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Diversification of Automotive Fuels and Power Trains 5
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Comparison of Energy Density
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(Calculated by Toyota)
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Characteristics of Alternative Fuels
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- Energy. policy, depends on the Country o region
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Hybrid technoelegy IS core technology

applicableterallfalternative pewentiainss
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Vision of Low -Carbon Transport
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HVs or PHVs with internal combustion engines: wide use;
EVs: shodistance compact commuters; FCHVs: todaligevehicles and buses.
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Comparison of total efficiency primary from NG

Toyota estimation
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Total'efficiency offHydrogen © ECVis the highest and
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System Cost Comparison Between EV and FCV s
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Product to be implemented

Socletal Need
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User points VS Societal requirement
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Product to be implemented
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User points VS Societal requirement
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User points VS Societal requirement

Societal Need Clean/Low CO2
 Battery | I | FuelCell |
| Plug-in Hybrid]
Wired
- Freedom

Customer Need

——

Today For Tomorrow



User points VS Societal requirement 14|
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Where are we Now?
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Strategies for Cost Reduction
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1. Elimination/Reduction

of components %
- Elimination of humidifier

- Reduction in the number of tanks

2. Use of mass-produced

components %ﬁ
- Utilization of low cost mass-produc
components for hybrid vehicles, etc. \/

3. Simplification of —
@ component structure
- Modification of FC stack structur:

high-pressure hydrogen tank, etc

4. Reduction of material

@ cost
- Reduction in the amount of Pt catalys

- Development of high-strength low-co
carbon fiber for tanks

5. Improvement of production methods

Today For Tomorrow

- Automated cell assembly
- High speed tank winding

E@ Ssystem costireduction to) /20
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Economy(2): Running Cost of Fuel

Fuel cost difference between FCV and HV considering fuel economy difference (in .
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Cust omer s o Convenl en
~ 1. Fuel Economy Improvement by 25%

Reduction in auxiliary loss

.................... Improvement in FC efficiency
‘ Increase in regenerative energ

2005 Model 2008 Model

2. Hydrogen storage capacity: Doubled

Hydrogen pressure 35MPaY 70MPa
Increase in tank volume

2005 Model 2008 Model

Improved FuellEconomy. & Increased Hydrogen Storage Capd

contbuted torextended i range oiEE\.
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FC Vehicle Cost Reduction .
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LL O 1/2 or less Further cost reduction
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Initial phase of market

Current status -
penetratlon

imi Growth phase of
Limited release phase rowth phase o

(2011) (2015) market penetration
Overcoming | &= Rcducing costs
technical challenges .
Design and Economies of
production scale

technologies

Current status:"FC system costreduction of 1/10 has been
achieved and the vehicle cost is 10 million yen or less.

In 2015: Aiming at another 1/2 FC system cost reduction
ivivilA




