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Greater Responsibility: Design & Engineering 



Toyota Technical Center Major Responsibility 
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$1 Million Dollars An Hour 
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TOYOTA: the evolution of GREEN 



• 1995 Prototype Prius 
at Tokyo Auto Show 

• 2000 US Sales Begin 
• 5,600 units 

TOYOTA: the evolution of GREEN 
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• Total US sales 
1.25M 

• Global Sales 
3.8M 
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FCHV 
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Role of Fuel Cell Vehicles in a 
Sustainable Transportation System 

Justin Ward 
Toyota Motor Engineering 
& Manufacturing North America, Inc. 



Plug-in HV FCHV 

THSII EV Diesel HV 
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Right car       •       Right place       •       Right time 

EV: Electric vehicle     THS: Toyota Hybrid System     HV: Hybrid vehicle     FCHV: Fuel cell hybrid vehicle 

Ultimate eco-car 

Pathway to Sustainable Mobility 
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Hybrid technology is the 
core technology 

Role of Hybrid Technology in Advanced Powertrains 

Presenter
Presentation Notes
Toyota have been developing hybrid technology by positioning it as a "core" technology—a technology that has elements, such as electric motors and batteries, in common with next-generation vehicles.Developing attractive hybrid vehicles is a quick way to respond to future energy or powertrain diversification flexibly and quickly.
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Diversification of Automotive Fuels and Powertrains 

Presenter
Presentation Notes
Based on these core technologies, Toyota will develop next-generation vehicles utilizing alternative fuels such as gas fuel, electricity and hydrogen.What follows is an explanation of their development status and how the technologies are related to.



Energy 
pathway 

Well-to-Tank 
0%              50% 

Tank-to-Wheel 
0%              50% 

Well-to-Wheel  *1 
0%           20%            40% 

Fuel Cell 
Vehicle 

(FCHV-adv) 

Natural 
gas 
  ↓ 
Hydrogen 
*3 

Electric 
Vehicle 

Natural 
gas 
  ↓ 
Electricity 

Gasoline 
Hybrid 
(Prius) 

Crude oil 
  ↓ 
Gasoline 

Gasoline 
ICE 

Crude oil 
  ↓ 
Gasoline 

*1 Tank-to-Wheel efficiency: measured in the Japanese 10-15 test 
cycle 
*2 Efficiency difference between 35MPa and 70MPa: approx. 2% 
*3 Hydrogen at 70MPa 
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Comparison of Total Efficiency 
(in Japan using feedstocks available in Japan) 
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Cruising range 
EV has the advantage for short-to-mid range applications 
FCV has the advantage for mid-to-long range applications 

System Cost Comparison Between EV and FCV 

EV is 
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FCV is 
advantageous 

FCV 

EV 

Presenter
Presentation Notes
Operating costs are one piece of the puzzle but the vehicle cost plays an important role too.This slide shows a comparison of system costs versus real-world cruising range for EVs and FCVs.  The intersection of the cost curve is at approximately 100 miles.From this graph it is easy to see the cost advantage for EVs in short range applications and the cost advantage for FCVs in long range applications.Although people sometimes try to characterize some kind of battle between EVs and FCVs, Toyota believes the market will have a combination of both technologies.



Coming to 
Market 2015 

On the Path to FCV Commercialization 

3 – 5 min refuel 
~300 mi 



20 by 2015 
40 by 2016 

AB 118 (2007) and AB 8 (2013) 
funds allocated to build stations 
 100 stations by 2020 

Key for Success: Hydrogen Infrastructure 

Support from State and Federal Government has been and will 
continue to be one of the key enablers for Fuel Cell Vehicles. 
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