (or) fixed PV installations. 

3. To implement the prototype in real time world and produce it's efficiency practically. 
4. To Monitor and Protect the PV panel/module from High temperature and High wind conditions as these can affect the 

efficiency of the power output generated from the PV module.  
 
Various parameters monitored are: (1) Sunlight intensity,(2) Wind speed, (3) temperature sensing of the panel i.e., upto 65°C-70°C 
and (4) constantly measure the wind and the very moment wind exceeds 15kmph speed we move panel flat so that it’s efficiency 
doesn’t gets affected by heavy winds. 
 
LITERATURE REVIEW: Solar energy is a renewable energy using everywhere, in this paper we discuss on designing and 
implementing a Time-Based Single-Axis Solar Tracking System for an Off-grid Domestic islanded Solar PV Systems with monitoring 
of the parameters that can affect the panel output. 
 

Solar energy is a renewable energy using everywhere, in this paper explanation of solar tracker and fixed PV solar system 
and a comparison of efficiency of single axis solar tracker, dual axis solar tracker and fixed solar PV panel. Solar tracker produces the 
electricity in large amount because of their tracking technology [2]. 
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1. Sun Trajectory 
 The axis of the earth is tilted about 23.5 degrees, related to the plane of the earth’s orbit around the sun. As the Earth orbits the 
Sun, this creates the 47° declination difference between the solstice sun paths, also because the hemisphere specific difference 
between summer and winter. Because of the changing position of sun that is varies at different time and season to season due to 
earth continuous periodic rotation and evolution. As the result it is mandatory to locate the sun at particular movement [2]. 

2. Solar Tracker 
 Solar tracker is a device that rotates the panel always towards the sun. By use of solar tracker, we can increase the electricity 
production and some investigations results are show that they produce as much as 40% more energy at some regions, compared 
with fixed PV solar system. In the solar application, the efficiency is improved when the system is continually adjusted to the 
correct angle as the sun is rotating in the sky. Solar tracker is rotating the solar panels in such a way that solar panel is always 
following the direction of the sun to produce maximum energy from the sun solar tracker and fixed PV solar system and a 
comparison of efficiency of single axis solar tracker, dual axis solar tracker and fixed solar PV panel.Solar tracker produces the 
electricity in large amount because of their tracking technology [2]. 

3. Sun Trajectory 
 The axis of the earth is tilted about 23.5 degrees, related to the plane of the earth’s orbit around the sun. As the Earth orbits the 
Sun, this creates the 47° declination difference between the solstice sun paths, also because the hemisphere specific difference 
between summer and winter. Because of the changing position of sun that is varies at different time and season to season due to 
earth continuous periodic rotation and evolution. As the result it is mandatory to locate the sun at particular movement [2]. 

4.  Solar Tracker 
 Solar tracker is a device that rotates the panel always towards the sun. By use of solar tracker, we can increase the electricity 
production and some investigations results are show that they produce as much as 40% more energy at some regions, compared 
with fixed PV solar system. In the solar application, the efficiency is improved when the system is continually adjusted to the 
correct angle as the sun is rotating in the sky. Solar tracker is rotating the solar panels in such a way that solar panel is always 
following the direction of the sun to produce maximum energy from the sun [2]. 
 

4.1. Based on Control System 
4.1.1.  Closed Loop Tracker 
The closed-loop control system is basically predicted on a feedback system. It uses Sensors and moves the axes of the PV 
tracking system after the sensor detects the position of the sun. The closed- loop tracking systems are more expensive than 
open-loop tracking System because they use sensor devices [2]. 
4.1.2. Open Loop Tracker 
This system uses a controller which provides the driving signal to the motor on the Basis of current data inputs and operating 
algorithm of the system. Open loop tracker has No feature of observing and calculating the output data in regards to the desired 
output. Therefore, it is less expensive and simple to installation as compared with the closed loop Tracking system. They 
involve no rectification process and therefore the system algorithm Alone to ensure that it achieves the desired goal [2]. 
4.2. Based on Driving System 
4.2.1.  Passive Tracker 
Passive trackers are use pair of actuators and that they filled with expansible gas or an on-shape memory alloy. This system is 
depending on the concept of thermal Expansion, or an imbalance in pressure between two points at the both ends of the tracker. 
When the PV panel is perpendicular with the sun, the two sides are at equilibrium [2]. 
4.2.2 Active Tracker 
Active tracker is used electrical energy as their source, they are more accurate and Efficient than passive solar tracker. They use 
sensors, motors and microprocessors for their Tracking technology. The position of the sun is continuously identified by the 
sensors During the day. The sensor starts the motion of motor or actuator in a way that the solar Panel will always face the sun 
for the day. Accuracy of activetracker is increase with the Help of sensors [2]. 
4.3. Based on Degree of Freedom 
It represents number of directions in which independent movement can occur, based on this tracking system can be classified 
into single axis solar tracker and dual axis Solar tracker. Before going to this classification, we have to understand the different 
kind of angles which play an important role in these trackers [2]. 
 

