Study of Parallel Hybrid Electric Power System
Ooooood

E-mail: 9314773@mail.dyu.edu.tw

ABSTRACT
This research has designed a new hybrid electric system, which is characterized by two mechanisms: internal combustion engine
energy distribution mechanism and dual energy integration mechanism. The internal combustion engine energy distribution
mechanism comprises first pulley set and second pulley set, whereby it' s possible to adjust its radius ratio and change the output
load to road surface, output speed and corresponding load to maintain an optimal operating state of engine in a given generator
rotational speed. In this way, engine energy can maintain the engine in an optimal state. For dual energy integration mechanism,
any power source can be individually actuated by electric motor and the power transmitted from internal combustion engine energy
distribution mechanism. Moreover, a one-way clutch can prevent the actuated power source from reversion, so any output power
source will not be affected by another inactive power. Also, two input power sources can be integrated into a bigger power source via
dual energy integration mechanism, thus resulting in twice the output energy and obtaining necessary tractive power. A dynamic
equation is therefore derived from this system to obtain the flow direction of power source. Furthermore, dynamic equations of
various system components can be established by modularized software Matlab/simulink, and fuzzy logic is used to control and
develop this system’ s dual energy integration mechanism as a control strategy. It can viibe learnt from system simulation that, after
the engine energy is distributed by the controller of dual energy integration mechanism, subjected to deceleration ratio of first pulley
set of internal combustion engine distribution mechanism and added to generator torque transmitted from second pulley set, the
engine can maintain an optimum state under various operating conditions.

Keywords : internal combustion engine energy distribution mechanism, Dual energy integration mechanism, optimum state, hybrid
electric system

Table of Contents
I RS T vOooo
L e VIO O e VIO O e ixd0Od
L e D] USRS XVIEOOODO i xviiO OO
O e LTLLO0 ke 112100000 e 4112
OO000D0 e 511300000 e 5120000 e 7
1.2.1HONDA IMA........coo et 9122TOYOTATHS ..o, 12123 TOYOTA THS-C
...................................... 15130000 i 180 00 OO0 0000 . 19210
O00000000000 . 19211 000000000000000 .. 20212000000
OO0 e, 202130000000 e 212200000000000000
[ 2000 00000000000 . 263 1000000000000000
[ RN 2632000000 e 35321000000 e, 373220000
[ I SO A T T T I 40324000000 i, 413.25
O0000000D0 e, 41326 00000000000 i, 423270000000000
O e 513280 0000 ciiiiiereereereeeeeseeneeeeens 51329000000 iiieieeeeeere e e 5000 0O
I 5410000000000 e, 5542000000000
O e 2000 0000000 e S 00 A 815.20
I RSP 835.21125C.C.O O DO v 83522000000
O e 845230 00000000 iiiiiirereereceerereens 8552400000000 ciiiiierrereeeeeereens 87
ST I I I <2 I S 985100000
O e 100 0 OO0 e 101 00AO00000 e, 106 A.1
O000000 e 106 A2 0 O OO i no70o0BOOO
O e 111B1O0 000 e 111B2O 0000 e, 114B.3



REFERENCES

[1] www.idic.gov.tw/content/ch/list7-06.html [2] O 0 O 00 0000000000000 O00DOOOO0ODO0O0O 2360 O 20020

O pp.126-1320 0

31000 0000000000000 0O0O0O19810 0 pp.111-1250 O
[40000000000000000000 002450 0200300 pp.75-780 O

10000000000 000000000O002240 02001 OO pp.86-1040 O

[6] S. D. Farrall, R. P. Jones, Energy management in an automotive electric/heat engine hybrid powertrain using fuzzy making, IEEE Proceedings
of the 1993 International Symposium on Intelligent Control, Chicago, lllinois, Aug., 1993, pp.463-468.01

[7]1 B. K. Powell, K. E. Bailey, and S. R. Cikanek, Dynamic Modeling and Control of Hybrid Electric Vehicle Powertrain System, IEEE Control
System, Oct., 1998, pp.17-33.00

[8] R. B. Sepe, J. M. Miller, and A. R. Gale, Intelligent Efficiency Mapping of a Hybrid Electric Vehicle Starter/Alternator Using Fuzzy Logic,
Digital Avionics Systems Conference, Vol. 2, Oct., 1999, pp.8.B.2-1-8.B.2-8.00

[9] A. Brahma, B. Glenn, Y. Guezennec, T. Miller, G. Rizzoni, and G. Washington, Modeling, Performance Analysis and Control Design of a
Hybrid Sport-Utility Vehicle, Proceedings of the 1999 IEEE International Conference on Control Applications Kohala Coast-1sland of Hawai’ i,
Hawai’ i, USA, August 22-27, 1999, pp.448-453.00

[10] K. B. Wipke, M. R. Cuddy, and S. D. Burch, ADVISOR 2.1: A User-Friendly Advanced Powertrain Simulation Using a Combined
Backward/Forward Approach, IEEE Transactions On Vehicular Technology, VVol.48, No.6, Nov., 1999, pp.1751-1761.00

