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Combustion System
- Miller, Atkinson
- high BMEP TGDI

- LowPN
- CNG-DI

Variable Crank Train
- Var. Compression Ratio
- Var. Expansion Ratio

- Water Injection c:;ﬁ

" Boosting
- 2-stage
- electric boosting
- water cooled VGT

Variable Valvetrain
- 2-step/ 3-step
- fully flexibie

Cylinder Deactivation
- Mechanically
- Electronically

Exhaust Gas Cooling

- External cooled EGR
- Cooled / integrated
manifold

“Smart Hybridization"
- electric auxiliaries
- 48V systems
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TGDI-DVVT Miller+EGR NATURALLY ASPIRATED GDI
+6 Speed Transmission + 6 Speed Transmission

[] BSFC < 240 g/kWh [ BSFC < 240 g/kWh
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2.000 [ 8

1.000 [

N o 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 I—GO 1;0 260
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1. Miller Cycle
2. Right Sizing
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Fuel Cell: limited to specific markets

100%

o BEV: Dependent on infrastructure, incentives and access restrictions

- Plug In Hybrid: CAFE and city access as driver
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ICE:

30% « Significantly higher effort for emission compliance (RDE, China6, SULEVxX, ...)
+ “Zero Impact Emission Concepts” starting

20% + Increasing share turbocharging + Rightsizing

« Advanced boosting, exhaust energy recuperation, full map stoichiometric,
water injection, EGR

e + CNG, E-gas and E-fuels increasing
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