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Introduction and Motivation
Principle Influence of Compression Ratio on Fuel Consumption
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Introduction and Motivation
Classification of VCR Systems
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® Layout of FEV’s two-stage VCR system
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Layout of FEV’s Two-stage VCR System
Working Principle: Conrod
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Layout of FEV’s Two-stage VCR System
Working Principle: Mechanical Actuation
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Layout of FEV’s Two-stage VCR System
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Layout of FEV’s Two-stage VCR System
Influence of Oil Temperature
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BMEP [bar]

CO, Reduction Potential
Compression Ratio Maps Continuous VCR vs. Two-stage VCR
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CO, Reduction Potential

Influence of CR-stages on the VCR Shift Line and BMEP at WOT
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CO, Reduction Potential -
Simulation Boundaries - Europe
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CO, Reduction Potential
Simulation Results - Europe
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CO, Reduction Potential
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Simulation Results - USA .
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CO, Reduction Potential
Simulation Results - USA
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CO, Reduction Potential
Simulation Results - USA

USO06 - Full Size Sedan w/ Premium Fuel
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Combination with Future Technologies

M Alternative fuels
M ‘Extreme

downsizing’

M Gasoline controlled
auto ignition (GCAI)
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Combination with Future Technologies
Two-stage VCR Combined with ‘Extreme’ Downsizing
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Combination with Future Technologies

Two-stage VCR Combined with GCAI - Gasoline Controlled Auto Ignition
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Combination with Future Technologies
Two-stage VCR Combined with Alternative Fuels

2.0l, TC, Two-Stage VCR 8/12 (optimized for RON 95)
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Two-stage VCR System
Summary and Conclusions

M VCR can help to resolve the conflict between part load and full load CR
layout especially for boosted downsized gasoline engines

@ The presented two-stage VCR system is based on a variable length conrod
with eccentric piston pin suspension and can be adapted to existing engines
with moderate effort

® The transition time can be adjusted according to the thermodynamic
requirements

B CO, reduction potential for moderate downsized GDI engines 5 — 6%
M Increased benefit for extreme downsized GDI engines of up to 7% in NEDC

B Operating area of GCAI technology can be significantly enlarged resulting in
up to 12% CO, reduction in combination with two-stage VCR in NEDC

® The higher knock resistance of alternative (flex) fuels can be used via
adaptation of the VCR shift line in the map
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DEER Conference 2012
Two-stage VCR system
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