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Development of a non-electrical device for tracking the movement of the sun for movement of the solar panels, increasing their efficiency

ABSTRACT
· Background: Solar panels are most efficient when they are directly facing the sun. However, the sun’s position changes throughout the day and across seasons, which can reduce the amount of sunlight that fixed solar panels receive.
·  Description: Traditional solar tracking systems often rely on electrical components and motors, which can be costly and require maintenance. A non-electrical tracking system offers a sustainable and low-maintenance alternative to enhance the efficiency of solar panels.
·  Expected Solution: The problem statement is to develop a cost-effective, non-electrical device that can accurately track the sun’s movement and adjust the orientation of solar panels to maintain optimal exposure. This device should be reliable, easy to install, and capable of operating without external power sources.
·  











CHAPTER-1
INTRODUCTION
· Sun radiation vitality is pollution free and accessible in enormous amount. Even though the conversion of sun heat energy is from long use, the conservation of sun light energy into electrical energy is emerging. 
· The earth receives 84 Terawatts of power and our world consumes about 12 terawatts of power per day. We are trying to consume more energy from the sun using solar panel [1]. In the past, solar cells have been hooked with fixed elevating angles. 
· They do not track the sun and therefore, the efficiency of power generation is low [2]. These are for industrial and household applications, with the increased pace of exhausted consumption of major traditional energy sources like oil, coal and gaseous petrol, combined with ecological effects and for harnessing these conventional resources. 
· .So the unavoidable demand of electric energy to be produced by renewable energy is the future demand. These features are extremely useful in autonomous PV power systems installed in remote areas for system control and monitoring [3].
· Hence the area of investment in the field of renewable sources is of highlighted. The industrial range solar cells have a higher efficiency in a range of 10 and 20 percent. This indicates there is a still a zone of progress to be engaged. Maximizing power output from a solar system is desirable to increase efficiency. 
· In order to maximize power output from the solar panels, one needs to keep the panels aligned with the sun [4]. By tracking the sun, such that the sun’s rays always strike normal to the array’s surface, more energy can be received [5]. This undertaking intends to build the productivity of solar cell. Sun tracking systems are, in general, timer controller-based (15° per hour rotation) and require manual intervention for starting and stopping the system because solar time changes throughout the year [6]. 
· The following instrument activates the servo motor to align the sun panel for the greatest sun beams to fall in it. Different ways focus on identifying losses and discovering approaches to relieve them. 
· The efficiency of solar panel is improved by either increasing the solar cell productivity or by amplifying the yield of power by the utilization of solar tracking system .Maximum power point Time (MPPT) aims at increasing the efficiency of solar panel by holding its activity on the knee purpose of P-V qualities. 
· MPPT offers increased performance which can’t be achieved in solar panels of stationary types at random time. Light dependent resistor is used in solar tracking system to track sun which precisely controls the mechanism [7]. 
· This system can't increase the proficiency if the board isn't adjusted. Improvement of yield by 30% and 60% than the stationary framework is conceivable by the following framework.
· 

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· If the solar panel is fixed in a particular direction, then the sun light intensity varies from morning to evening. Moving the solar cell panel in the direction of sun can increase the solar energy generated from the solar cell.
· This project consists of few sun light sensors and a motorized mechanism for rotating the panel in the direction of sun. Arduino based control system takes care of sensing sunlight and controlling the motorized mechanism. This system works continuously without any interruption.The main controlling device of the project is Arduino uno microcontroller which LDR’s and servo motor with panel setup is interfaced. 
· The Microcontroller gets input from LDR sensors regarding the direction of sun and controller process this information and controls the movement of solar panel attached to servo motor. 
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Limited Tracking Capability:
·        May not track the sun as accurately or dynamically as electrical systems, particularly in       changing weather conditions.
· Manual Adjustment Requirement:
·      Some systems may require manual adjustments or initial setup for seasonal changes, which can reduce overall efficiency.
· Weather Sensitivity:
·      Performance may be affected by extreme weather conditions, such as freezing temperatures or high winds, which could lead to malfunction.
· Design Constraints:
·       Designing an effective non-electrical tracker that can accommodate various geographical locations and seasonal sun paths can be challenging.
· 
· 

