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Worldwide Powertrain Trends
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Worldwide Powertrain Trends
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The Future –

 

Not Just Electric Driving 

from: Cackette, California Air Resources Board, January 2009

CARB Scenario for the Introduction of Electric Cars

95% 80% 60%share of 
“conventional”

technology
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Reduction of Vehicle CO2

 

-Emissions

Direct: oCCS1) Indirect:

Hydraulic
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Potential and Limits of Electric Vehicles
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Future Potential of Conventional Combustion Engines  
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Gasoline
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Emissions for Diesel & Gasoline Technologies
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Evolution in Clean Diesel & Gasoline Technology

1)  turbo-charged with downsizing and var. valve timing (VVT);

 

2) max. potential w/ downsizing, transmission optimization; 3) Start/Stop w/ recup., thermo management 
(ThM), Decos; 4) Start/Stop w/ recup., combustion optimization; 5) Battery 1.0 kWh; 6) ThM, down speeding, downsizing, T/C optimization; 7) CO2

 

optimization; 8) VVL in 2-

 

step, down speeding, downsizing; / costs 2014 / * Further Clean Diesel evolution steps D1 & D3 are not shown

Gasoline Clean Diesel
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Fuel Savings vs. Additional Component Costs
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Real American Driving Profile



 

Study based on GPS-

 

monitored Californian 
mid-size sedan owners:

 

Median Californian 
driving intensity is 
between highway and 
US06 cycles

 



 

Study based on GPS-

 

monitored Californian 
mid-size sedan owners:
Median Californian 

driving intensity is 
between highway and 
US06 cycles
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Fuel Economy and Real-world Performance
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•

 

CAFÉ

 

is 55% city, 45% highway

•

 

tax incentives are 100% city

•

 

energy intensity of real world driving 
profile in average is comparable to 
highway cycle and beyond  

Emissions follow real-world driving, not test cycles
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Source: simulation based on Mercedes E-class, 1700kg,

 

combustion 110kW, electrical 31kW, Li-Ion battery, 6-speed AT

Further potential of Clean Diesel with e.g. Start-Stop not even considered

real-world driving

Clean Diesel –

 

Fuel Economy and Real-world Performance

source: auto motor sport, 2008
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