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Infrared weld inspection technology licensed

Researcher Jian Chen observes as the IR NDE system
measures the quality of a spot weld.

ORNL researchers Zhili Feng and Jian
Chen have developed an infrared (IR)
non-destructive evaluation (NDE)
system for use in real-time weld
inspections on production lines.

The primary inspection method in
current use for spot welds involves
prying the pieces apart, an expensive
and time-consuming process

performed on selected welds. With
4,000-6,000 individual spot welds on
the average passenger vehicle, the
ability to check every weld as the
vehicle is assembled has the potential
to reduce costs and improve safety.

This IR thermography-based system
can help automakers integrate
advanced high-strength steel,
aluminum, and other lightweight
materials into their products. “These
materials require more stringent
welding conditions and are more
difficult to check using standard pry
methods,” said principal investigator
Zhili Feng. “IR NDE provides
immediate, detailed data on the
quality of each weld, lowering costs
and enabling lightweighting.”

The prototype IR NDE system, which
was tested extensively in the laboratory,
successfully completed initial validation

on the production floor at Eagle Bend
Manufacturing, a locally based division
of Cosma International.

Ford, Honda, General Motors, Chrysler,
and tier one suppliers have shown
keen interest in this new technology,
which was recently licensed to APLAIR
Manufacturing Systems, Inc., a
Tennessee-based company that
introduces new technical solutions to
the automotive and aerospace
industries.

APLAIR will collaborate with ORNL
under a cooperative research and
development agreement to demonstrate
the inspection system on a high-volume
production line. If the results are
consistent with ORNLs laboratory data,
a commercial product will follow quickly.

This R&D was funded by the DOE
Vehicle Technologies Office (VTO).

Vehicle Inventory and Use Survey planning under way

The Vehicle Inventory and Use Survey (VIUS) is a collection
of data used by DOE to assess the energy efficiency of the
nation’s truck fleet. Industry leaders use this information as a
basis for purchasing and market strategy decisions as well.
The last VIUS was completed in 2002. Diane Davidson and
Stacy Davis of the ORNL Center for Transportation Analysis
are supporting the planning stage for the new survey, which
will likely be conducted in early 2018.

“This information is essential to decision makers at the
state and national levels,” said Davidson. “No other source
provides such a comprehensive collection of the physical
and operational characteristics of the US truck population.”

Data on physical characteristics include date of purchase,
weight, number of axles, overall length, type of engine, and
body type. Operational characteristics data include type

of use, lease characteristics,
operator classification, base

of operation, gas mileage,
annual and lifetime miles driven,
weeks operated, commodities
hauled by type, and hazardous
materials carried.

VIUS provides data on how trucks are
being used across the nation.

ORNL will provide administrative support for the federal
VIUS working group, conduct outreach to public and
private stakeholders, review related studies, and define
the project scope.

This work is funded by the Department of Transportation’s
Bureau of Transportation Statistics and Federal Highway
Administration, and DOE Energy Information Administration.
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Uses expand for unique engine

diagnostic tool

Researcher Gurneesh Jatana aligns the optical
fibers on the EGR Probe.

Researcher Bill Partridge and his
team have a history of developing
award-winning diagnostic tools like
SpaciMS and Fuel-in-Qil. Their
latest invention, the Exhaust Gas
Recirculation (EGR) Probe, can be
used to measure the spatial and
temporal mixing of gasses in the
intake manifold and make
predictive measurements of
in-cylinder combustion uniformity.

Developed in partnership with
Cummins, the EGR Probe requires
minimal single-point modification of
the hardware under evaluation and
is broadly applicable for sampling
at many engine locations and on
tightly-packaged engines. Its four
probes can simultaneously
measure CO,, H,O, temperature,
and pressure in multiple locations
at a rate of 5,000 measurements
per second. Because of the high
speed and the flexibility to
reposition the probes, the data
create a 3-dimensional map of the
gas composition, flow,
temperature, and pressure
throughout the engine intake
system with incredibly precise
temporal and spatial resolution.

These data are key to
understanding the physics of
gaseous mixing in engine intake
systems and can be used to
assess specific hardware and
validate computational models,
accelerating the design of
efficient engines.

“This R&D grew out of a desire to
make EGR uniform from cylinder to
cylinder and cycle to cycle. If you
have one cylinder that is breathing
differently, it can limit the potential of
the whole engine,” said Partridge.