2.2. PROPOSED SYSTEM
· Declination Angle (δ): It represents the location of the sun with relation to the equator of the Earth. It is the resulting angle between the position of the sun and the plane of the Equator. The tilt of the axis of the Earth and the plane of its Sun’s orbit is roughly 23.44 degrees. As a result, throughout the earth's rotation around the sun, throughout the year the declination angle varies from 23.45 degrees South on Jun 21 to 23.45 degrees south on December 21.  
·  Elevation Angle or Altitude Angle (α): It is the angle of the Sun’s vertical position in the sky in relation to the surface observer on Earth. It calculates the angle between the observer's horizon and an imaginary line drawn between the Sun and the surface observer. If the altitude angle is negative, this means the Sun is below the horizon.. 
· Solar Azimuth Angle (γs): It represents the sun's horizontal direction in relation to a reference direction. It is the angle formed between the projection of the line of sight of the sun onto the ground and due south. A position East of South is indicated by a positive azimuth angle, while a position West of South is indicated by a positive azimuth angle. 
· iv. Latitude (Φ): Latitude is a distance from the equator to the poles in degress. At the Equator, it is 0 degrees and at the poles, it is 90 degrees. The intersection of the latitude angle and the longitude angle is used to precisely and uniquely define a location on the Earth’s surface. 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Lower Initial Investment: Non-electrical solar trackers often have a lower upfront cost compared to their electronic counterparts, as they do not require expensive sensors, motors, or control systems. 
· Resilience to Environmental Conditions: Mechanical systems can be more robust against weather-related issues compared to electronic systems, which might fail due to moisture or temperature fluctuations.
· No Electrical Dependency: Non-electrical trackers operate solely on mechanical principles, eliminating dependence on grid power or batteries, making them suitable for remote locations.
· Fewer Components: Non-electrical systems typically consist of basic mechanical parts, which makes them easier to design, construct, and maintain.
· 



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· Structural Frame Module
· Tracking Mechanism Module
· Thermal Expansion Module
· Sun Path Calculator Module
· 

Structural Frame Module
· Function: Provides the physical support and orientation for the solar panels.
· Components: Made from durable materials (like aluminum or galvanized steel) to withstand environmental conditions. It includes brackets and mounts for securing the solar panels and the tracking mechanism.
· 

Tracking Mechanism Module	

· 1. Function: Enables the solar panels to move in response to the sun’s position throughout the day.
· 2. Components:
· Mechanical Gears and Levers: Allow for angular adjustments of the solar panels based on sun movement.
· Pulleys and Weights: In gravity-driven systems, weights can pull or release tension to adjust the angle of the panels as the sun moves.
· Bimetallic Strips: For passive trackers, bimetallic materials can bend with temperature changes, causing the panel to tilt toward the sun.



Thermal Expansion Module
· 1. Function: Utilizes materials that expand and contract with temperature changes to facilitate movement.
· 2. Components:
· Expansion Rods: Rods made from materials that expand when heated, causing mechanical movement to adjust the panel position.
· Hinges and Joints: Allow for flexible movement while maintaining structural integrity.

Sun Path Calculator Module

· 1. Function: Provides a basis for the mechanical system's design to ensure it accurately tracks the sun's path.
· 2. Components:
· Fixed Calibration Points: Markings on the structure to help in setting angles for different times of the year based on the sun's trajectory.
· Sundial or Astronomical Charts: Used to inform the user about sun position for initial setup and seasonal adjustments.







CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· A solar panel that tracks the sun was designed and tested. The necessary program was made that predefined the different activities required for the servomotor to track the sun. A single tracker system shows a considerable increase of power output.
·  While double trackers are checked it shows an increased performance, with increased complexity in design. Double trackers are generally appropriate in areas where there is an appropriate change of position of sun according to the land scape of different geological surface.
·  This undertaking was actualized with least assets. The hardware was kept simple, with a guaranteed improvement of efficiency of panels. A large scope is available for these types of solar tracking system in solar farms as overall efficiency is increased. 
· The initial cost for installing the tracker setup is slightly increased that can compensated by the increase of voltage from the solar panel A single tracker system can be utilized to control a group of solar panels with mere modification in design
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