Joougoboogouooon
goougon

E-mail: 9806454@mail.dyu.edu.tw

g o
gbooobgoobooboboobooboobooooboobooboobobboboobooboobobo
0000000000000 0OCO00D0OCOO00DOOO00DOO0O0ODOOOOD (Hybrid Electric VehicleD HEV)O
gbooobgoobobbobooboobooboboobooboobobobooboobg
gooobgoobooobobooboobooboobooboobooboobobboboobooboobobo
oooooboobooooobooOooooboOoooobobOoooOobDOoboboOobog@EsPhpUOOODOobOOOODO
gooooboooog
goooboobooboboobooboobooboboobooboobobboboobooboobobobo
gooobooboobobobooboooboobooboboobooboobobobobooboobooboboboo
goooboobobobobboboobooboobooboo

ooo0:0bo0b0ob0b0ob0o0oboobobobobooobo
(BN

INSIDE FRONT COVER

SIGNATURE PAGE

AUTHORIZATION COPYRIGHT STATEMENT ......ccoeovniiiiiieene iii
ENGLISH ABSTRACT .....ooiiiirecircenree e iv

CHINESE ABSTRACT ..ot Vv
ACKNOWLEDGMENT ..ottt vi

CONTENTS. ...t vii

LIST OF FIGURES............ccoiiiii, X

LIST OF TABLES........ccoiiiii e Xii
ABBREVIATIONS..........coiii, Xiii

Chapter |

INTRODUCTION

1.1 MOtIVaLioN......coveiieiecce e 1

1.2 Organization of this thesis............cccceereineennnn. 1

Chapter 11

FRAMEWORK OF THE DUAL POWER DRIVING SYSTEM
2.1 INtroducCtion.......ccccveeveneeeeeese e 3

2.1.1 Electric MOtor........cocvvvvvrerevieeereeiennns 4

2.1.2 GENEIALOr.....ccvevveeeesieene et 5

2.1.3 Internal combustion engine..........ccccccevvervevereane. 6

2.1.4 Magnetism powder type brake unit..............c..co...... 8

2.1.5 LiFEPO4 battery........cccccvvvevienenerieseeirennnn 9

2.1.6 Energy integration mechanism............cccecevvevennns 11

2.2 The control modes of dual power driving system................. 11
2.2.1 BLDC mMotor Mode........ccceevrevnerinereneninieeas 13

2.2.2 ICE ONly MOdE.......ccovieeireie e 14

2.2.3 Ice and generator mode............ccccovveiiiinennne 15

2.2.4 Dual power mode..........ccoceverenieneieieieeene, 16

2.2.5 Regenerative braking mode...........ccccoonienennnnn. 17

2.2.6 Battery charging mode..........ccccooevvrinienenncnnn. 18



Chapter Il
DYNAMIC EQUATIONS AND MODELS OF DUAL POWER DRIVING SYSTEM

3.1 Mathematical mode of brushless motor..............c......... 19
3.2 The energy integration mechanism model...................... 22
3.3 Coordinate transformation of BLDC motor..................... 25
Chapter IV

THE PRINCIPLE OF SPACE VECTOR PULSE-WIDTH-MODULATION DRIVER SYSTEM
4.1 Introduction.........cceevverivennenseee e 32

4.2 Existing PWM technique.........c.ccoevvvverercnenne, 33

4.3 Digital signal processor TI-TMS320LF2407................... 34
4.4 IGBT protection CirCUit..........ccccevvevvevveininarnnnn, 36

4.5 Optical coupling isolation and GATE driver.................. 37
4.6 BLDC motor 180° switch technique...........c.ccccocervnnnne. 39
4.7 SVPWM of hardware Structure...........cccoceovvveinivnennens 42

4.8 Theory of SVPWM technique.........ccoooeveiciiieninne, 43

4.9 Application of dead band technique.............ccccccovvenene 47
4.10 Speed controller..........cccooveieniieieneie e, 48

Chapter V

POWER SYSTEM DESIGN AND RESULT

5.1 INtroduction..........coevvivvenene e 50

5.2 Experiment result of Pl controller of BLDC motor............ 53
5.2.1 Low power control procedure............ccccooervruennn 53

5.2.2 High power control procedure...........cc.cceovrvrnnne. 55
Chapter VI

CONCLUSIONS.......ooiiriiriinieeee e 57
REFERENCE.........ccooiiiieee e 58

gogno

[1ia-Hao Jhuang, “ Development of Electrical Control System and Performance Analysis for a New Parallel Hybrid Electric Heavy Motorcycle
", Department of Mechanical and Automation Engineering College of Engineering Dayeh university, 2007.0

[2]Hybrid Synergy Drive, “* TOYOTA HYBRID SYSTEM THSII” , Toyota Motor Corporation, 15 Jun. 2007.01

[3]Zki Yang Pan and Fang Lin Luo, “ S Novel Soft-Switching Inverter for Brushless DC Motor Variable Speed Drive System,” 1EEE Trans. on
Power Electronics, vol. 19, No.2, pp. 280-288, 2004.00

[4]J. R. Jhan, “ An Experimental Study of a DC Brushless Motor Driving System” Department of Mechanical and Electrical Engineering
College of Engineering Da-Yeh University, 2003.00

[5]Hong-xing Wu, Shu-kang Cheng, and Shu-mei Cui, “ A Controller of Brushless DC Motor for Electric VVehicle,” IEEE TRANSACTIONS
ON MAGNETICS, vol. 41, No. 1, pp. JANUARY 2005.0

[6]Yimin Gao and Mehrdad Ehsani, “ A Torque Speed Coupling Hybrid Drivetrain Architecture, Control, and Simulation” , IEEE Fellow, vol.
21, no. 3, May. 2006.0

[71J. M. Jhan, “ Novel Brushless Motor Driver and the Application of Electric Motorcycles” Department of Mechanical and Automation
Engineering College of Engineering Da-Yeh University, 2006.0]

[8] Texas Instruments “ TMS320LF2407A-EP DSP CONTROLLERS” Texas Instruments Inc., 2002.00

[9]Texas Instruments “ TMS320LF2407, TMS320LF2406, TMS320LF2402 DSP CONTROLLERS” Texas Instruments Inc., 1999.00
[10]Harada. K and Sakamoto. H, “* SWITCHED SNUBBER FOR HIGH FREQUENCY SWITCHING,” IEEE Trans. on Industrial
Electronics, pp. 181-188, 1990.01

[11]“ About Optical Isolation” Patton Electronic Co. 28 Oct. 1994. http://www.patton.com/technotes[12] Te-Sheng Su, “ Development of
High Power 20kW Brushless DC Motor Driver and Application of Novel Parallel Hybrid Electric Vehicle” , Department of Mechanical and
Automation Engineering College of Engineering Dayeh university, 2008.00

[13]Hyung-Min Ryu, Jang-Hwan Kim and Seung-Ki Sul, “ Analysis of multiphase space vector pulse-width modulation based on multiple d-q
spaces concept,” |IEEE Trans. on Power Electronics, vol. 20, No. 6, pp. 1364-1371, 2005.01

[14]Texas Instruments, “ Space-Vector PWM With TMS320C24x/F24x Using Hardware and Software Determined Switching Patterns” Inc.,
1999.00



[15]P.F. Seixus, M.A. Severo Mendes, P. Donoso-garcia, and A.M.M. Lima, “ A space vector PWM method for three-level voltage source
inverter, 2000.0

[16]J. M. Jhan, “ Novel Brushless Motor Driver and the Application of Electric Motorcycles” Department of Mechanical and Automation
Engineering College of Engineering Da-Yeh University, 2006.