Azimuth Angle: it is the angle showing that the tilt of the sun rays to the north in Clockwise direction. In the spherical coordinate it is 
angular measurement [2]. 
Altitude Angle: It is angular height of sun measured from the horizon. Above the horizon the angle is positive and below it is 
negative 



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2022/11.08.113 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2022); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:11, ISSUE:8(6), August: 2022 

Online Copy of Article Publication Available (2022 Issues): www.ijmer.in 
Digital Certificate of Publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 2nd August 2022   

 Publication Date:10th September 2022 
Publisher: Sucharitha Publication, India 

 

 
64 

 

                             
Fig.1 Azimuth & Altitude Angle [2].                                                              Fig.2 Latitude Angle 

 
Latitude Angle: It is the measurement of position of point on the earth’s surface that Determines how the north and how 

south point lies with respect to the equator Fig,2 Latitude Angle [2]. 
 

Tilt Angle: It is the angle between the PV solar panel and the horizontal axis. Angle of Incidence is form of tilt angle. 
 
5. Single Axis Solar Tracker 

This system has one degree of freedom, they continue follow the sun either vertical or horizontal. The horizontal type solar 
tracker is used in tropical regions where the sun gets very high at noon but the day is short whereas vertical type solar tracker is used 
at high latitudes where the sun does not get very high but the summer days can be very long. Which include HSAT (horizontal single 
axis trackers), VSAT (vertical single axis trackers), TSAT (tilted single axis trackers) and PSAT (polar aligned single axis trackers) 
[2]. 

 
Fig.3 Single Axis Solar Tracker 

 
5.1.  Based on Tracking Strategy 

1. Date and Time: This tracking strategy purely depend on predefined mathematical calculation; they not use any sensors to track 
the sun. They not use any feedback loop to position the PV panel towards the sun. They work on predefined mathematical 
calculation of azimuth and altitude angle so that they can track the sun at a particular time and date [3]. 

2.  Microprocessors and Electro Optical Sensors: This tracking strategy uses sensors to detect the exact sun position and the signal 
is provide to microprocessor who gives signal to the motor for further work [3]. 

3. Sensors, Date and Time: This tracking strategy work on predefined algorithm, mathematical calculation but they use also 
sensor to check the operation. They verify position of the sun by predefined calculation and orient the panel according the 
position [3]. 

4. Fixed Solar PV System: Fixed PV system is represented as most common uses of PV system and can be mounted directly on 
roof of the buildings at a same slope according to roof of the building or it can be mounted on ground using steel frameworks. 
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To achieving maximum efficiency from the solar panels they need to be pointed at a particular direction where they receive 
more amount of sunlight [3]. 

 
Fig.4 Fixed PV System 

 
They are not moving towards the axis because they fixed at a particular axis for a day for a year so they are producing less 

amount of energy. they installed on roof of the building there is no blockage from the tree or building. radiation. It is measure from 
research that daily output power is increased by 20% as compared to fixed solar PV system [3]. 
5. Comparison of Single Axis Solar Tracker with Fixed Solar PV System 

Many researchers are investigated performance analysis of single axis solar tracker with fixed solar PV system. Here are few 
performances given [3]. A fixed-tilt system placed the module at fixed position which means that even if the sun moves it will not 
follow the sun accordingly Fig.5 Fixed PV vs Tracker [3]. 

 
Fig.5 Fixed PV vs Tracker 

Whereas solar tracking system follows the movement of sun automatically and continuously track the sun throughout the day. 
Figure shows the comparison of power energy obtained from the sun [3]. 

 
CONFIGURATION AND OPERATION 
1. Configuration: A. Block Diagram of the Solar Tracking system designed for an off-grid domestic islanded consumption with 
Monitoring of the parameters that can affect the output of the solar panel is shown in fig,6 below. 
 
The block diagram mainly consists of PLC Unit, Solar Panels, Linear Actuator and Sensor Fig 6 Block Diagram. 
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Fig.6 Block Diagram 

 
 
B. Circuit Diagram 

The Circuit diagram of a single axis solar tracking system designed for an off-grid domestic islanded consumption with 
Monitoring of the parameters that can affect the output of the solar panel consists of following parts as shown in fig, 7. Below. 

 
Circuit Diagram. 
Fig.7 Circuit Diagram of the solar tracking system (single axis) for an off-grid domestic islanded 

 
 
consumption with Monitoring of the parameters that can affect the output of the solar panel. 
 
