
 

    UNIVERSITI MALAYSIA PAHANG 

 

      BORANG PENGESAHAN STATUS TESIS
 

 

     JUDUL:        

 

SESI PENGAJIAN:________________ 
 

Saya      ________________________________________________________________ 

(HURUF BESAR) 

 

 mengaku membenarkan tesis (Sarjana Muda/Sarjana /Doktor Falsafah)* ini disimpan di  

              Perpustakaan dengan syarat-syarat kegunaan seperti berikut: 

 

1. Tesis adalah hakmilik Universiti Malaysia Pahang (UMP).  

2. Perpustakaan dibenarkan membuat salinan untuk tujuan pengajian sahaja. 

3. Perpustakaan dibenarkan membuat salinan tesis ini sebagai bahan pertukaran antara institusi      

                      pengajian tinggi. 

4. **Sila tandakan (   ) 
 

     (Mengandungi maklumat yang berdarjah keselamatan 

   SULIT  atau kepentingan Malaysia seperti yang termaktub  

     di dalam AKTA RAHSIA RASMI 1972) 

     

    TERHAD (Mengandungi maklumat TERHAD yang telah ditentukan 
     oleh organisasi/badan di mana penyelidikan dijalankan) 

  

    

   TIDAK TERHAD                            
                                        

 

              Disahkan oleh:             
                                                                                                          

 
 ___________________________    ___________________________ 

                      (TANDATANGAN PENULIS)             (TANDATANGAN PENYELIA)                                                

 

Alamat Tetap: 

 

NO 71, LRG 5,            NOOR LINA BINTI RAMLI 
TAMAN SRI MAHKOTA JAYA,             ( Nama Penyelia ) 

25990 KUANTAN, PAHANG 
        

 

Tarikh: 30 NOVEMBER 2010   Tarikh: 30 NOVEMBER 2010 
  

CATATAN: * Potong yang tidak berkenaan. 

  ** Jika tesis ini SULIT atau TERHAD, sila lampirkan surat daripada pihak 

   berkuasa/organisasi berkenaan dengan menyatakan sekali tempoh tesis ini perlu 

   dikelaskan sebagai atau TERHAD.                                                                                           

        Tesis dimaksudkan sebagai tesis bagi Ijazah doktor Falsafah dan Sarjana secara 

Penyelidikan, atau disertasi bagi pengajian secara kerja kursus dan 

penyelidikan, atau Laporan Projek Sarjana Muda (PSM). 

    2010/2011 

         FARADILLA BINTI MOD YATIM ( 840830-05-5070 ) 

SOLAR VENTILATION FAN 



 vii 

TABLE OF CONTENTS 

 

 

 

 

CHAPTER CONTENTS 

    
       

    

PAGE 

        

        

 
TITLE 

     

i 

 
DECLARATION 

    

ii 

 

DEDICATION 

    

iii 

 
ACKNOWLEDGMENT 

   

iv 

 
ABSTRACT 

     

v 

 
ABSTRAK 

     

vi 

 

TABLE OF CONTENTS 

   

vii 

 
LIST OF TABLES 

    

ix 

 
LIST OF FIGURES  

    

x 

 
LIST OF SYMBOLS 

    

xii 

 

LIST OF ABBREVIATION 

   

xiii 

 
LIST OF APPENDICES 

   

xiv 

        

        1 INTRODUCTION 

    

1 

 
      

 

 
1.1 Background 

   

1 

 
1.2 Objective 

    

3 

 
1.3 Scope 

    

3 

 
1.4 Problem Statement  

   

4 

 
      

 
2 LITERATURE REVIEW 

   

5 

 
      

 
3 METHODOLOGY 

    

10 

 
      

 

 
3.1 Overview of System Design 

  

10 

 
3.2 Project Flow Chart 

   

11 

 
3.3 Project Block Diagram 

  

12 

 
3.4 Photovoltaic (PV) 

   

13 

 
3.5 Voltage regulator 

   

16 

 
3.6 Temperature Sensor (NTC Thermostat)  

 

19 



 viii 

 
3.7 Voltage Comparator Circuit Design 

 

22 

 
3.8  Automatic Fan Controller 

  

25 

 
3.9  Radiator Fan 

   

26 

 
      

 
4 RESULTS AND DISCUSSIONS 

   

28 

  
     

 

 
4.1 Overview of the Result 

  

28 

 
4.2 Circuit Design 

   

28 

 
4.3 Hardware Testing 

   

29 

 

 

4.3.1 

Photovoltaic Characteristic 

Testing 
30 

 
 

4.3.2 Voltage Regulator Testing 

 

35 

 

 

4.3.3 

Voltage Comparison 

Testing 

 

38 

 
 

4.3.4 Overall Hardware Testing 

 

40 

 
4.4 Project Costing 

   

43 

 
4.5 Problem and Difficulties 

  

43 

 
 

4.5.1 Technical Problem 

  

44 

 
 

4.5.2 Technical Knowledge 

 

45 

        5 CONCLUSION ADN RECOMMENDATIONS 

 

46 

        

 