Cummins has secured an R&D
license for the probe. ORNL used
the probe to assist Cummins in
achieving engine efficiency gains
of 50% for the Cummins-Peterbilt
SuperTruck, which gets 10.7 mpg
under real-world driving conditions.

Current research is focused on
combustion-charge fluctuations,
which can limit the potential of
advanced combustion
methodologies. This work uses
special extra-long EGR Probes
with 3-D printed tips that reach
behind the intake valve to measure
reverse flow of the combustion
residual into the intake runner
along with the normal EGR-air
charge. These measurements
characterize the combustion-
charges and their fluctuations.

This capability can be used to
identify the origins and nature of
charge fluctuations, assess
mitigation strategies, and promote
development of advanced-
efficiency engine systems.

“We've achieved such high
temporal resolution that we can
now use this tool to measure the
completeness and uniformity of
combustion events in the cylinders
of a multi-cylinder engine,” said
Partridge. “The probe probably
needs a new name,” he continued.
“We can do so much more than
just EGR now.”

This research is sponsored by
DOE VTO.

New patents issued
for STP technologies

Congratulations to the researchers
involved in the following innovations.

Gas treatment for low-cost
lithium-ion battery production
US patent 20140065487 A1

A team of researchers led by David
Wood developed a low-cost, low-
thermal-budget heat treatment process
for manufacturing natural graphite
anodes for lithium-ion batteries. The
patented treatment uses forming gas

to reduce surface oxygen-containing
groups in graphite, making them
hydrophobic and allowing for quicker
processing time at much lower
temperatures (down by >1,000°C).
Substantial energy and raw material cost
savings result from this treatment. The
treated anode demonstrates superior
capacity retention and lifetime over
conventional synthetic graphites. This
research was conducted with funding
from DOE VTO and in collaboration with
A123 Systems.

Sintered silver joints for electronic
packaging subcomponents
US patent 8822036 B1

Researcher Andy Wereszczak invented
new methods for creating sintered
silver bonded electronic package
subcomponents. Sintered silver

offers several potential advantages
over the more typical soldered joints:
high-temperature capability, greater
thermomechanical strength, and better
electrical and thermal conductivity.
The patented processes involve
controlling the shape and topography,
or roughness, of surfaces to be joined
to achieve significant gains in adhesion
and shear strength. This technique is an
enabling technology for increased use
of wide bandgap semiconductors. This
research was conducted with funding
from DOE VTO.
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VIBE battery simulation software released

by: Katie Elyce Jones

ORNLs Computer-Aided Engineering
for Batteries (CAEBAT) team has
released a new computational toolset
for academic, national laboratory,
and industry users to accelerate

the design of high-performing safe
batteries for electric vehicles. The
software can accurately simulate

key battery performance indicators
including charge and thermal
transport; electrochemical reactions;
and battery mechanical stresses,
from the cell sandwich level up

to cells, modules, and packs.

“We developed integrated tools so that
one doesn’t have to employ different
performance models for different
applications,” said researcher Sreekanth
Pannala. “A materials developer might
need a cell sandwich simulation; a cell
manufacturer might only be looking at
the cell or a module; whereas an original

equipment manufacturer (OEM) who
is interested in the complete battery
might look at modules and packs.”

Users can run the CAEBAT toolset on
multiple platforms, from workstations
to computing clusters, depending
on the complexity of the problem.
The software set features four tools:
Open Architecture Software for
coupling and coordinating different
components; BatML and BatState
standards for input and information
exchange among components;

an integrated computational
environment to help users navigate,
set up, and launch CAEBAT tools
and process data; and the virtual
integrated battery environment,

or VIBE, which performs coupled
electrochemical-electrical-thermal
simulations for each battery level.

CAEBAT is available for download
at www.batterysim.org. Researchers
will provide support to users and
improve the software based on
community feedback. The CAEBAT
project is funded by DOE VTO.

The new CAEBAT software available online includes
mechanical simulation capabilities for electrode particles.

New catalyst effective at low temperatures without precious metals

Researcher Andrew Binder adjusts the temperature
controls on the catalyst reactor used to make the
CCC catalyst.

As new technologies increase
engine efficiency, more of the heat
generated during combustion is
being used to generate power and
less escapes through exhaust. This
creates a critical need for catalysts
that can control emissions at much
lower temperatures (150°C vs.

the more typical 300-800°C).

