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Co-Optimization of Fuels and Engines 
(Co-Optima) Overview 

This presentation does not contain any proprietary, 
confidential, or otherwise restricted information 
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A quick aside on format and content…

Because of the large size of this project, the Co-Optima review extends across 
four presentations:

FT037: Co-Optima Overview (this presentation)

FT038: Fuel properties, chemical kinetics, and Thrust I engine projects

FT039: Thrust II engine projects and sprays/emission controls

FT040: Modeling and Simulation 

This presentation will cover:

• Relevance, Approach/Strategy, Collaborations and Coordination, and
Remaining Challenges and Barriers for the Co-Optima project

• High-level overview of select BETO-funded Co-Optima tasks for context

Detailed discussions of VTO-funded tasks will be covered in FT038-040
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Co-Optima Overview

• Project start date: FY16
• Project end date: FY19*
• Percent complete: 20%

• Complexity: Introduction of new fuels and
vehicles into the market involves large number of
stakeholders with competing value propositions

• Timing: Schedule for completing R&D and
achieving market impact is extremely ambitious

• Funding for FY16: $26M
− VTO funding: $12M
− BETO funding**: $14M

Timeline

Budget

Barriers and Challenges

• External Advisory Board:
o USCAR
o Advanced Biofuels Association
o EPA
o Dave Foster (U. Wisc)
o Truck & Engine

Manufacturers Association
• Stakeholders:

o 85 individuals representing 46 organizations

Partners

o API
o Fuels Institute
o CARB
o UL
o Joe Norbert

(U.C. Riverside)

*End date for Thrust I (spark ignition R&D); Thrust II (advanced compression ignition) R&D will continue
**BETO – Bioenergy Technologies Office
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Relevance: Why Co-optimize? 
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Approach/Strategy 
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Approach/Strategy 
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R&D timeline /commercialization targets  
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Approach/Strategy: Organizational Structure 
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Approach/Strategy: Six Integrated Teams 

?"=%
R.55$#"1C5%
R(C%\15'C%

a)5$<V*%I."JACA$7%4A"H
)5.AQ5)%4'5$)C/"@FC+%

)5Q5'"I%C5'5@<"$%@.A/5.A(%
V".%V15'%J"'5@1'5C+%($)%
A)5$<V*%QA(4'5%I.")1@<"$%

I(/#=(*C%%%

-)Q($@5)%
>$7A$5%

K5Q5'"IJ5$/%

j1($<V*%A$/5.(@<"$C%45/=55$%
V15'%I."I5.<5C%($)%5$7A$5%)5CA7$%
($)%"I5.(<$7%C/.(/57A5C%d%5$(4'5%

"I<J('%)5CA7$%"V%5e@A5$/+%
5JACCA"$H@"JI'A($/%5$7A$5C%

N(.F5/%
M.($CV".J(<"$%

a)5$<V*%($)%JA<7(/5%
@#(''5$75C%"V%J"QA$7%$5=%
V15'C%($)%5$7A$5C%/"%J(.F5/C%
($)%5$7(75%=A/#%V1''%.($75%"V%

C/(F5#"')5.C%%

N")5'A$7%($)%
DAJ1'(<"$%

M""'FA/%

>Y/5$)%/#5%.($75+%
@"$B)5$@5%($)%(II'A@(4A'A/*%
"V%5$7A$5%5YI5.AJ5$/C%4*%
'5Q5.(7A$7%#A7#HB)5'A/*%
CAJ1'(<"$%@(I(4A'A<5C%

\15'%
0."I5.<5C%

a)5$<V*%@.A<@('%I."I5.<5C%
($)%(''"=(4'5%.($75C+%
C*C/5J(<@(''*%@(/('"715%
I."I5.<5C+%($)%I.5)A@/%
V15'%4'5$)A$7%45#(QA".%%

-$('*CAC%"V%
D1C/(A$(4A'A/*+%

D@('5+%>@"$"JA@C+%
3ACF+%($)%M.()5%

-$('*W5%5$5.7*+%5@"$"JA@+%($)%
5$QA."$J5$/('%45$5B/C%(/%[D%

5@"$"J*H'5Q5'%($)%5Y(JA$5%."1/5C%
/"%V55)C/"@F%I.")1@<"$%(/%C@('5%
/#."17#%5YAC<$7%4A"J(CC%J(.F5/C%



!%"

Approach/Strategy: Six Integrated Teams 
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Approach/Strategy: Six Integrated Teams 
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Low Greenhouse Gas Fuels Tasks 

TTeeaamm  LLeeaadd  PPII  ((LLaabb))  
LLooww  GGrreeeennhhoouussee  GGaass  FFuueellss  

DDeevveellooppmmeenntt  ooff  TThhrruusstt  II  ffuueell  ssccrreeeenniinngg  ccrriitteerriiaa**  MMccCCoorrmmiicckk  ((NNRREELL)),,  GGaassppaarr  ((PPNNNNLL)),,  
SSzzyybbiisstt  ((OORRNNLL)),,  MMiilleess  ((SSNNLL))  

