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Personal Background
Founding Director, CSU Energy Institute

Founding Director, CSU Engines & Energy 
Conversion Lab, CSU Powerhouse 
Energy Campus

Professor of Mechanical Engineering

Presidential Chair in Energy Innovation

ARPA-E

ïProgram Director, 2012-2016

ïSGE, 2017-2019

ïFounding Program Director for MONITOR program on 
detection of methane emissions
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Organizational Background
Industrial natural gas engines

ï Slow-speed 2-stroke engines for natural gas 
pipelines

ï Medium-speed 4-stroke engines for power 
generation

ï High-speed 4-stroke engines for vehicles
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Relevant Natural Gas 
Combustion Sources
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Approx. 9% of CH4

emissions from natural 
gas transmission is from 
methane slip.  

Over half of compression 
power is from gas 
turbines, which eliminate 
little CH4.

Highlights CH4 emissions 
from reciprocating 
engines

9% of CH4Emissions from 
Natural Gas Transmission

Zimmerle, et al. Methane Emissions from the Natural Gas Transmission and Storage System in the United 
States. Environ. Sci. Technol. 2015, 49, 15, 9374ï9383.  https:// doi.org/10.1021/acs.est.5b01669



40% of CH4 Emissions from
Natural Gas Gathering

Zimmerle, et al. 
Characterization of 
Methane Emissions from 
Gathering Compressor 
Stations: Final Report. 
DE-FE0029068. 
https:// www.osti.gov /ser
vlets/purl/1506681
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CH4 Slip Depends on the Technology
Can Overcome any GHG Benefit 
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https:// www.nho.no/ siteassets /nox-fondet / rapporter/2018/methane -slip-from-gas-engines-mainreport -1492296.pdf

Impact of engine methane emissions on net GHG benefit of natural gas 
engines GHG benefit relative to diesel. Methane GWP = 34


