
i 
 

A PROJECT REPORT ON THE EFFECT OF TEMPERATURE 

ON SOLAR PANEL PERFORMANCE 

BY 

NAMES       MATRIC NO 

SAMUEL EMMANUEL BIDEMI   ODL/ND/23/SLT/0639 

IFEOLUWA RACHEAL JENYO   ODL/ND/23/SLT/0505 

AYENIBERU MOSUMOLA ESTHER  ODL/ND/23/SLT/0055 

KOMOLAFE WISDOM TOLUWALASE ND/23/SLT/PT/0621 

YAHAYA NASIRUDEEN GALADIMA  ND/23/SLT/FT/0062 

SULAIMON AMUDALAT ADUNNI  ND/23/SLT/PT/0896 

ABDULRASHEED FATIMOH   ODL/ND/23SLT/0212 

HAMSAT MARYAM OLUWABUKOLA  ND/23/SLT/PT/0757 

ADETUWO VICTORIA DAMILOLA  ND/23/SLT/PT/0677 

 

A PROJECT REPORT SUBMITTED TO PHYSICS UNIT, 

DEPARTMENT OF SCIENCE LABOURATORY TECHNOLOGY, 

INSTITUTE OF APPLIED SCIENCE (IAS) 

 

IN PARTIAL FULFILMENT OF THE REQUIREMENT FOR THE 

AWARD OF NATIONAL DIPLOMA (ND) 

IN SCIENCE LABORATORY TECHNOLOGY, SLT 

JUNE,2025 



ii 
 

ABSTRACT 

This study investigates the influence of temperature on the performance of solar panels. 

as solar panels convert sunlight into electrical energy, their efficiency is influenced by various 

environmental factors, including temperature. The project aims to examine the relationship 

between temperature and solar performance focusing on key parameters such as voltage, 

current and power output. 

Experimental data is collected and analyzed to determine the extent to which 

temperature affects solar efficiency. the findings of this study provide valuable insights into 

optimizing solar panel design and operation for improved performance in diverse 

environmental conditions. 

  



iii 
 

ACKNOWLEDGEMENTS 

We are highly grateful to almighty god that has guided us throughout the course of this 

project 

Our special thanks are extended to Mr. Garba Muyideen who has worked tirelessly to 

see the success of this work for his advice and effective supervision, we also wish to appreciate 

the kindness and support of the head of SLT Department, Dr. Usman A. and all the entire staffs 

We are also grateful to the rector, and the polytechnic management as well as the 

director, institute of applied sciences, for providing an enabling environment  required for 

conducting worthwhile academic work in the form of lectures, projects, researches and extra-

curricular activities.  



iv 
 

CERTIFICATION 

This is to certify that the work was carried out and reported by  in the department of science 

labouratory technology (SLT) Institute of Applied Sciences (IAS) and has been read and 

approved as meeting the requirement for the award of National Diploma (ND) 

 

I. _________________      ____________________ 

Mr. Garba Muyideen       Date 

(Project Supervisor)  

 

II. _________________      ____________________ 

Mr. Ibrahim A. W       Date 

(SLT PT Coordinator) 

 

III. _________________      ____________________ 

External Examiner       Date 

  

 

  



v 
 

DEDICATION  

We dedicate this project work to Almighty God  



vi 
 

DECLARATION 

It is hereby declared that: 

 This project has been prepared by us and that it is a record of our own research effort 

carried out under the supervision of Mr. Garba Muhyideen. 

 To the best of our knowledge, it has neither been carried out nor presented in any 

other institution of higher learning for certification 

 All quotation and or citations and sources of information have been acknowledged by 

means of references. 

  



vii 
 

Table of Contents 
CHAPTER 1 ............................................................................................. Error! Bookmark not defined. 

1.0 Introduction ............................................................................... Error! Bookmark not defined. 

1.1 Background on Solar Energy and Photovoltaics ......................... Error! Bookmark not defined. 

1.1.1 Brief Overview of Solar Energy Conversion ........................... Error! Bookmark not defined. 

1.1.2 Introduction to the Photovoltaic Effect .................................... Error! Bookmark not defined. 

1.1.3 Basic Structure of Solar Cells and Panels ................................ Error! Bookmark not defined. 

1.2 Temperature Dependence of Solar Panel Performance .................. Error! Bookmark not defined. 

1.2.1 Factors Affecting Solar Panel Efficiency ................................. Error! Bookmark not defined. 

1.2.2 Significance of Temperature Effects on Solar Cell Performance .......... Error! Bookmark not 

defined. 

