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Comprehensive CAV Energy Impact Assessment, and 
Feature/Scenario-Level Evaluations 
Å Identified dramatic potential energy impacts (across automation levels) 

o Informed by related NREL work and literature review 
o Significant uncertainties remain; further research warranted/on-going. 
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Implications for advanced 
powertrains and vehicle design 

Travel demand impacts 

.ǊƻǿƴΣ !ΦΤ DƻƴŘŜǊΣ WΦΥ wŜǇŀŎΣ .Φ όнлмпύΦ ά!ƴ !ƴŀƭȅǎƛǎ ƻŦ tƻǎǎƛōƭŜ 9ƴŜǊƎȅ LƳǇŀŎǘǎ ƻŦ !ǳǘƻƳŀǘŜŘ ±ŜƘƛŎƭŜǎΦέ /ƘŀǇǘŜǊ рΣ {ƻŎƛŜǘŀƭ and 
Environmental Impacts. Meyer, G., ed. Lecture Notes in Mobility: Road Vehicle Automation. Berlin: Springer. 
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Evaluating Truck Platooning Efficiency Benefits 

Å Also potential safety and 
comfort benefits 

Å Many factors can 
influence 

o Vehicle spacing 

o Cruising speed 

o Speed variation 

o Baseline aerodynamics 

o Vehicle loading 

o Engine loading 

Results from SAE Type II track testing of Peloton 
Technology system over a variety of conditions 

Photo from Mike Lammert, NREL Lammert and Gonder poster: www.nrel.gov/docs/fy14osti/62494.pdf 
Lammert, et al. SAE Int. J. Commer. Veh.: www.nrel.gov/docs/fy15osti/62348.pdf  

http://www.nrel.gov/docs/fy14osti/62494.pdf
http://www.nrel.gov/docs/fy15osti/62348.pdf
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NREL Transportation Data Center Projects 

Features AFDC NFCTEC TSDC Fleet 
DNA 

Fleet 
DASH 

Securely Archived Sensitive Data Y Y Y Y 

Publicly Available Cleansed Composite Data Y Y Y Y 

Quality Control Processing Y Y Y Y Y 

Spatial Mapping/GIS Analysis Y Y Y Y Y 

Custom Reports Y Y Y 

Controlled Access via Application Process  Y 

Detailed GPS Drive-Cycle Analysis Y Y 

Alternative Fuels Data Center (AFDC) 
Public clearinghouse of information on the full range of advanced vehicles and fuels 

National Fuel Cell Technology Evaluation Center (NFCTEC) 
Industry data and reports on hydrogen fuel cell technology status, progress, and challenges 

Transportation Secure Data Center (TSDC): Detailed individual travel data, including GPS profiles 

Fleet DNA Data Collection 
Medium- and heavy-duty drive-cycle and powertrain data from advanced commercial fleets 
FleetDASH: Business intelligence to manage Federal fleet petroleum/alternative fuel consumption 

Secure Access, Expert Analysis and Validation Support Decision-Making 
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Analyses Leveraging TSDC Travel Data 

ÅbŜǳōŀǳŜǊΣ WΦΣ ²ƻƻŘΣ 9Φ ά!ŎŎƻǳƴǘƛƴƎ ŦƻǊ ǘƘŜ ±ŀǊƛŀǘƛƻƴ ƻŦ 5ǊƛǾŜǊ !ƎƎǊŜǎǎƛƻƴ ƛƴ ǘƘŜ {ƛƳǳƭŀǘƛƻƴ ƻŦ /ƻƴǾŜƴǘƛƻƴŀƭ ŀƴŘ !ŘǾŀƴŎŜŘ ±ŜƘƛcleǎέ нлмо 
SAE World Congress, http:// www.nrel.gov/docs/fy13osti/57503.pdf 

Å²ƻƻŘΣ 9ΦΣ .ǳǊǘƻƴΣ 9ΦΣ 5ǳǊŀƴΣ !ΦΣ DƻƴŘŜǊΣ WΦ ά/ƻƴǘǊƛōǳǘƛƻƴ ƻŦ wƻŀŘ DǊŀŘŜ ǘƻ ǘƘŜ 9ƴŜǊƎȅ ¦ǎŜ ƻŦ aƻŘŜǊƴ !ǳǘƻƳƻōƛƭŜǎ !ŎǊƻǎǎ [ŀǊƎŜ Datasets of 
Real-²ƻǊƭŘ 5ǊƛǾŜ /ȅŎƭŜǎέ нлмп {!9 World Congress, http:// www.nrel.gov/docs/fy14osti/61108.pdf 

