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Gasoline Prices Are Driving Commerci
HEV Development
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Power Electronics in Hybrid Vehicle
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Energy Flow Diagram for
Series PHEV
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Systems Architectures dflEVS
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Types of EVs

Internal Combustion Engine ICEV
Belt Driven Integrated Starter Generator (ISG): - .
3-5kW With Idle Stop and Regenerative Braking Micro HEV Gas 1
Integrated Starter Generator: -12kW With Idle Stop, Mild HEV Engme Fuel
Regenerative Braking & Downsized ICE

30-50 kW, 208500 Volts With Electric Launch, Idie Stop, ~ Full HEV
Regenerative Braking & Downsized ICE

Battery Powered Electric Vehicles Motor ¢

75-100 kW Fuel Cell Electric Vehicles

Propulsion Energy
device source
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Toyota Hybrid Roadmap
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Characteristics of EVs, HEVs, PHEV:

and FCEVs

managemem

Types of EVs Battery EVs Hybrid EVs Fuel Cell EVs
Propulsion e  Electric motor drives e  Electric motor drives Electric motor drives
¢ Intemal combustion engines
Energy system Battery e  Battery Fuel cells
Ultracapacitor ¢ Ultracapacitor Need battery / ultracapacitor
e |ICE generating unit to enhance power density for
starting.
Energy source & o  Electric grid charging *  Gasoline stations Hydrogen
infrastructure facilitics e  Electric grid charging Hydrogen production and
facilities (for Plug In transportation infrastructure
Hybrid)
Characteristics e Zero emission Very low emission Zero emission or ultra low
e  High energy efficiency Higher fuel economy as emission
e Independence on crude oils compared with ICE vehicles High energy efficiency
*  Relatively short range * Long driving range Independence on crude oil
e  High initial cost *  Dependence on crude oil (if not using gasoline to
e  Commercially available (for non Plug In Hybrid) produce hydrogen)
e  Higher cost as compared Satisfied driving range
with ICE vehicles High cost
e  The increase in fuel Under development
economy and reduce in
emission depending on the
power level of motor and
battery as well as driving
cycle.
Commercially available
Major issues e  Battery and battery Multiple energy sources Fuel cell cost, cycle life and
management control, optimization and reliability
Charging facilities management. Hydrogen infrastructure
Cost e  Battery sizing and

C.C. CharThe State of the Art of Electric Hybrid, and Fuel Cell Vehi€lesceedings of the IEEBpril, 2007.
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Series Hybrid System
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Parallel HEV Driv&rain
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Series/Parallel HEV Hybrid
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Planetary Gear Set
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FCEV & PHEV Volt Concepts
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