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Background & Motivation: Exhaust Tailpipe & Aged Emissions Results: SOA Formation & Fuel Composition Effects:
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Aromatic Conent (% Volume)

« 30 m3 2mil FEP Teflon film reactor (largest mobile
chamber in the known universe)

Vehicle was tested over duplicate cold-start LA-92 driving
cycles on 8 fuels

« Ammonium Nitrate (AN) had the largest
contribution to total mass formation

* NH; + HNO; - NH,NO,
* Looked into correlations with NOx and NH,
Fuel 1 Fuel3 Fuel5 Fuel6 Fuel8 Fuel2 Fuel4 Fuel?  No real correlation with NOXx
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Figure 1: Mobile Atmospheric Chamber (MACh)

Make & Model Emission Std. Engine Mileage
2017 Ford Fusion SULEV GDI, 1.5L Turbo Charged 24,491

SOA Formed (mg/mi)
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@ Black Carbon @ Organic @ Nitrate @ Sulfate O Ammonium  Strong linear correlation with NH,
 Indicates NH, is limiting reagent in
ammonium nitrate formation
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Test Facilities: Vehicle Emissions Research Laboratory (VERL) & Atmospheric Processes Laboratory (APL): Conclusions & Future Work:
Atmospheric Processes 0 , . : : : : : : :
Laboratory (APL)  Tailpipe particulate emissions had strong relationship with the aromatic content « Less volatile fuel properties (T70, T90, and C,,, Aromatics) also correlated
AADCO Purified Ai « Positive Correlation with ethanol (within aromatic subgroups) with SOA formation
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‘ ‘ Characterization of « High Aromatic Fuels formed the highest amount of secondary aerosol * Non-oxygenated fuels will produce more SOA than oxygenated fuels
N . irradiated emissions « Secondary Aerosol was dependent on the NH; emissions : POSS|bI_e ethanol evaporative cooling for the high PMI fuels affected the
~30 m> FEP Teflon film reactor | .  SOA formation was dependent on fuel composition production of SOA
Gas Phase Instrumentation - 1 Aromatic = 1 SOA (SA) » Positive correlation with PMI
: . — * In future an SOA-focused PMI may improve PMI correlation to SOA
Aerosol Instrumentation T Ethanol l SOA (SA) .
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{1 i ] Mk m Vehicle Emissions Research Laboratory (VERL)
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