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Advancing Presidential Priorities 

Economic 
ÅCreate green jobs through 

Recovery Act energy projects 

ÅDouble renewable energy 
generation by 2012 

ÅWeatherize one million homes 
annually 

Environmental 
ÅImplement an economy-wide cap-and-trade program to reduce 

greenhouse gas emissions 80 percent by 2050 

ÅMake the US a leader on climate change 

ÅEstablish a national low carbon fuel standard 

 

Energy Security 
ÅDeploy the cheapest, cleanest, 

fastest energy source ï energy 
efficiency  

ÅOne million plug-in hybrid cars 
on the road by 2015 

ÅDevelop the next generation of 
sustainable biofuels and 
infrastructure 

ÅIncrease fuel economy 
standards  

 

Energy efficiency and renewable energy research, development, and 
deployment activities help the Nation meet its economic, energy 

security, and environmental challenges concurrently.  
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DOEôs Investment in Advanced 
Vehicle Technologiesé 

éaccelerates the technologies needed to reduce the Nationôs dependency on 

petroleum, reduce emissions and provides a new workforce for tomorrow 

Federal 2%

Industry 34%

OEMs 2%National Labs 

49%

University 3%

Consortia 10%

FY 2010 Budget $311 M Distribution of Funding by Sector 

Game Changers 
 

ÅLithium-Ion batteries to enable mass commercialization of electric-drive: $300/kW, 

15 yr life, 3,000 cycles, abuse tolerant 
 

ÅImprove freight efficiency of class-8 truck 50 percent 
 

 

 

Hybrid-Electric  

$146 

Combustion $58 

Materials $50 

Fuels $24 

Technology  

Integration $33 
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Vehicle Technologies Mission, 
Goals and Targets 

Mission: Develop more energy efficient highway transportation  

technologies to enable America to use less petroleum  

U.S. Vehicle Market 

Å240 Million vehicles on the road 

ÅApproximately 9M new cars & light trucks for 2009.  Average is 15.7 M/yr 2002-2007 

ÅHybrid vehicles now ~3% of sales 

Å13 Million cars and light trucks taken out of use per year 

Å11.5 Million barrels of oil per day consumed by on-road vehicles 

Transportation Petroleum Use by Mode (1970-2030)

Note 1: The U.S. Production has two lines after 2005. The solid line is conventional sources of petroleum. The dashed line adds in other inputs -- ethanol and liquids from coal.

Historical petroleum production includes crude oil, natural gas plant liquids, refinery gains, and other inputs, which include liquids from gas, liquids from coal, and alcohols,

ethers, petroleum product stock withdrawals, domestic sources of blending components, other hydrocarbons, and natural gas converted to liquid fuel. 

Note 2:  The sharp increase in values between 2006 and 2007 are caused by the data change from historical to projected values.

Source: Transportation Energy Data Book:  Edition 27, and EIA Annual Energy Outlook 2009, December 2008.
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       2009 Oil Use in the U.S.  
       (19.4 MBPD) 

 

 

2007 Trans. CO2 Emissions  

32% of Total U.S. 
 

Rail 
Marine 
Off-Road 

Rail 

Highway 

82% 

Air 
10% 

Water 
3% 

Pipeline 

2% 

3% 

Highway 

59% 

Other Transportation 

11% 

Residential 
3% 

Commercial 
2% 

Industrial 

24% 

Electric Power  
1% 
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Hybrid-Electric Systems 

Petroleum Displacement through Fuel Substitution and Improved Efficiency 

Types of Vehicles and Benefits 

EV 

PHEV 

HEV 

Nissan Leaf 

Toyota Prius 

Chevy Volt 

All Electric 

50 MPG 

~100 MPGe 

Å 1 kWh battery 

Å Power Rating: 80kW 

Å System Cost: $3000 

Å 16 kWh battery 

Å Power Rating: 170kW 

Å System Cost: est. $16,000 

Å Ó 40 kWh battery 

Å Power Rating: Ó 110kW 

Å System Cost: est. $36,000 

ÅCell materials & fabrication represents about 3/4 the cost for PHEV batteries 
 

ÅFor significant cost reduction, new materials with increased energy density are needed to reduce:   