A team of researchers led by Jim Parks
and Todd Toops of ORNLs Fuels,
Engines, and Emissions Research
Center (FEERC) have developed a
new low-cost, low-temperature catalyst
composed of copper oxide, cobalt
oxide, and cerium oxide, dubbed CCC.

The new catalyst shows great
promise in overcoming the problem
of inhibition, in which nitrogen oxides
(NO,), carbon monoxide (CO), and
hydrocarbons block the active sites
on a catalyst and limit its function.

Toops noted that the unique CCC
formulation builds on work by
colleagues Andrew Binder, Steve
Overbury, and Sheng Dai that was
funded through DOE Basic Energy
Sciences (BES). The BES team
varied the composition of the three
catalyst components in search of
improved oxidation activity of CO.

When the FEERC team studied CCC
in the complex simulated exhaust
environment with three pollutants—NO ,
CO, and hydrocarbons—plus CO, and
water present, the various pollutants
interacted with different sections of

the three-part catalyst. This behavior
allowed the innovative CCC catalyst to
outperform more common platinum-
based catalysts for CO oxidation

while showing no signs of inhibition

by NO, or the hydrocarbon propene.

“When CO is oxidized, the reaction
produces heat, bringing the
temperature into a range where more
traditional catalysts could effectively
neutralize hydrocarbons,” said Toops.
“The next step is to look at pairing CCC
with other catalysts to enable engine
efficiency gains by treating both CO and
the remaining unburned hydrocarbons.”

This research is funded by DOE VTO.
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Three new ORNL-funded projects address vehicle-to-grid interactions,

connectivity and cyber security

Integrated energy systems

A team of scientists from across
the lab is investigating ways to
create efficient integrated energy
systems for buildings, vehicles,
and the grid. Possibilities such as
using your car to power your home
will be explored through this R&D
initiative. Led by Roderick Jackson
of the Buildings Envelope Systems
Research group, this is a multi-
year, multi-pronged project.

FEERC researchers will integrate this

Stirling engine into a 3-D printed car.

(Image courtesy of Qnergy)
Researchers from the Fuels, Engines, and Emissions Research
Center (FEERC) are contributing to this initiative by integrating
an external combustion heat engine known as a Stirling engine
into a vehicle. Stirling engines show great promise for clean
energy applications as they have the ability to run quietly and
continuously, using a variety of heat sources.

“In year one, our plan is to characterize an existing Stirling
engine in a FEERC dynamometer cell to better understand
engine behavior and thermodynamic opportunities relevant
to the eventual installation in a vehicle,” said FEERC Director
Robert Wagner.

Using natural gas (NG) as the heat source, the team will run a
range of engine evaluation cycles, benchmarking and collecting
data. The engine will then be integrated into an EV powertrain
and run through simulated drive cycles, so researchers can
develop controls. The engine and powertrain will be placed in

a 3-D printed car and road tested.

In year 2, the team will use additive manufacturing tools in
the adjacent Manufacturing Demonstration Facility to explore
opportunities to increase engine efficiency by improving

the NG burner design, heat exchanger design for cold side
heat rejection, and reducing engine weight of the auxiliary
components where possible. Additive manufacturing will
enable researchers to print specially-designed parts.

“At that point we should have a functional range extender
EV,” Wagner said. “We’'ll take that vehicle and work with the
Integrated Energy Systems team to develop control systems
so that it can interact with a building as well as the local grid.”

Connected vehicles to enhance efficiency

Researcher Andreas Malikopoulos is leading a team of trans-
portation, data analysis, and computational science experts
in creating algorithms and a scalable framework to manage
traffic flows and alleviate congestion. These algorithms use
data gathered through vehicle-to-vehicle and vehicle-to-
infrastructure interactions to direct traffic, with the goal of
saving energy, reducing emissions, and improving safety.

“Imagine you could travel all the way from home to work
without ever coming to a complete stop,” says Malikopoulos.
“Algorithms would control the flow of traffic, instructing drivers
to slow down or speed up to create maximum efficiency

for everyone. The potential energy savings and emissions
reductions would be significant.”

Initial algorithms have been developed and evaluated using
micro-level traffic simulation software. These algorithms or
operating rules outline behaviors for typical traffic situations such
as merging multiple lanes into one.

