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Challenges for the Automotive I ndustry

Realize Sustainable Development
~l—

Environment Global Warming/Air Pollutio
Energy Diversified Energy Sources
Safety Traffic Accidents, Security

Traffic Traffic Congestion, ITS



Challenge for Future Environmental Vehicles

Current Gasoline
(EURO4 0.08g/km )
N

1.0

v =

Gasoline Trend Conventional Diesel
Future Clean  Current Clean (EURO3 0.50g/km)

Diesel (EURO 5) Diesel (EU 5) ;‘E&*
._??;: ".

\ Toyota D-CAT

Diesel Trend

Forecast of Global Automobile

S N\
LEv00125) & 1600 Holdings
“‘.EFuture Technology g ]388 1.2 Billion Venicles J20')O‘\.§‘
“"--."'--...--.--.--.--.--.--.--.--.--.--.--.-..---“ o 1[)00 "““’ .
Future Target < 800
(.20X0) £ 600
2 400
: £ 200 - ;
| R i : O Ty
Hydrogen Society? O \(

e ————

NOx Emission



Toyota' s Environmental | nitiatives

Diesel
Toyota D-CAT(with low sulfur fuel)

Gasoline
Direct Injection/VVTi

Cost; needs societal support 1998 Prius

FCHV

Cost; hard to achieve target cost

2002 Tovota FCH\



The Ultimate Eco Car
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Toyota Hybrid Vehicle World Sales [
‘ Cumulative volume of Toyota hybrid vehicle salj/
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Hybrid Functional Categories

o ADplication of Hybrid Tec, < Hybrid -
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NEW Frius with new Generaton Ryorid system

HYBRID [
SYNERGY |

Fuel economy

Synergy

Existing hybrid vehicle Drive
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Outlineof THSII Technology
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Power Control Unit

Circuit Break Sensor

DC/DC conwerter and A/C inverter
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CO, Data of Latest Models

140g/km 2008/9

90/Km-2000Prius
1 104g/km New Prius
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New PRIUS Fuel Economy

35.5km/I
Japanese ‘01 PRIUS 29.0km/|
10-15
L4 1.5L 4AT Corolla 16.6km/I
(in house) Japan
4 season FE
Cold start/AC on
(in house) Japan
Traffic jam mode
55m 23.3km/I
US Comb. Pg ( )
Label adjusted 48mpg (20.3km/l)
L4 2.4L 4AT Camry 26mpg (11.0km/l)
4.3L/100km (23.3km/l)
EU mode 5.1L/100km (19.6km/l)
L4 1.8L 4AT Avensis 7.8L/100km (12.8km/l)

4 6 8 10

Fuel Consumption ( L/100km )



WEell to Whesdl total efficiency
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Total CO2 in an Automobile's Lifecycle
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Conclusion

8 Hybridization allowsthe | CE vehiclesto stay
competitivein the future, by enabling total energy
efficiency that iscomparableto future FCHV.

8§ Beforewerush into the hydrogen society by
hydrogen fueled FCHYV, there should be an option fo
| CE vehiclesto sparefossl fuel with ultimately
efficient and low CO2 technology.

8 Inlongterm, it isnecessary for FCHV to adopt
evolved and matured hybrid technologies.

The hybrid technologiesisthe corein the coming
future automobile.