  - material needs 

 - cell count, and 

 - cell/pack hardware  

-4- 

Cost of Batteries 

Battery Cost Reduction 

http://www.google.com/imgres?imgurl=http://blog.cleveland.com/business/2007/09/12volt.jpg&imgrefurl=http://blog.cleveland.com/business/2007/09/&h=1896&w=3000&sz=2414&tbnid=iDxFjULi9DF6YM:&tbnh=95&tbnw=150&prev=/images?q=picture+of+volt&usg=__raTEFKUHn-fjtp5sHHm2rq1rNPo=&ei=IQepSrP9JYWGtgeD2aGpCA&sa=X&oi=image_result&resnum=3&ct=image
http://www.edmunds.com/toyota/prius/2009/picturearchive.html
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Increasing engine efficiency is one of the most cost-effective  
approaches to increasing fuel economy 

Benefits All Vehicle Classes 

Advanced Combustion Engine 
Research and Development 

Heavy-Duty 

Light-Duty 

Class 2b-8 

Cars 

Trucks 

Å Power Rating: 100-300hp 

Å Power Rating: 200-400hp 

Å Power Rating: 250-600hp 

25-40%  

Improvement 

Up to 50% 

Improvement 

Advanced Combustion Regimes (HCCI / low temp 
combustion) 

R&D Focus 

HCCI Range - 

Limited by knock, high NOx, 

misfires 

Waste Heat Recovery ï Mechanical and 
Thermoelectric Devices 

ÅDemonstrate diesel-like efficiency (>45%) with less 

than 0.07 g/mi NOx emissions 

ÅComplex combustion modeling for fuels -reduce 

reaction paths from thousands to less than 100 

ÅComputational fluid dynamics (CFD) engine models for 

HCCI - reduce processing time by 90% for use by 

industry 

ÅIncrease practical ZT from 1.2 (current) to >2 for 20% 

conversion efficiency 

ÅIncrease durability of the thermoelectric systems for 15 year 

life 

ÅDevelop capability to process 12K tons/yr of thermoelectric 

material 

-5- 

ñSupport improved mileage performance of internal combustion engineséò ï Secretary of Energy Steven Chu 

http://www.fallingpixel.com/products/2427/mains/Dodge_Ram_1500_01.jpg
http://images.google.com/imgres?imgurl=http://www.epa.gov/oms/technology/images/ups-truck.jpg&imgrefurl=http://www.epa.gov/oms/technology/recentdevelopments.htm&usg=__5KiLiDpi8VBGwjP_j2mCGEzfd3w=&h=200&w=300&sz=14&hl=en&start=35&sig2=gU3DS-_CTQI1B79IcGH0PQ&um=1&tbnid=VmyOL700IkNGNM:&tbnh=77&tbnw=116&prev=/images?q=ups+truck&ndsp=20&hl=en&rlz=1T4GGQD_enUS285&sa=N&start=20&um=1&ei=Jo6qSsrAN9_5nQeblt2kDw
http://images.google.com/imgres?imgurl=http://althippo.com/images/metrobus.jpg&imgrefurl=http://blog.althippo.com/2008/07/21/the-new-metro-bus-colors-are-in/&usg=__lrHZCHYIdTUqC7Dww09pa43AsV8=&h=233&w=350&sz=108&hl=en&start=9&sig2=aaVu3IZPHCDMjx71sFLTRg&um=1&tbnid=ZfF7iMB6N_ro-M:&tbnh=80&tbnw=120&prev=/images?q=dc+metro+bus&hl=en&rlz=1T4GGQD_enUS285&um=1&ei=046qSrPVGIusnAf9kLG4BA
http://images.google.com/imgres?imgurl=http://www.thedailygreen.com/cm/thedailygreen/misc/Vu/2009-ford-escape-lg&imgrefurl=http://www.thedailygreen.com/environmental-news/latest/fuel-efficient-cars-47102201&usg=__5F9c05kC5EuXYNP97uWPtKZs794=&h=360&w=460&sz=26&hl=en&start=37&sig2=HSMhb085UFdU5_DXSl23_w&um=1&tbnid=mzUKYDoo10h9NM:&tbnh=100&tbnw=128&prev=/images?q=suv&ndsp=20&hl=en&rlz=1T4GGQD_enUS285&sa=N&start=20&um=1&ei=bo-qStSfD9D4nAfStqSlDw
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Materials Development 

Vehicle lightweighting is one of the most cost effective ways of reducing fuel consumption resulting in a 

6-8% improvement in fuel economy with every 10% reduction in vehicle weight 

Types of Materials and Benefits 

 

Magnesium 

Carbon Fiber 

25-35% Lighter than an  

Aluminum Engine Block 

and 45-55% Lighter 

Compared to Cast Iron 

50-60% Lighter than a  

Standard Steel Body in White 

Other 

Powertrain 

Chassis 

Body 

Weight Reduction of 50% Possible 

Weight Reduction 

ÅThrough weight decompounding only 20-25% of 

primary weight reduction required. 