2. Operation 

The Solar tracker designed for an Off-grid Domestic islanded Solar PV systems consumption purposes is designed based on 
the Time-Base and the Position of The Solar Panel according to the Sun. In practice, the solar tracking system proposed in this paper 
works in two modes of operation. They are 

1) Manual mode 
2) Auto mode. 

 
1) Manual mode 

1. In Manual mode of operation, we can control the direction of tracker either in forward or backward. 
2. In order to achieve the forward direction of tracker manually we have to press the k3 button of HMI (human and machine 

interface) device.  
3. Where as in order to achieve the backward direction of tracker manually we have to press the k5 button of HMI device. 
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Fig.8 shows Manual Mode                                   Fig.9 shows Manual Mode –Forward 

 
Fig.10 shows Manual Mode – Reverse. 

 
2). Auto Mode 

1. On the other hand, in auto mode of operation the tracker will adjust its position based on preset time (that is given as per the 
IST) & the position of the sun in accordance with that time. 

2. To achieve this, PLC program is written and is dumped to the HMI device through CODESYS software. 
3. Anemometer is the device that is implimented and used to provide protection for the solar panel against wind Protection also 

provided against the heavy winds. 
4. An inclinometer sensor monitors the solar panel’s position and provides real position feedback to the tracker control unit, this 

means that the controller has constant awareness of the panel’s position and can move the panel to face the sun accurately 
5. By using temperature sensor, the temperature of the module is obtained. If it exceeds the normal temperature then the cooling 

system will be turn on. 
6. By using pyranometer we know the irradiation of the sun. 
7. This way, Not only we are able to track the solar panel successfully using this single-axis solar tracking system but we are also 

able to monitor the parameters which can affect the solar panel output through the sensory devices connected as shown in the 
block diagram. 

 
Fig.11 shows GOC Graphic Operation Controller (PLC Controller unit) in AUTO Mode. 
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WORKING: Various sensory devices are implimented and used in order to vary the Direction automatically of the solar tracking 
system. The sensory devices such as Anemometer (a transducing element used to measure the potential of wind to overcome any 
disturbance to the solar panel in order to protect the panel from getting affected by sudden changes in winds that can affect the output 
of the solar panel), Inclinometer (an element that is used to monitor and send feedback to the control unit in order to ensure that the 
panel faces the sun exactly perpendicular to the sun), the temperature sensor element (that is implied in order to measure and control 
the heat of the solar panel within some range and when it exceeds then, various cooling method in order to reduce the temperature to 
it’s initial range can be made possible, Pyranometer (the transducing element that measures the irradiation of the sun and helps as a 
feedback to the PLC Control unit in order to set the surface of the panel exactly down to the sun). When the power supply is given, 
PLC Control unit has dumped working program that uses the output data from the sensory devices and controls the solar tracking 
system through the Linear Actuator according to those values of measurements. This way, a proper closed loop is achieved and the 
Control unit can control the direction orientation of the solar panel resulting in achieving an efficient solar tracking system for an off-
grid domestic islanded Solar PV systems for consumer consumption where the consumer not only can utilise the benefits of increasing 
output efficiency of the solar panel with the implementation of the solar tracking system but they can also monitor the parameters that 
can affect the output of the solar panel. 
 
HARDWARE SETUP: This paper showcases the Solar Tracking system for an off-grid domestic islanded Solar PV systems (with 
monitoring of the parameters that can affect the solar output from the panels) as shown in the figure below in Fig.12. 

           
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CALCULATIONS AND OBSERVATIONS: The Following Table shows the data of the Solar tracking system designed and 
implemented for an off-grid domestic islanded solar PV System as shown in fig. 13. 
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(a) Solar Tracking System: The data that are obtained by the solar tracker is shown in below table Fig :13 solar tracker data:   
 

Fig.13 Solar Tracker Data 
 

 
Calculations for Solar Tracker Data 

1. Average Voltage Generated by Tracker:  

                        v 
2. Average Current Generated by Tracker:  

                             v 
3. Average Power Generated by Tracker:  

                         v 
Watt to watt hour conversion = watt *time in hours =29.55106*4= 236.411 WH  

4. Average temperature of tracker modules:  

                        v 
5. Efficiency of Solar Tracking System:  

 Efficiency  *100   
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 *100 = 23.52 % 
 
(b) Stand-Alone System: The data obtained by the stand-alone system is shown in below table fig.14 stand-alone system for an off-
grid domestic solar PV system. 

