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Expanding the use of alt fuels and fuel-controlled combustion

Fuels R&D
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• Low temperature
• Dilute gasoline
• Clean diesel

Advanced Combustion Strategies

Potential to improve efficiency by 20-35%
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5"

Fuel"is"more"
than"just"
octane"

Additional 15-20% fuel economy improvement possible

Current Fuels Constrain Engine Design
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Higher efficiency engines can be enabled through fuels

Engines Will Be Around for Decades
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Biomass-derived FuelsPetroleum-derived Fuels

olefins
paraffins
aromatics
alcohols

fatty esters
ethers

ketones
furanics

olefins
paraffins
aromatics

Biofuel Provide Unique Fuels Options & Properties

Biofuels can help enhance conventional fuel properties and  performance
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Spark ignition 
(gasoline)

Compression ignition
(diesel)

Kinetically controlled
combustion

Fundamentally different combustion dynamics
require different fuel properties



88Parallel thrust efforts are underway

Low reactivity fuel High reactivity fuelRange of fuel properties TBD

Thrust 1: Spark Ignition 
(SI)

Thrust 2: Advanced Compression Ignition (ACI)
kinetically-controlled and compression-ignition combustion
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Applicable to 
light, medium, and heavy-duty engines

HEVs
PHEVs



10Fuels-Engine Co-Optimization (Co-Optima)

High performance, lower carbon fuels for high efficiency engines

Thrust 2Thrust 1

• Octane & beyond
• Downsized, boosted 

engines, higher CR
• FY16 Q1 -Select 20 fuels
• FY17 Q2- Go/No Go vs. 

existing high octane 
alternatives

• Kinetically controlled
• Low temperature 

combustion
• Maximize fuel 

efficiency with very 
low emissions 

• Less known needs
• Parallel to Thrust 1

2025 commercial entry 2030 commercial entry

• FY16 - $22M ($12M VTO, $10M BETO) 
• FY17 Request - $30M ($15M VTO, $15M BETO) 
• Coordinated across 9 national labs
• Well aligned with U.S. DRIVE FWG



Questions

Reuben.Sarkar@ee.doe.gov
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