ÅKey Materials: Carbon fiber, Mg alloys, high 

strength steel. 

ÅChanges vehicle weight distribution. 

* 
* Hypothetical Distribution 

Weight Decompounding is an iterative solution:  Lower overall weight reduces the engine size required, which in 
turn reduces weight, which in turn allows the vehicle structure to be reduced, etc. 

-7- 



Vehicle Technologies Program eere.energy.gov 

Fuels & Lubricants R&D 

Direct Displacement of Petroleum and Enabling Advanced Engine Technology 

Targets and Status 

2010 Status 

Goals 

2011 Target:  Have 

definitive answer on 

viability of E15 and B20  

2022 Target: Attainment 

of RFS II mandate ï 36 B 

gallons/year including 

expanded E85 use 

2010: Intermediate blends 

testing in support of EPA 

E15 waiver decision on-

track to finish 2010 

2009: Approximately 10.5 

billion gallons of 

renewable fuels used 
 

Technologies and Benefits 

Å Fuel savings, not direct displacement 

Å Enabling advanced engine technologies 

Å High compatibility with existing infrastructure 

Advanced Conventional Fuels 

Å 7B gallons displaced in 2008  

Å Renewable and synthetic fuels, such as E85 and F-T 

Å Little consumer sacrifice and currently available 

Å Opportunity for greater optimization with some blends 

LD Fuels 

Å 250M gallons displaced in 2008 

Å Biodiesel & 3rd Generation Renewable Fuels 

Å Easier deployment with larger fleets 

HD Fuels 

http://images.google.com/imgres?imgurl=http://forum.avtoindex.com/foto/data/media/37/ford_fusion_2006_5.jpg&imgrefurl=http://fastrunningcars.blogspot.com/2009/07/2009-ford-fusion-cars-wallpapers.html&usg=__HnSbtMNw6145vdP1IY8bxtOGZsQ=&h=768&w=1024&sz=115&hl=en&start=7&sig2=CrthjEKoCgYl_bLUOszvMw&um=1&tbnid=-7o7Q7vCqLHSiM:&tbnh=113&tbnw=150&prev=/images?q=ford+fusion+picture&hl=en&rlz=1T4GGQD_enUS285&sa=N&um=1&ei=ZIuuSqTjJ5eKngOIqeWoBQ
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Intermediate Ethanol Blends ï blend wall, petroleum displacement, RFS 

Fuels & Lubricants R&D 

Ethanol ñBlend Wallò is approximately 11-15 billion gallons per year with E10 

R&D Focus 

E85-Optimized FFV Engines ï reducing ethanol fuel economy penalty 

ÅEliminate half of ethanol energy-content penalty ï high octane 

ÅCompression ratio, turbo-charging, variable valve timing, direct 

injection, and advanced engine controls ï 15% fuel efficiency 

increase with E85 

ÅDetermining effect of B20 on emissions and after-treatment 
systems ï 12% / 48% reduction in PM for B20 / B100 

ÅDeveloping codes and standards ï acid value, cloud point, 
water interfacial tension, etc.  

ÅB20 approved for 2011 Ford light-duty trucks;  ~half of U.S. 
diesel vehicles are Ford trucks 

ÅEmissions similar to E0 ï catalyst temperature increase for some conditions 

ÅTesting 79 vehicles (26 models) to full-useful life (120k miles) ï emissions control systems 

Å$38M project ï emissions, durability, driveability, materials compatibility for vehicles, small engines, 

& infrastructure 

Biodiesel ï B20+ in new & legacy vehicles & equipment 
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SuperTruck 

Demonstrate a 50% improvement in freight efficiency by 2015 

Trailer skirts 

Gap reduction 

Tractor/trailer integration (major redesign) 

Combustion improvements 

Turbocompounding 

Waste heat recovery 

New generation wide base single tires 

Tire rubber compound 

Central tire inflation 

Hybridization 

Reduced drivetrain friction 

Automated manual transmissions 

Electric accessories 

Heavy-duty trucks use 20% of the fuel consumed in the United States.  

Fuel economy improvements in these trucks directly and quickly reduces petroleum consumption. 