1.3 Research Motivation and Scope ...................................................... Error! Bookmark not defined. 

1.3.1 Importance for Solar Energy Applications .............................. Error! Bookmark not defined. 

1.3.2 Objectives of this Project ......................................................... Error! Bookmark not defined. 

CHAPTER 2 ............................................................................................. Error! Bookmark not defined. 

2.0 Theoretical Background .................................................................. Error! Bookmark not defined. 

2.1 Semiconductor Physics and the Photovoltaic Effect ....................... Error! Bookmark not defined. 

2.1.1 Energy Bands, Doping, and p-n Junctions ............................... Error! Bookmark not defined. 

2.1.2 Photon Absorption and Electron-Hole Generation .................. Error! Bookmark not defined. 

2.1.3 Current-Voltage (I-V) Characteristics of Solar Cells ............... Error! Bookmark not defined. 

2.2 Temperature Dependence of Semiconductor Properties ................. Error! Bookmark not defined. 

2.2.1 Effects of Temperature on Carrier Concentration and Mobility ............ Error! Bookmark not 

defined. 

2.2.2 Impact of Temperature on Band Gap Energy .......................... Error! Bookmark not defined. 

2.2.3 Temperature Coefficient of Voltage and Current .................... Error! Bookmark not defined. 

2.3 Solar Panel Efficiency Metrics ....................................................... Error! Bookmark not defined. 

2.3.1 Definitions of Key Parameters ................................................. Error! Bookmark not defined. 

2.3.2 Calculation of Solar Panel Efficiency ...................................... Error! Bookmark not defined. 



viii 
 

CHAPTER 3 ............................................................................................. Error! Bookmark not defined. 

3.0 Materials And Methods ................................................................... Error! Bookmark not defined. 

3.1 Materials ......................................................................................... Error! Bookmark not defined. 

3.1.1 Solar Panel Specifications ........................................................ Error! Bookmark not defined. 

3.1.2 Temperature Control Equipment.............................................. Error! Bookmark not defined. 

3.1.3 Measuring Devices ................................................................... Error! Bookmark not defined. 

3.2 Experimental Procedure .................................................................. Error! Bookmark not defined. 

3.2.1 Experimental Setup for Variable Temperature Testing ........... Error! Bookmark not defined. 

3.2.2 Method for Solar Irradiance Measurement .............................. Error! Bookmark not defined. 

3.2.3 Data Acquisition Protocol at Different Temperatures ............. Error! Bookmark not defined. 

3.2.4 Measurement of the I-V Curve and Key Parameters ............... Error! Bookmark not defined. 

CHAPTER 4 ............................................................................................. Error! Bookmark not defined. 

4.0 Results And Analysis ...................................................................... Error! Bookmark not defined. 

4.1 Presentation of Experimental Data ................................................. Error! Bookmark not defined. 

4.1.1 Tabular and Graphical Representation of Measured Data ....... Error! Bookmark not defined. 

4.1.2 Analysis of the I-V Curve for Different Temperatures ............ Error! Bookmark not defined. 

4.2 Analysis of the Relationship Between Temperature and Efficiency............. Error! Bookmark not 

defined. 

4.2.1 Discussion of Observed Trends and Correlations .................... Error! Bookmark not defined. 

4.2.2 Calculation of Efficiency at Various Temperatures ................. Error! Bookmark not defined. 

4.2.3 Comparison of Experimental Results with Theoretical Expectations .... Error! Bookmark not 

defined. 

4.3 Analysis of Error and Uncertainties ................................................ Error! Bookmark not defined. 

4.3.1 Identifying and Quantifying Measurement Errors ................... Error! Bookmark not defined. 

4.3.2 Addressing Limitations of the Experimental Setup ................. Error! Bookmark not defined. 

CHAPTER 5 ............................................................................................. Error! Bookmark not defined. 

5.0 Conclusion ...................................................................................... Error! Bookmark not defined. 

5.1 Summary of Key Findings .............................................................. Error! Bookmark not defined. 



ix 
 

5.2 Practical Implications and Relevance of Results ............................ Error! Bookmark not defined. 

REFERENCES ......................................................................................... Error! Bookmark not defined. 

 