The decentralized algorithms are designed to treat each car

and driver as independent, intelligent agents that attempt

to maximize their efficiency through strategic interactions.
Information will flow to each car from other vehicles and
infrastructure. The autonomous vehicles would seamlessly adjust
speed and direction based on incoming data. In the scenario

of a car and driver, the driver would receive instructions from a
telematics device in the car, and incentives or possible penalties
would be used to ensure
regular implementation of
those instructions.

Once the optimal algorithms
and framework have

been developed, experts
from the cyber security
team will identify potential
security vulnerabilities and
recommend viable solutions.

>

Using ORNL-developed algorithms, vehicles
and traffic signals could coordinate to create
a smooth traffic flow.

Cyber security

The potential for automotive cyber security threats is increasing
as vehicles incorporate more computer systems to help with
everything from safety to navigation. Researchers at ORNL

are working with government and industry to identify and
address potential threat vectors in vehicles and fuel delivery
infrastructure.

“Wireless internet connections, remote door locks, telematics
devices, and driver assistance services are just a few of the
gateways that could allow hackers to access your vehicle

or your personal information,” said principal investigator Joe
Raetano. “Achieving a trustworthy vehicle computing system
is a complex problem, but ORNL is uniquely positioned to
address issues in this space.”

Researchers will draw on expertise and technologies in cyber
security, information systems, electronic signals, sensors and
controls, engines, powertrain and emissions controls, fuels,
and fuel delivery systems. The focus is on defensive solutions
to prevent or mitigate attacks to individual vehicles.
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Researchers map atomic movements that trigger voltage fade

Using powder neutron diffraction and special triple-layer
pouch cells created at the DOE Battery Manufacturing R&D
Facility (BMF), a group of researchers led by Debasish
Mohanty has charted the atomic movements that cause
voltage fade in a high-potential cathode material. This
material shows great promise for use in electric vehicle
batteries if the problem of voltage fade can be addressed.

This is the first time researchers have tracked the migration
of individual Li, Ni, and Mn atoms over cycling in high-
voltage and high-capacity lithium- and manganese-rich
nickel-manganese-cobalt layered composite oxides
(LMR-NMC). The findings show a series of cation
movements through the crystal structure and the
subsequent collapse of the layered structure to a spinel
structure, which blocks the lithium diffusion pathways,
causing voltage fade.

With this new understanding, researchers have identified
several potential solutions for manipulating the LMR-NMC

composition and

structure to suppress &9
the cation movements 451
and improve battery life.
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Voltage and capacity curves from a high-energy
cathode show voltage fade and structural shifts
with cycling.

Outreach

Transportation seminars continue with emissions and additive manufacturing talks

Jim Parks, group leader for the
Emissions and Catalysis Research
Group, recently presented “From
the Nanoscale to the Vehicle
Scale: ORNL Science Improving
Air Quality.” The talk included
background information on EPA
standards and local air quality
and highlighted ORNL advances
in emissions controls that can
enable new fuel-efficient engine
technologies to meet federal
emissions regulations.

Researchers mentor FIRST LEGO student teams

Twelve ORNL mentors coached FIRST LEGO League
teams this season. Three of those teams used the
National Transportation Research Center (NTRC) as their
base for practices: The Eyases - Junior RoHAWKtics!
team, led by STP Deputy Director Claus Daniel; [-Smart,
coached by Anu Babu, wife of Governor’s Chair Suresh
Babu; and Navy Raptors, led by Claudia Rawn of the
University of Tennessee. Congratulations to the Eyases
team for winning the third place Champion’s Award at the
State Championship. Eyases also won first place in core
values at the Knoxville qualifying event and third place in
robot performance at the Atomic City Invitational.

Teams used LEGO-framed miniature robots to perform
a series of functions on a table. The theme this year was
“World Class Learning Unleashed,” which challenged
participants to define a question, research that topic,
identify typical learning methods, and generate ideas

The next Transportation Science Seminar will be
March 13, 2015, from 10—11 a.m. in the Joint Institute for
Computational Sciences auditorium. Lonnie Love, group
leader for the Manufacturing Systems Research Group,
will discuss additive manufacturing opportunities for
transportation research.