PPhhyyssiiccaall  aanndd  cchheemmiiccaall  aannaallyyssiiss  ooff  TTiieerr  22  ccaannddiiddaatteess  
FFoouusstt  ((NNRREELL));;  MMccCCoorrmmiicckk  ((NNRREELL)),,  
AAllbbrreecchhtt  ((PPNNNNLL)),,  GGeeoorrggee  ((SSNNLL)),,  
PPrraayy  ((LLBBNNLL)),,  SSuuttttoonn  ((LLAANNLL))  

MMeeaassuurree  ffuullll  ssuuiittee  ooff  ffuueell  pprrooppeerrttiieess  ooff  2200  TThhrruusstt  II  
ffuueell  bblleenndd  ccoommppoonneennttss  

MMccCCoorrmmiicckk  ((NNRREELL)),,  AAllbbrreecchhtt  
((PPNNNNLL)),,  GGeeoorrggee  ((SSNNLL)),,  PPrraayy  ((LLBBNNLL)),,  
SSuuttttoonn  ((LLAANNLL)),,  GGaassppaarr  ((PPNNNNLL))  

MMeeaassuurree  bblleennddiinngg  ffuueell  pprrooppeerrttiieess  ooff  55  bbiioo--
bblleennddssttoocckkss  aatt  33  bblleennddiinngg  lleevveellss  iinn  22  bbaassee  ffuueellss..  

MMccCCoorrmmiicckk  ((NNRREELL)),,  AAllbbrreecchhtt  
((PPNNNNLL)),,  GGeeoorrggee  ((SSNNLL)),,  PPrraayy  ((LLBBNNLL)),,  
SSuuttttoonn  ((LLAANNLL)),,  GGaassppaarr  ((PPNNNNLL))  

PPrroovviiddee  55  ffuueellss  ffoorr  mmuullttiiccyylliinnddeerr  eennggiinnee  tteessttiinngg  FFoouusstt  ((NNRREELL)),,  AAllbbrreecchhtt  ((PPNNNNLL))  

DDeetteerrmmiinnee  wwhheetthheerr  pprroommiissiinngg  llooww--GGHHGG  bblleennddssttoocckkss//
ffuueellss  hhaavvee  bbeeeenn  iiddeennttiiffiieedd  tthhaatt  mmeerriitt  ffuurrtthheerr  ffuueell  
ddeevveellooppmmeenntt//ssccaallee--uupp  eeffffoorrttss  

MMccCCoorrmmiicckk  ((NNRREELL)),,  AAllbbrreecchhtt  
((PPNNNNLL)),,  GGeeoorrggee  ((SSNNLL)),,  PPrraayy  ((LLBBNNLL)),,  
SSuuttttoonn  ((LLAANNLL)),,  GGaassppaarr  ((PPNNNNLL)),,  LLii  
((IINNLL)),,  WWeesstt  ((OORRNNLL))  

**  TTaasskk  CCoommpplleettee  
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ASSERT Tasks 

TTeeaamm  LLeeaadd  PPII  ((LLaabb))  
AAnnaallyyssiiss  ooff  SSuussttaaiinnaabbiilliittyy,,  SSccaallee,,  EEccoonnoommiiccss,,  RRiisskk,,  aanndd  TTrraaddee  ((AASSSSEERRTT))  
DDeevveelloopp  ddoowwnnsseelleecctt  mmeettrriiccss,,  ddeeffiinniittiioonnss,,  gguuiiddaannccee  
rreellaatteedd  ttoo  ssuussttaaiinnaabbiilliittyy,,  eeccoonnoommiiccss,,  ssccaallee,,  aanndd  
ffeeeeddssttoocckkss**  

DDuunnnn  ((AANNLL)),,  BBiiddddyy  ((NNRREELL)),,  
JJoonneess  ((PPNNNNLL)),,  SSeeaarrccyy  ((IINNLL))  

QQuuaannttiiffyy  bbeenneeffiittss  ooff  CCoo--OOppttiimmaa  ((eeccoonnoommyy--wwiiddee  eenneerrggyy  
ssaavviinnggss,,  GGHHGG  rreedduuccttiioonn,,  jjoobb  ccrreeaattiioonn))**  

((DDuunnnn  AANNLL)),,  NNeewweess  ((NNRREELL)),,  
BBrrooookkeerr  ((NNRREELL))  

HHiigghh--lleevveell  TTEEAA,,  LLCCAA,,  ffeeeeddssttoocckk  iimmpplliiccaattiioonn  aannaallyysseess  ffoorr  
2200  ccaannddiiddaattee  bblleennddssttoocckkss  ((44QQ))  