Distribution of driving from hundreds of thousands of operating profiles 

Å Explored powertrain fuel economy sensitivity to real-world 
speed/acceleration and road grade 

http://www.nrel.gov/docs/fy13osti/57503.pdf
http://www.nrel.gov/docs/fy13osti/57503.pdf
http://www.nrel.gov/docs/fy14osti/61108.pdf
http://www.nrel.gov/docs/fy14osti/61108.pdf
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Outer boundary savings 

for ñidealò cycle 

Potential savings 

for aggressive 

drivers Potential 

savings for 

average drivers 

Savings considering 

driving style 

distribution Savings considering 

adoption rate 

limitations 

Driver Feedback Analysis Project: Key findings 

Å Driving changes can save fuel 
o 30%-пл҈ ƻǳǘŜǊ ōƻǳƴŘ ŦƻǊ άƛŘŜŀƭέ ŎȅŎƭŜǎ 

o 20% realistic for aggressive drivers 

o 5%ς10% for majority of drivers 

Å 9ȄƛǎǘƛƴƎ ƳŜǘƘƻŘǎ Ƴŀȅ ƴƻǘ ŎƘŀƴƎŜ Ƴŀƴȅ ǇŜƻǇƭŜΩǎ Ƙŀōƛǘǎ 
o Other behavior influences dominate 

o Current approaches unlikely to have broad impact 

Developed several recommendations to maximize savingsé 
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DƻƴŘŜǊΣ WΦΤ 9ŀǊƭŜȅǿƛƴŜΣ aΦΤ {ǇŀǊƪǎΣ ²Φ ά!ƴŀƭȅȊƛƴƎ ±ŜƘƛŎƭŜ CǳŜƭ {ŀǾƛƴƎ hǇǇƻǊǘǳƴƛǘƛŜǎ ǘƘǊƻǳƎƘ LƴǘŜƭƭƛƎŜƴǘ 5ǊƛǾŜǊ CŜŜŘōŀŎƪΦέ SAE 
International Journal of Passenger Cars ς Electronic and Electrical Systems, September 2012; 5:450-461. 
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Collaborative Project with GM on Green Routing and 
Adaptive Control for the Chevy Volt 

Drive 
Cycle 
Model 

Volt PT 
Model 

Road Type 
Real-Time Traffic 
Driver Aggression 

Cycle Metrics 
Road Grade 
Vehicle State 

Estimated 
Energy Use 

Candidate 
Routes 

NREL/GM Algorithms 

Å Computationally heavy to develop 
o Hundreds of thousands of drive cycles processed, 

analyzed, and simulated 

Å Computationally light to implement in-vehicle 
o Does not require determination of time/speed trace or 

real-time simulation of high-fidelity vehicle model 

Gonder, J.; ²ƻƻŘΣ 9ΦΤ wŀƧŀƎƻǇŀƭŀƴΣ {Φ ά/ƻƴƴŜŎǘƛǾƛǘȅ-9ƴƘŀƴŎŜŘ wƻǳǘŜ {ŜƭŜŎǘƛƻƴ ŀƴŘ !ŘŀǇǘƛǾŜ /ƻƴǘǊƻƭ ŦƻǊ ǘƘŜ /ƘŜǾǊƻƭŜǘ ±ƻƭǘΦέ Proceedings 
of the 21st World Congress on Intelligent Transport Systems, Sept 2014. www.nrel.gov/docs/fy14osti/60960.pdf  

http://www.nrel.gov/docs/fy14osti/60960.pdf


8 

Green Routing Example 

O 

*Normalized Values 

D 

Route A B C 
Distance, mi 81.6 76.2 67.6 

Duration, min 107 107 113 
Avg Elec Rate, 
Wh/mi*  0.83 0.89 1.0 
Avg MPG* 0.45 0.50 1.0 
Cost, $* 1.0  0.89 0.59 


