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Background and Motivation

ÅSplash Blend versus Match Blend

ÅRole of Octane

ïSpark timing advance

ïMay affect chemical residence time for 

combustion reactions

ïMay affect combustion efficiency, emissions

ÅHow well do vehicles adapt to fuel blends

ïFlex Fuel Vehicles ïethanol sensor

ïNon-FFVs:  Long-term fuel trim
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Objective

Evaluate the effect of gasoline ethanol blends 

on real-world fuel use and emission rates
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Study Design

ÅFuels

ÅVehicles

ÅRoutes

ÅInstruments
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Fuels

ÅE0 (neat gasoline)

ÅE10R (10% ethanol by volume) Regular

ÅE10P Premium

ÅE25 (splash blended with E10R)
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Fuel Sampling and Blending
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Selected Fuel Properties 

Fuel

Heating 

Value 

(BTU/gal)

Composition Distillation

PMI AKIO 

(wt%)

Aromatics 

(wt%)

T50

(oF)

T90

(oF)

E0 115,700 0.0 41 226 322 1.9 90

E10R 110,000 4.1 28 155 321 1.7 88

E10P 110,800 3.8 39 198 316 1.7 93

E25 103,700 10.5 22 163 307 1.4 92
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Measured Vehicles

2017 

Chevrolet 

Equinox 

GDI, FFV

2017 

Chevrolet 

Cruze

GDI TC

2018 

Toyota 

Camry

GDI

2016 

Nissan 

Quest

PFI

2016 

Ford 

Focus

GDI
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Test Routes in Raleigh
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Portable Emission Measurement System (PEMS)
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Results

ÅDriving Cycles

ÅEngine Performance

ïIgnition Timing Advance

ïLong-Term Fuel Trim

ÅFuel Use and Emission Rates

ïVSP (Vehicle Specific Power) Modal Analysis

ïCycle-Average Analysis

ïStatistical Significance
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Driving Cycles:  Route 1 (Inbound)

Example: 2018 Toyota Camry, Route 1-inbound