Highway 59% 

Urban 58% 

Highway 2% 

Urban 7% 

Highway 2% 

Urban 5% Highway 0% 

Urban 16% 

Highway 16% 

Urban 9% 

Highway 21% 

Urban 5% 

Approach: 

ÅCummins/Peterbilt:  

 Engine Efficiency 

ÅDaimler: Hybridization 

ÅNavistar: Aerodynamics 
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GHG Emissions and Petroleum Consumption by Vehicle Technology

GHG Emissions (g CO2-eq / mi) Petroleum Consumption (gal gas-eq / mi)

50% reduction
fromreference

vehicle GHG 
emissions:

215 g CO2eq /mi

Reference
vehicle GHG 
emissions:

430 g CO2eq /mi

Analysis Informs Strategy 

Å Vehicle GHG 
emissions fall 
into 3 major 
groups: 
Å Conventional 

Å Electric-drive 

Å Combination 
electric-drive + 
biofuel 

 

Å Petroleum 
consumption 
loosely mirrors 
GHG emissions 
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Fiscal Year 2010 Budget 
 

Total ï $311 M 

Vehicle Technologies 

Hybrid Electric 

Systems 

$146M 

Fuels 

$24M 
Technology 

Integration 

$33M 

Materials 

$51M 

Advanced 

Combustion 

$57M 

Vehicle Technologies and ARRA 

Total ï $3.1 B 

VTP 

VTP ARRA  

$311 M 

$ 2.8 B 
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$300 Million in funding for Clean Cities 

The Recovery Act funding for state and local governments, and 

transit authorities will expand the nationôs fleet of clean, 

sustainable vehicles and the fueling infrastructure necessary to 

support them.   

$100 Million Solicitation for SuperTruck and Advanced 

Combustion R&D 

Heavy-duty trucks are emphasized because they rapidly adopt 

new technologies and account for 20% of the fuel consumed in 

the United States. 
 

$1.5 Billion in funding to accelerate the manufacturing and 
deployment of the next generation of U.S. batteries 
 

$500 Million in funding for electric-drive components 
manufacturing 
 

$400 Million in funding for transportation electrification 
 

Recovery Act will fund 48 new projects in advanced battery 
and electric drive components manufacturing and electric drive 
vehicle deployment in over 20 states: Directly resulting in the 
creation tens of thousands of manufacturing jobs in the U.S. 
battery and auto industries 

Vehicle Technologies Recovery 
Act Funding ï 2.8 Billion 
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Major Outcomes of ARRA  

ÅOf the $1.5 billion in grants to U.S. based 

manufacturers to produce highly efficient 

batteries, over 80% of the ARRA funds 

managed by the VT program has already 

been awarded. 

ÅAwards will result in more than 50,000 

manufacturing jobs in the battery and auto 

industries in the United States. 

ÅInstallation of over 13,000 charging sites, 

more than have ever been installed in the 

U.S. The majority will be concentrated 

around Phoenix, San Diego, Smyrna and 

Nashville (Tennessee), and Seattle. 

ÅCollection of in-use, operational, and 

charging data on more than 5,000 PHEVs ï 

the largest number of PHEVs ever on the 

road in the U.S. 
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President Obama has said, ñIf we want to reduce our dependence on oil, put 

Americans back to work and reassert our manufacturing sector as one of the 

greatest in the world, we must produce the advanced, efficient vehicles of 

the future."  
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THANK YOU  
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Backup  
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Fuels Technology 

ÅBio-Based Fuels 

ÅClean/Efficient  
Combustion Fuel 
Characteristics 

ÅFischer-Tropsch Fuels 
& Blendstocks 

ÅAdvanced Lubricants 

Materials Technology 

ÅLightweight Structures 

ÅComposite 
Development 

ÅProcessing/Recycling/   
Manufacturing 

ÅDesign Data Test 
Methods 

ÅHigh Temperature  

   Materials Laboratory  
 

 Hybrid Electric Systems 
Å Advanced Batteries 
Å Power Electronics/ 
Å  Inverters/Controllers  
Å  & Motors 
Å Systems Analysis 
  and Testing 
Å Aerodynamics, Rolling 
   Resistance &  Accessory 
   Loads 
Å Validation 
 

Advanced Combustion Engine R&D 

Å Low Temp. Combustion R&D 
Å Emission Controls 
Å Light- & Heavy-Duty Engines 
Å Solid State Energy Conversion 
Å Health Impacts 

Tech Introduction 
Å EPAct/EISA 
Å Rulemaking 
Å Deployment 
Å Student  
  Competitions 
Å Graduate Automotive 
  Technology Education 
Å Education 
Å Safety, Codes, & 
  Standards 
 

Advanced Technologies for High 
Efficiency Clean Vehicles 