The Transportation Science Seminar Series features
the crosscutting capabilities of transportation R&D to
encourage collaboration across ORNL. To receive a
copy of the presentations, please contact Kim Askey
at askeyka@ornl.gov or 865-946-1861.

for new and improved ways to learn about the topic.
“The open-ended approach this year made the students
think more,” said Daniel. “Choosing their own topic let
them tailor the learning
experience to their
interests.” Teams were
judged based on

their problem-solving
skills, creative thinking,
teamwork, competitive
play, sportsmanship,
and sense of
community. ORNL
operating contractor
UT-Battelle co-
sponsored the LEGO
League tournament.

Brian Peters (right), a design engineer with the
US ITER project, works with Jessey Yang (left)
and Tori Mullins during a LEGO League practice
session at NTRC.
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Single-atom gold catalysts could cut cost of hydrogen production

New catalysts designed by Tufts University in Findings show that larger gold particles are “spectator

partnership with ORNL and other collaborators could species” with the catalytic activity taking place on

provide an avenue to increase hydrogen production and single-atom sites that operate reliably for many hours

reduce costs for fuel cells. at a range of temperatures up to 200°C. This research
adds weight to the growing trend toward development

Catalysts are used to generate hydrogen to power fuel of single atom catalysts, a relatively new focus that

cells, lowering the reaction temperature for the water- ORNL research is shaping.

gas shift reaction (CO + H,0 = CO, + H,) and enabling

increased hydrogen production and fuel cell efficiency. “The atom is the ultimate small particle,” said Allard.
“Catalytic activity at the atomic level significantly

The novel catalysts are composed of single gold atoms increases the total active surface area of the catalyst.

bound by oxygen to several sodium or potassium atoms With this understanding, we can maximize the efficient

and Supported on non-reactive silica materials. ORNLs use of preoious metals and reduce Cata|yst costs.”

Larry Allard used atomic resolution electron microscopy to

demonstrate the existence and stability of these single-site  The research was funded by DOE VTO and published

gold species. in Science Express.

Briefs

New program assists small businesses in commercializing vehicle technologies ‘*-’-"—'

As part of the Sustainable Transportation Program’s tech-to-market activities, STP is inviting lr i-1
American-owned small businesses to participate in a pilot technical assistance program. &
Selected applicants will have access to STP’s experienced staff and unique equipment for
research and development focused on clean transportation technologies in the categories
of combustion engines, emissions systems, fuel impacts, and propulsion materials.
Interested companies are encouraged to consult with STP staff to develop the scope of

work for proposals. More details are available on the STP website and FedBizOpps. o e Bomroroaltzation

Supporting sustainable production of algal biofuels

Researchers have identified 16 environmental indicators for the sustainable production
of algal biofuels. The study highlights the differences in harvesting and biofuel
production processes for tiny, aquatic algal organisms versus more traditional terrestrial
feedstocks. Factors such as water quality and quantity were given priority over soil-
related measures. Socioeconomic indicators are currently in development. These
metrics can be used to create best practice recommendations and guide technology
developments for the growing algal biofuel industry. “We hope national and international
sustainability organizations adopt these indicators,” said researcher Rebecca

Microalgae can serve as a plentiful domestic Efroymson. “Most of these organizations have not turned their attention to algae yet.”

f sustainable biofuel.
souree of sustainable blofue This research is funded by the DOE Bioenergy Technologies Office (BETO).

New method facilitates natural gas ignition and combustion

Researchers have determined that introducing small quantities of oxygen to the

flame kernel in spark-ignited (Sl) engines improves flame stability and accelerates
combustion under highly dilute conditions representative of Exhaust Gas Recirculation
(EGR). Using a static combustion chamber, the researchers were able to extend the
limit of stable combustion from 15% EGR to 22% by introducing 0.004 grams of oxygen
to the spark plug gap during early flame kernel formation. Incorporating this technology
into modern S| engines could lead to improvements in engine performance and fuel
efficiency. Natural gas was used for this study, but the new method could work with
other fuels including gasoline, ethanol, and methanol. The project was supported Researcher Mike Kass uses a spark chamber to

through LDRD funds and conducted in collaboration with the University of Tennessee. 2;“#%&23;;’2%&:"{;‘1“" oxygen on ignition and
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Visits & Events

e Researcher Gary Capps and the Commercial Motor
Vehicle Roadside Technology Consortium (CMVRTC) team
led a demonstration of the Safeguarding Truck-Shipped
Wholesale and Retail Fuels project for sponsors and
industry partners, including representatives of the Federal
Highway Administration and the Federal Motor Carrier
Safety Administration (FMCSA). The team tracked a truck

equipped with ORNL-

developed devices and
observed it in a real-world
environment as it took on
fuel, analyzing the data
collected in real time. If
implemented, this
monitoring system would
make fuel movements
transparent for carriers and