 
Fig.14 Standalone PV system data 

 
 Calculations of Stand-Alone System 

1. Average Voltage Generated by Stand Alone:  

V 
2. Average Current Generated by Stand Alone:  

                                                    0.9217 A  
3. Average Power Generated by Stand Alone:  

                                                    36.850 W 
Watt to watt hour conversion = watt *time in hours = 18.60176*4= 147.40 WH  
4. Average Temperature Generated by Stand Alone:  

  
5. Efficiency of Stand-Alone System:   
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 Efficiency  *100   
  

   

   

 *100   
 
Total efficiency of a stand-alone is = 14.66 %  

Comparison of tracker efficiency and stand-alone efficiency in times is =  times.   
 
RESULT AND OBSERVATIONS 

The Electricity generated by the proposed tracking system has a better efficiency when compared to fix-angle PV system by 
making solar panels always perpendicular to the sun’s position.  

 
Solar Panel Datasheet   
 
 
 
 
 
 
 
 
 
Comparison of Solar Tracking system (Vs) Stand Alone system 
1. Tracker Voltage Vs Stand-Alone Voltage:  

The Comparison of Tracker voltage and Stand-alone voltage is shown in Fig.15 Tracker Voltage Vs Standalone Voltage.  

 
Fig.15 Tracker Voltage Vs Standalone Voltage 

 

From the figure.15 we observe that, the tracker voltage is higher than the standalone voltage and hence we are concluding 
that the tracker has more output voltage when compared to the standalone PV system with same rating.  
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2. Tracker Current Vs Stand-Alone Current: The comparison of tracker current and stand-alone current is shown in fig.16 Tracker 
Current Vs Stand-Alone Current.  

 
Fig.16 Tracker Current Vs Stand-Alone Current. 

 
From the figure.16 we observe that, the tracker current is higher than the standalone current and hence we are concluding that 

the tracker has more output current when compared to the standalone PV system with same rating.  
 

3. Tracker Power Vs Stand-Alone Power:  
The comparison of tracker power and stand-alone power is shown in fig:17:   
Tracker Power Vs Stand-Alone Power.   

 
Fig.17 Tracker Power Vs Stand-Alone Power 

 

From the figure.17 we observe that, the tracker power is higher than the standalone power and hence we are concluding that 
the tracker has more output power when compared to the standalone PV system with same rating.  
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4.  Tracker Temperature Vs Stand-Alone Temperature:  The comparison of tracker temperature and stand-alone temperature is 
shown in fig.18 Tracker Temperature Vs Stand-Alone Temperature.  

 
Fig.18 Tracker Temperature Vs Stand-Alone Temperature 

 
From the figure.18 we observe that, the tracker temperature is higher than the standalone temperature and hence we are 

concluding that the tracker has more output temperature when compared to the standalone PV system with same rating.  
 

5. Tracker Efficiency and Stand-Alone Efficiency 
The comparison of tracker efficiency and stand-alone efficiency is shown in fig.19 Tracker Efficiency Vs Stand-Alone 

Efficiency.  

 
Fig.19 Tracker Efficiency Vs Stand-Alone Efficiency. 

 
From the figure.15 we observe that, the tracker efficiency is higher than the standalone efficiency and hence we are 

concluding that the tracker has more output efficiency when compared to the standalone PV system with same rating. 
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CONCLUSION AND FUTURE SCOPE  
1.  Conclusion  
 Advances in the algorithms of sun tracking systems have enabled the development of many solar thermal and photovoltaic 

systems for a diverse variety of applications in recent years.  
 Compared to their traditional fixed-position counterparts, solar systems which track the changes in the sun's trajectory over the 

course of the day collect a far greater amount of solar energy, and therefore generate a significantly higher output power.  
 Overall, the results presented in this project confirm that the applicability of sun tracking system for a diverse range of high-

performance solar-based applications.  
 From the design of experimental setup with Solar tracking system using dead weight. If we compare tracking using mass 

imbalance with fixed solar panel system, we predicted that the efficiency of solar tracking system is improved by 25- 40% and 
it was found that all the parts of the experimental setup are given the good results.  
 

2.  Future Scope  
The goals of this project were a purposely kept within what was believed to be attainable within the allotted timeline. As 

such, many advance improvements can be made up of initial design of solar tracker. It is felt this design represents a functioning scale 
model which could be replicated for a much larger scale. following recommendation are provided as ideas for future expansion for this 
project.  
 We can use wood and other locally available materials instead of iron and thus reduce the cost further.  
 A spring of appropriate stiffness could be designed to avoid sudden jerks.  
 Provisions for safety of solar panels from rain.  
 More accuracy can be achieved by providing measures against wind vibrations.  
 By slightly modifying the existing one we can develop the Dual-Axis (Horizontal & Vertical) Tracking System which will 

generate more amount of power & increases output efficiency.  
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