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1. Title of Project:  Advanced Combustion Engines 

 

Second General Motors (GM) 1.9 liter diesel engine operational in premixed charge 

compression ignition (PCCI) mode 

 

This engine in Cell 2 will be used in research on integration of advanced combustion 

regimes with emission controls, and for diagnostics development.  Knowledge from a 

similar engine in Cell 4 was ported over to enable operation in the low-temperature 

combustion mode known as PCCI.  The Mercedes Benz 1.7 liter engine, used for this 

area of research for about ten years, is being phased out of service.  An engine control 

system from Drivven is being used at Oak Ridge National Laboratory (ORNL) for the 

first time.  It is relatively low cost and has a full suite of combustion analysis.  It can 

accept external inputs from sensors for use in control algorithms. 

 

Fuels, Engines, and Emissions Research Center (FEERC) staff participation in Directions 

in Engine Efficiency Research (DEER) Conference, poster on imaging with Spallation 

Neutron Sources (SNS) attracts interest. 

 

ORNL contributed 5 session presentations and 8 poster presentations.  ORNL staff co-

chaired 4 sessions.   

 

Hassina Bilheux had a very active interaction with the industry during the poster 

presentation.  Several industrial scientists had a strong interest in the exploration of 

imaging capabilities at ORNL.  Some of them had a particular interest in Particulate 

Filters and our ongoing effort to use neutron imaging techniques to quantify soot and ash 

deposition in them.  There is a clear demand for neutron imaging capabilities in the 

transportation research community spanning from particulate matter (PM) to exhaust gas 

recirculation (EGR) coolers to battery research.  Among those from industry who 

expressed interest in followup were Cummins, Johnson-Matthey, Modine, and Ford. 

 

 



2. Title of Project:  Fuels Technology 

 

New project funded, Assessment of Future “Fungible” Bio-derived Fuels 

 

Office of Biomass Programs is sponsoring ORNL to determine what bio-based fuels 

would be more compatible with the existing fuels infrastructure yet still be affordable and 

manufacturable.  As an example, so-called renewable diesel fuel uses vegetable or animal 

fats as the feedstock for a refinery hydrotreating process that produces conventional 

diesel fuel that is (unlike biodiesel) fully fungible with petroleum based fuels.  

 

Infrastructure materials for ethanol compatibility 

 

Plans are still developing on this project with input from Underwriters Laboratory, 

Environmental Protection Agency (EPA), and Department of Energy (DOE).  

 

 

3. Work for Others (WFO) and Partnerships 

 

A team from Ford Motor Company visited ORNL’s FEERC team and Materials Science 

and Technology Division regarding an imminent Cooperative Research and Development 

Agreement (CRADA) project in ethanol engines.  This CRADA would be with United 

States Council for Automotive Research (USCAR) and was originally promoted by GM.  

The same team reviewed WFO work on EGR systems that has been underway for about 

two years.  A new phase of the EGR project is underway, the first activity in the recently 

renovated chassis dyno lab at National Transportation Research Center (NTRC). 

 

FEERC was invited to be a partner on five industry teams preparing proposals to the 

“Supertruck” Request for Proposal (RFP).  Several staff were very active in proposal 

preparation during August.   

 

Toyota has inquired about application of the SpaciMS. 

 

 

4. Laboratory Directives Research and Development (LDRD) proposals 

 

FEERC had two LDRD proposals in the final round of this years competition, one on 

application of neutron imaging to study particle filters, presented by Todd Toops, and one 

on micro-engines for Department of Defense (DOD) use presented by Mike Kass.   


