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Changes Proposed to Gasoline Octane Number
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Key Takeaway Messages
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Goal: better 
fuels and 

better vehicles
sooner

Fuel and Engine 
Co-Optimization

o What fuel properties maximize 
engine performance?

o How do engine parameters affect 
efficiency?

o What fuel and engine 
combinations are sustainable, 
affordable, and scalable?



Key Co-Optima Research Questions
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Two Parallel R&D Projects
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Light-Duty Medium/Heavy-Duty

Boosted SI Mixing Controlled Kinetically
Controlled

Multi-mode SI/ACI

Near-term Near-termMid-term Longer-term

Higher efficiency 
via downsizing

Even higher efficiency 
over drive cycle

Improved engine 
emissions

Highest efficiency and 
emissions performance



High-level goals and outcomes
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Approach
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Objective: identify fuel 
properties that optimize 

engine performance, 
independent of 

composition,* allowing the 
market to define the best 

means to blend and provide 
these fuels

* We are not going to recommend 
that any specific blendstocks be 

included in future fuels



Foundational Technical Questions

10



Question 1: What fuels do engines really want?

11

Approach:

Conduct engine 
experiments and 

simulations that delineate 
fuel property impacts on 

engine performance

Focus: boosted SI engines



Fuel Properties Impacting Boosted SI Efficiency
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Efficiency Improvement: Boosted SI Engines
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Foundational Technical Questions
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Current Boosted SI Blendstock Evaluation
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Understanding Blending Effects

• Many blendstocks exhibit beneficial non-
linear blending behavior

o “Effective” blending number is 
higher than pure component’s

• Value proposition:

o Determine molecular basis for non-
linear RON and S blending 

o Identify blendstocks with greatest 
potential to impart advantageous 
properties
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RON Blending Behavior
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• Comprehensive blending studies in gasoline surrogate w/ and w/o ethanol
• Non-linear blending is norm

o May be either synergistic (furans) or antagonistic (esters)



Capitalizing on Synergistic Blending
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Foundational Technical Questions
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The Role of Analysis in Co-Optima
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Goal: Identify Key Bioblendstock Research Challenges
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Summary
• Co-Optima research and analysis have identified fuel properties that 

enable advanced LD and HD engines

− 95 RON will directionally improve boosted SI efficiency, but higher 
RON and S provide additional benefits

− The optimal fuel properties for future engines are still uncertain

• There are a large number of blendstocks readily derived from biomass 
(and petroleum) that possess beneficial properties

− Some may provide longer term options in addition to ethanol

• Key research needs have been identified for performance, technology, 
economic, and environmental metrics
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More Info Available
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https://www.energy.gov/sites/prod/files/2018/04/f50/Co-Optima_YIR2017_FINAL_Web_180417_0.pdf



Thank You!
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