5.1 Conclusion of the Project 

  

46 

 

5.2 Future Recommendations 

  

47 

        
 

REFERENCES 

    

48 

        

 
APPENDICES       

    

50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ix 

LIST OF TABLES 

 

 

 

 

TABLE NO. TITLE PAGE 

       

       3.1 Temperature and Nature Resistance Value of NTC 20 

      
 

4.1 PV Current and Voltage Collections with Fan Load      32 

      
 

4.2 

PV Current and Voltage Collections without Fan 

Load 
33 

      
 

4.3 Vin, Vref and Vout Values Comparison 

 

39 

      
 

4.4 Project’s Final Costing 

   

44 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



 x 

LIST OF FIGURES 

 

 

 

 

FIGURES 

NO. 
TITLE PAGE 

 
     

 

 
     

 
1.1 Attic Fan Concept 

   

2 

 
     

 
1.2 Side Perspective View of “Solar Powered Exhaust Fan" 6 

 
Invention [2] 

    
 

 
     

 
2.2 Block Diagram of Fan Motor Controlled by PWM [6] 8 

 
     

 
3.1 Flowchart for the Whole Project 

  

11 

 
     

 
3.2 Block Diagram of the Whole Circuit 

  

13 

 
     

 
3.3 Photovoltaic Direct-Coupled System 

  

16 

 
     

 
3.4 Voltage Regulator LM7809 

  

17 

 
     

 
3.5 Voltage regulator test circuit 

  

18 

 
     

 
3.6   C 1 k at 2   C 

   

19 

 
     

 
3.7 Voltage-divider Design Circuit 

  

21 

 
     

 
3.8(a) Inverting Voltage Comparator Circuit 

  

23 

 
     

 
3.8(b) The Inverting Waveform 

   

23 

 
     

 
3.8(c) Non-inverting Voltage Comparator Circuit 

 

24 

 
     

 
3.8(d) The Non-inverting Waveform 

  

24 

 
     

 
3.9 Automatic Fan Controller Circuit. 

  

25 

 
     

 



 xi 

3.10 Radiator Fan. 

    

26 

 
    

 
4.1 Whole Circuit Drawing 

   

29 

 
     

 
4.2 PV Position during Testing 

   

30 

 
     

 
4.3 PV and the Sun Position 

   

31 

 
     

 
4.4 Current and Voltage VS Time with Load Curve 

 

32 

 
     

 
4.5 Current and Voltage VS Time Curve 

  

34 

 
     

 
4.6 Voltage Regulator Circuit Design 

  

35 

 
     

 
4.7 Voltage Regulator Simulation Result 

  

35 

 
     

 
4.8 Voltage Regulator Circuit Testing 

  

36 

 
     

 
4.9 Voltage Input from PV 

   

36 

 
     

 
4.10 Voltage Output after Regulated 

  

37 

 
     

 
4.11 Input and Output of Voltage Comparison 

 

38 

 
     

 
4.12 Project Whole Circuit 

   

41 

 
     

 
4.13 Simulation Waveform for the Whole Circuit 

 

42 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 xii 

LIST OF SYMBOLS 
 

 

 

 

F - Fahrenheit 

  

     C - Celsius 

  

     Isc - Short-circuit current 

  

     Voc - Open-circuit voltage  

  

     Ta - Ambient temperature 

  

     Tc - Solar cell temperature 

  

     Pmax - Maximum power point 

  

     FF - Fill factor 

  

     NOCT - Normal Operating Cell Temperature 

     V  - Voltage 

  

     Vpp  - Peak-to-Peak   Voltage 

  

     kHz - Kilo-Hertz 

  

     kΩ - Kilo-ohms 

   

 

 

 

 

 

 

 

 

 

 



 xiii 

LIST OF ABBREVIATION 
 

 

 

 

AC - Alternating Current 

 
 

   DC - Direct Current 

 
 

   VDC - Direct Current Voltage 

 
 

   PWM - Pulse Width Modulation  

 
 

   IC - Integrated Circuit 

 
 

   EMF - Electromagnetic Field 

 
 

   PIC - Programmable Interface Controller 

 
   RM - Ringgit Malaysia 

 
 

   PV - Photovoltaic 

 
 

   PTC - Positive Temperature Coefficient 

 
   NTC - Negative Temperature Coefficient 

 
   VS - Versus 

 

 

 

 

 

 

 

 

 

 

 



 xiv 

LIST OF APPENDICES 

 

 

 

 

APPENDIX TITLE       PAGE 

 
   

 

 
   

 
A Positive Voltage Regulator LM7809 Datasheet 

 

49 

 
   

 
B ST LM393 Comparator Datasheet 

  

50 

 
   

 
C Epitaxial Planar PNP Transistor KTC9012 Datasheet    53 

 
   

 
D Thermistor Datasheet 

  

54 

 
   

 
E Voltage Regulator Circuit Design 

  

55 

 
   

 
F Voltage Regulator Simulation Data   

  

56 

 
   

 
G Whole Circuit Design   

  

57 

 
   

 
H Whole Circuit Simulation Data 

  

59 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


