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CAFEE
ÅCenter for Alternative Fuels, Engines, and Emissions

ïResearchers within the MAE Department of the Statler College of 
Engineering and Mineral Resources

ïOver 30 years, $100 M in research projects

ÅHistorically prominence

ïHeavy-duty diesel vehicles and engines

ÅRecent expansions

ïNatural gas vehicles and engines

ïNovel engine development

ïFundamental combustion

ïEmissions control systems

ïOnboard diagnostics

ï!ǘƳƻǎǇƘŜǊƛŎ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ƳƻǊŜΧ
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Natural Gas Programs ςA Focus on Methane
Å Environmental Defense Fund (EDF), Heavy-Duty Pump-to-Wheels Program

Å EDF, Barnett Coordinated Campaign

Å Department of Energy, Assessing Methane Emissions from the Prime-Movers of 
Unconventional Well Development

Å Department of Energy, Marcellus Shale Energy and Environmental Laboratory

Å ARPA-E, Oscillating Linear Engine Alternator

Å MJ Bradley and Associates, Methane Number of Gaseous Fuels

Å NSF, Improved Quantification Methods from Active Well Sites

Å Eastern Research Group, Direct Quantification of Well Sites

Å Industry, Engine/Vehicle Conversions

Å Many others
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Pump-to-Wheels

Å Funded by EDF and industry (Chart LNG, 
Cummins, Cummins-Westport, Frito-Lay, etc.)

ÅGoal ςComplete a nationwide campaign to 
quantify methane emissions from current heavy-
duty natural gas vehicles and fueling station 
technologies

ï Chassis and in-use vehicle testing

ï Leak and loss quantifications of fuel system components 
(developed WVU Full Flow Sampling System)

ÅOver 22 vehicles, 8 CNG stations, 6 LNG, LNG 
tanks

Å Used new, complete data sets to forecast future 
scenarios for comparison with the 1% threshold 
for WTW
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Pump-to-Wheels ςKey Findings

Å Engine crankcase vents for SI engines 
should be closed to see immediate 
reductions

Å Dual fuel conversions ς3-47% fuel 
uncombusted

Å Manual venting of LNG vehicle tanks 
must be avoided ςup to 4% of fuel lost 
from venting

Å Station emissions relatively low 
compared to current vehicles

Å LNG vehicle fleets and their stations must 
be designed symbiotically to avoid station 
tank venting

Å Future reductions require improved 
engines, fuel systems, and methane 
catalyst
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Barnett Coordinated Campaign
Å Funded by EDF 

ÅGoal ςComplete multi-scale measurements 
(over two weeks) across the Barnett region to 
assess top-down and bottom-up approaches for 
methane quantification

ï Picarro, Duke, Aerodyne, Houston, UC Irvine, 
Cincinnati, WVU, WSU, Princeton, UT Dallas, Purdue, 
Sander Geophysics, CU, NOAA, Michigan, Penn State, 
Scientific Aviation

ÅWVU Goal ςAssess methane emissions from 
five natural gas compressor and storage 
facilities contemporaneously with other 
measurement campaigns

ï Use of the newly developed full flow sampling system

ï FLIR camera with NETL
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BCC ςKey Findings

Å Five sites ςemitting >94 kg/hr

Å Leaks relatively low contributor

Å Compressor engines ςopen 
crankcases

ï Technology could be developed/deployed 
to close

ï 5% reduction

Å New engine and catalyst technologies 
to target exhaust reductions

ï Up to 5% of engine fuel lost via the 
exhausts

Å Propose engineering solutions to 
capture known vent emissions

ï Use vent emissions as fuel to offset some 
fuel consumption and reduce emissions
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Prime Movers of Well Development
Å Funded by DOE ςDE-FE0013689

ÅGoal ςAssess the impact of using natural gas as fuel to power the 
prime-movers of unconventional well development
ï 6 campaigns across US shale plays

ï Gaseous emissions, fuel consumption, efficiency

ï Two dual fuel drilling rigs (diesel and dual fuel)

ï Two hydraulic stimulation pumps (diesel and dual fuel)

ï Two dedicated natural gas drilling rigs


