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Improving the Energy-Conversion Efficiency of a PV-TE System with an Intelligent Power-Track Switching Technique and Efficient Thermal-Management Scheme





ABSTRACT
A photovoltaic-thermoelectric (PV-TE) hybrid system can be used for efficient thermal energy utilization from the generated waste heat in PV device. In this paper, an efficient PV-TE hybrid System with intelligent power-track switching technique and thermal management based on energy conversion is proposed. To make the output power of PV-TE system stable and normalized, an incorporated stable-voltage circuit is designed based on energy conversion. In addition, a control-and-monitoring strategy is launched in the system to realize the normal collecting for the output power of PV-TE system. Finally, a battery protection circuit is performed to ensure that the energy converted by the entire system is effectively stored. The experimental results show that more electrical energy about 84034J was obtained with our energy harvesting system than that of a single photovoltaic cell. Besides, the thermal gradient of photovoltaic cells is indirectly reduced the operation of the whole system is automatically monitored due to the proposed intelligent power-track switching technique.



                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· These systems have gained recognition in recent times, and noticeable scientific works have aimed at making PV-TEG systems more dependable and feasible. 
· Both experimental and analytical studies on the hybrid system's performance improvement have been technically reviewed in this paper. 
· In general, the cold side of the TEG is cooled using various techniques to maintain a large temperature difference in the TEG.
· By increasing the hot junction temperature, the TEG temperature difference can also be increased. However, only a few PVTEG system configurations use this technique to maintain the temperature gradient. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The electric power generation around the world is changing towards the environmentally friendly because the use of conventional source-based power generation causes more environmental issues, such as the emission of greenhouse gases, global warming, and air pollution. 
· Therefore, the use of renewable energy sources becomes essential to minimize the damages to the environmental and to protect human health.
· The waste heat due to solar irradiation will increase the PV cell temperature above the ambient level, which causes the power conversion efficiency of the PV cells to reduce at a considerable level. 
2.2. PROPOSED SYSTEM 
· The proposed method's maximum electrical efficiency was 17.448% at 2 KΩ electrical load resistance, 229.698 W/m2 irradiances, 3.083 mm TE module height value, and 303 to 353 K ambient temperature values for optimum operating parameters. 
· The MPPT controller was attached to the system to maximise the energy output from TEG and PV systems separately. 
· For the PV, the MPPT was employed based on power versus voltage characteristics (Javed et al., 2018). While power versus current characteristics for the TEG. 
· For TE, the MPPT was used based on power versus current TEG characteristics (Amaral et al., 2014). Luo et al. (2020) presented the proposed system’s layout.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In this paper, the design and performance investigation of the hybrid photovoltaic– thermoelectric generator (PV–TEG) system with an enhanced fractional order fuzzy logic controller (FOFLC)-based maximum power point tracking (MPPT) technique is presented.
· The performance of the proposed MPPT technique is studied for the PV–TEG hybrid energy module under various thermal and electrical operating conditions using a MATLAB software-based simulation.
· The energy conversion efficiency of TEGs is usually around 5–10% ; the efficiency level can be improved by enhancing the electrical and/or thermal performance of the TEs.
· The assessment conducted in based on the commercial data proved that the PV–TEG module will improve the system performance compared to the individual PV array. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	The theoretical performance evaluation of hybrid PV-TEG system
	Babu, C.; Ponnambalam, P. 
	The photovoltaic (PV) module subjected to solar irradiation utilizes photon energy but also absorbs the heat energy. 

	Feasibility of a photovoltaic thermoelectric generator: Performance analysis and simulation results
	Attivissimo, F.; Di Nisio, A.; Lanzolla, A.M.L.; Paul, M. 
	This paper describes a theoretical approach to evaluate the performance of a hybrid solar system made with photovoltaic cells and thermoelectric (TE) modules.

	Global advancement of cooling technologies for PV systems: A review
	. Hasanuzzaman, M.; Malek, A.B.M.A.; Islam, M.M.; Pandey, A.K.; Rahim, N.A. 
	 Most of the research goals were twofold, that is to enhance the efficiency of the solar PV systems and to ensure a longer life at the same time

	Characteristics analysis and parametric study of a thermoelectric generator by considering variable material properties and heat losses
	Meng, J.H.; Zhang, X.X.; Wang, X.D. 
	The output power and conversion efficiency of the thermoelectric generator (TEG) are closely related to not only the materials properties but also the geometric structure. 



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

CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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                                                      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:
   A novel FOFLC-based MPP tracking technique for the hybrid PV–TEG renewable energy system was proposed. The variable INC method of MPPT control was employed using the FOFLC for fast and accurate tracking and minimizing the power losses. The model of the PV and TEG was developed using the theoretical background; the seriesconnected PV and TEG energy module was used for investigating the proposed MPPT control scheme. The results of the investigation confirmed that the hybrid energy system with the proposed FOFLC-based MPP tracking technique can harvest the maximum power output under varying environmental conditions. Moreover, the MPP tracking ability of the proposed MPPT control technique was compared with the conventional P&O and FLC-based P&O tracking techniques; the comparison results proved that the proposed control technique has better performance in terms of speed and accuracy. 
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