[11] T. Markel, K. Wipke, Modeling Grid -Connected Hybrid Electric Vehicles Using ADVISOR, IEEE Applications and Advances, The
Sixteenth Annual Battery Conference on, Jan., 2001, pp.23-29.0

[12] B. M. Baumann, G. Washington, B. C. Glenn, and G. Rizzoni, Mechatronic Design and Control of Hybrid Electric Vehicles, IEEE/ASME
Transactions on Mechatronics, Vol.5, No.1, March, 2000, pp.58-72.00

[13] P. Bowles, H. Peng, and X. Zhang, Energy Management in Parallel Electric Vehicle With a Continuously Variable Transmission, American
Control Conference, 2000, pp.55-59.0

[14] M. Salman, N. J. Schouten, and N. A. Kheir, Control strategies for parallel Hybrid Vehicles, Proceedings of the American Control
Conference Chicago, lllinois, June, 2000, pp.524-528.00

[15] N. J. Schouten, M. A. Salman, and N. A. Kheir, Fuzzy Logic Control for Parallel Hybrid Vehicles, IEEE Transactions on Control Systems
Technology, Vol.10, No.3, May, 2002,pp.460-468.00

[16] S. Onoda, S.M. Lukic, A. NAsiri, and A. Emadi, A PSIM-based modeling tool for conventional, electric, and hybrid electric vehicles studies,
Vehicular Technology Conference, 2002. Proceedings. VTC 2002-Fall. 2002 IEEE 56th , VVol.3, Sep., 2002, pp.1676 -1680.0

[17] S. Delprat, T.M. Guerra, and J. Rimaux, Control strategies for hybrid vehicles : optimal control, Vehicular Technology Conference, 2002.
Proceedings. VTC 2002-Fall. 2002 IEEE 56th , VVol.3, Sep., 2002, pp.1681-1685.00

[18] K. T. Chau, Y. S. Wong, Overview of power management in hybrid electric vehicles, Energy Conversion and Management Vol.43, Issue.15,
October, 2002, pp.1953-1968.00

[19] H. Xiaoling, J.W. Hodgson, Modeling and simulation for hybrid electric vehicles. 1. Modeling, Intelligent Transportation Systems, IEEE
Transactions on , Vol.3, Issue.4 , Dec., 2002, pp.235-243.0

[20] H. Xiaoling, J.W. Hodgson, Modeling and simulation for hybrid electric vehicles. 11. Modeling, Intelligent Transportation Systems, IEEE
Transactions on , Vol.3, Issue.4 , Dec., 2002, pp.244-251.00

[21] K.E. Bailey, S.R. Cikanek, and N. Sureshbabu, Parallel hybrid electric vehicle torque distribution method, American Control Conference,
2002. Proceedings of the 2002 , VVol.5, May., 2002, pp.3708-3712.00

[22] J.R. Wagner, D.M. Dawson, and Liu Zeyu, Nonlinear air-to-fuel ratio and engine speed control for hybrid vehicles, Vehicular Technology,
IEEE Transactions on, Vol.52, Issue.1, Jan., 2003, pp. 184 -195.0J

[23] N. J. Schouten, M. A. Salman, and N. A. Kheir, Energy management strategies for parallel hybrid vehicles using fuzzy logic, Control
Engineering Practice, 11, 2003, pp.171-177.0

[24] H. Endo, M. Ito, and T. Ozeki, Development of Toyota’ s transaxle for mini-van hybrid vehicles, JSSAE Review, Vol. 24, 2003, pp.109- 116.0
[25]0 000000 000000000000 000ISBN957-21-3511-20 000000000000 DO2002000

[26] world.honda.com/news/1997/¢970919a.html [27] www.toyota.co.jp/en/tech/environment/ths2/power.html [28]
www.toyota.co.jp/jp/special/k_forum/tenji/pdf/005-a.pdf [291 0 00 00?0 OOODOODOOISBN0-07-113493-XO0 000 OO0 OO
019940 O pp.327-3540 O

[30)0 0000000000000 00D0O0000OD000DOD ODODO0U00DO000DoOD0U0DOO00UDOO0D00oDODDOOO oo
00000020020 0110 0 pp.1129-11360 O

[31]000 000D OFuzzy-0 OO OISBN957-21-3322-50 0 00000000 OONO?20020 00O

[32]CNSO O 0000000000000 0O0O0D0O0000DD ODD0O0OoDoOo19700 03000



[33] ADVISOR User Manual, NREL-DOE, 2000.00

[34]0 0000000000000 0000000000000 0000000000 2000000

[35] U. Kienecke, L. Nielsen, Automotive Control Systems, ISBN 0-7680-0505-1, SAE Bookstore, March, 2000, pp.127-158.00
[36] 0 0000000000000 0ODOO0O0O0O1990 0 pp.1-10600 O

[37]0 0000000000000 0DO0OD0O000O0O0O0000 0D00000DO219810 0O pp.271-2720



