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Gasoline Prices Are Driving Commercial 
HEV Development

Gerhard Metschies, Pain at the Pump, Foreign Policy, July/August, 2007, p.28.  



bŀǘƛƻƴǎΩ CǳŜƭ {ǘŀƴŘŀǊŘǎ !ǊŜ 5ǊƛǾƛƴƎ 
HEV Development 

IEEE Spectrum, September, 2006.



Power Electronics in Hybrid Vehicles
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Energy Flow Diagram for 
Series PHEV
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Systems Architectures of HEVs

C.C. Chan, The State of the Art of Electric Hybrid, and Fuel Cell Vehicles, Proceedings of the IEEE, April, 2007.



Types of EVs 

Internal Combustion Engine

Belt Driven Integrated Starter Generator (ISG): 
3-5kW With Idle Stop and Regenerative Braking

Integrated Starter Generator: 7-12kW With Idle Stop, 
Regenerative Braking & Downsized ICE

30-50 kW, 200-500 Volts With Electric Launch, Idle Stop, 
Regenerative Braking & Downsized ICE

Battery Powered Electric Vehicles

75-100 kW Fuel Cell Electric Vehicles

K. T. Chau and C.C. Chan, Emerging Energy-Efficient Technologies for Hybrid Electric Vehicles, Proceedings of the IEEE,April, 2007.



Toyota Hybrid Roadmap

C.C. Chan, The State of the Art of Electric Hybrid, and Fuel Cell Vehicles, Proceedings of the IEEE,April, 2007.



Characteristics of EVs, HEVs, PHEVs 
and FCEVs 

C.C. Chan, The State of the Art of Electric Hybrid, and Fuel Cell Vehicles, Proceedings of the IEEE, April, 2007.



Integrated Starter-Generator Based 42 
Volt System

Ali Emadi, Kauskik Rajashekara, Sheldon Wiliamson and Srdjan Lukic,Topological Overview of Hybrid Electric and Fuel Cell Vehicular 
Power System Architectures and Configurations, IEEE Transactions on Vehicular Technology, Vol. 54, No. 3, May 2005



Series Hybrid System

Ali Emadi, Kauskik Rajashekara, Sheldon Wiliamson and Srdjan Lukic,Topological Overview of Hybrid Electric and Fuel Cell Vehicular 
Power System Architectures and Configurations, IEEE Transactions on Vehicular Technology, Vol. 54, No. 3, May 2005



Parallel HEV DriveTrain

Ali Emadi, Kauskik Rajashekara, Sheldon Wiliamson and Srdjan Lukic,Topological Overview of Hybrid Electric and Fuel Cell Vehicular 
Power System Architectures and Configurations, IEEE Transactions on Vehicular Technology, Vol. 54, No. 3, May 2005



Series/Parallel HEV Hybrid

Ali Emadi, Kauskik Rajashekara, Sheldon Wiliamson and Srdjan Lukic,Topological Overview of Hybrid Electric and Fuel Cell Vehicular 
Power System Architectures and Configurations, IEEE Transactions on Vehicular Technology, Vol. 54, No. 3, May 2005



Planetary Gear Set

Mehrdad Ehsani, Yimin Gao, and John M. Miller, Hybrid Electric Vehicles: Architecture and Motor Drives, Proceedings of the IEEE, April, 2007.



FCEV & PHEV Volt Concepts
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