BBiiddddyy  ((NNRREELL)),,  JJoonneess  ((PPNNNNLL)),,  
DDuunnnn  ((AANNLL))  

CCoommbbiinneedd  ffeeeeddssttoocckk  ssuuppppllyy  ssyysstteemm  aannaallyyssiiss  aanndd  rriisskk  aanndd  
ttrraaddee//ooppppoorrttuunniittyy  aannaallyyssiiss  ((44QQ))  LLaammeerrss//SSeeaarrccyy  ((IINNLL))  

**  TTaasskk  CCoommpplleettee  
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Market Transformation Tasks 

TTeeaamm  LLeeaadd  PPII  ((LLaabb))  
MMaarrkkeett  TTrraannssffoorrmmaattiioonn  
GGuuiiddaannccee  ddooccuummeenntt  oonn  pprreevviioouuss  ffuueell//vveehhiiccllee  iinnttrroodduuccttiioonnss  ((44QQ))  WWeesstt  ((OORRNNLL))  

GGuuiiddaannccee  ddooccuummeenntt  oonn  ffuueell//vveehhiiccllee  ddiissttrriibbuuttiioonn  ((44QQ))  MMiinnttzz  ((AANNLL))  

GGuuiiddaannccee  ddooccuummeenntt  oonn  llaawwss  aanndd  iinncceennttiivveess  ffoorr  bbiiooffuueell  aanndd  nneeww  
vveehhiiccllee  mmaarrkkeett  iinnttrroodduuccttiioonn  ((44QQ))  AAlllleemmaann  ((NNRREELL))  

MMiittiiggaattee  mmaarrkkeett  aacccceeppttaannccee  bbaarrrriieerrss  wwiitthh  SSAAEE,,  ffooccuuss  oonn  
mmiissffuueelliinngg  ((44QQ))  SSlluuddeerr  ((OORRNNLL))  

GGuuiiddaannccee  ddooccuummeenntt  oonn  ffuueell  iinnffrraassttrruuccttuurree  bbaarrrriieerrss  ((44QQ))  MMoorriiaarrttyy  ((NNRREELL))  
GGuuiiddaannccee  ddooccuummeenntt  oonn  ffeeeeddssttoocckk  mmaarrkkeett  eevvoolluuttiioonn  ((44QQ))  SShhiirrkk  ((IINNLL))  

DDeevveelloopp  MMTT  eevvaalluuaattiioonn  mmeettrriiccss  rreellaatteedd  ttoo  iinnffrraassttrruuccttuurree  
ccoommppaattiibbiilliittyy,,  mmaarrkkeett  aacccceeppttaannccee,,  eettcc..  ((33QQ))  LLoonnggmmaann  ((AANNLL))  

SSttaakkeehhoollddeerr  EEnnggaaggeemmeenntt  --  mmoonntthhllyy  tteelleeccoonnffeerreenncceess,,  iinnddiivviidduuaall  
vviissiittss,,  LLiisstteenniinngg  DDaayyss,,  eettcc  LLoonnggmmaann  ((AANNLL))  
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What fuels can we make? 
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Fuel selection criteria (“decision tree”) 
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Thrust I decision tree results 
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Cost and environmental impact analyses 
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Identifying/mitigating market barriers 
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18 Month Decision Point 

•! N(.FC%@"JI'5<"$%"V%M#.1C/%a%%
S()Q($@5)%CI(.F%A7$A<"$T%V15'%%
)AC@"Q5.*%5n"./C%SA:5:+%%

@($)A)(/5%A)5$<B@(<"$T%

•! 6A''%@"$)1@/%.A7"."1C%%
(CC5CCJ5$/%"V%V15'Z5$7A$5%%

"I<"$C%($)%A)5$<V*%%

I."JACA$7b%'"=HR&R%V15'Z5$7A$5%@"J4A$(<"$C%

•! 6A''%A)5$<V*%=#5/#5.%$5=%'"=HR&R%V15'%@($)A)(/5C%#(Q5%455$%

A)5$<B5)%/#(/%.5o1A.5%())A<"$('%)5Q5'"IJ5$/%=".F%%

•! E1/@"J5%=A''%)A@/(/5%4('($@5%45/=55$%M#.1C/%a%QC%M#.1C/%aa%=".F%(k5.%%
9^%J"$/#C%

b%D1C/(A$(4'5+%(n".)(4'5+%C@('(4'5%



11"

Collaborations and Coordination 
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Collaborations and Coordination:  
Stakeholder Listening Days 
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Collaborations and Coordination: 
Stakeholder Engagement 
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Status and Future Work

• Initiative started October 1 2016

• FY16 budget: $26M; FY17 budget request: $30M

• Stakeholder input actively solicited for maximizing impact of Co-Optima
R&D efforts

– ASSERT and Market Transformation metrics

– Engine merit function

– Fuel property data

– Scenario development and optimizer tool for 18 month decision point

– Multi-year Project Plan