Driver Tim Moore with industry partner :
Barger Transport loads fuel while devices auditors to prevent fuel tax

on the truck track its location and fuel intake. evasion and fuel theft.

e Will Joost, technology manager for DOE VTO’s Material
Technology Program, visited ORNL for project reviews,
laboratory tours, and the kickoff meeting for a new project
on aluminum-steel body-in-white joining.

e ORNL hosted the FY 2015 Kickoff Meeting for DOE VTO
Electric Drive Technologies. The meeting focused on
current projects and future priorities for reducing costs
and improving performance and durability of electric drive
components and systems.

e More than 40 visitors with Smithsonian Associates
participated in a 4-day study tour in Oak Ridge as part of
a partnership formalized last year between ORNL and the
Smithsonian Institution. Smithsonian Associates is an
educational and
membership division
of the Smithsonian,
and members learned
about ORNLSs history
and modern-day
missions in a series
of tours and meetings.
The group toured

Visitors from the Smithsonian learn about . .
innovations in energy storage from researcher ~ transportation facilities

e Gary Capps and the CMVRTC team hosted and facilitated
a FMCSA Work Zone Safety meeting. Attendees
included senior FMCSA management, delegates from
state transportation departments throughout the United
States, and representatives from the on-board vehicle
communication industry. The workshop encouraged
dialogue on potential technology solutions to prevent truck
and passenger car collisions resulting from congestion in
work zones where highways are undergoing maintenance.

Connie Bezanson,
Communications and
Education project
manager for DOE

VTO, visited for project
reviews and toured
facilities including the
VSI Laboratory, Carbon

Fiber Technology

Facility (CFTF), Power fi ;

Electronics and PEEM program manager, Burak Ozpineci, shows

Electric Machinery Connie Bezanson an electronics package that
operates with twice the efficiency at half the size

(PEEM) Laboratory, of comparable industry technology.

BMF, and FEERC.

STP Director Ron Graves participated as a panelist for

a webinar hosted by the Pew Charitable Trust about
medium- and heavy-duty truck efficiency. Gurpreet Singh,
program manager for DOE VTO, also participated along
with leaders from Wal-Mart and BAE Systems.

ORNL hosted a
materials subgroup of
the National Academies
21st Century Truck
Partnership (21CTP)
Committee to review
the materials work
occurring over the

past 2 years related to Researcher Jim Parks discusses after-treatment

o with guests from the 21CTP.
21CTP activities.

Alison Goss Eng, acting program manager, Feedstock
Supply and Logistics for DOE BETO, visited ORNL to
discuss the lab’s feedstock research including advanced
logistics and the 2016 version of the billion ton study.

ORNLs Jason Carter presented about cyber security
research funded by DOT at the recent SAE Government/
Industry meeting on integrating safety, environment, and
technology for future
vehicles.

Guests from Dallara,
including CEO Stefano
dePonti, toured CFTF,
SNS, and materials
and transportation
laboratories at ORNL

and NTRC. Dallara is a
historically Significant Researcher P. T. Jones discusses the capabilities

Italian-origin auto of the VSI Lab with representatives from Dallara.
engineering company that builds carbon fiber Indy cars

at its factory in Indianapolis and provides engineering
support to street vehicle OEMs.
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Awards
Scott Sluder elected SAE Fellow

The Society of Automotive
Engineers (SAE) International
elected Scott Sluder an SAE
Fellow. Scott was recognized
for his significant technical
contributions to mobility
engineering, including
studies elucidating fouling
mechanisms of exhaust

gas recirculation coolers

for diesel engines and
research critical to guiding
national fuel and emissions policies. Scott contributed
key research in support of the 2000 EPA ultra-low sulfur
diesel rulemaking, the 2010 and 2011 EPA decisions
regarding E15 (gasoline with 15% ethanol content), and
the 2014 EPA Tier 3 light-duty emissions regulations.
Scott has been active in SAE for many years, including
his most recent role as the Chair of SAE’s Land & Sea
Operating Group. His election to Fellow was covered by

the Knoxville News Sentinel and other media.

Burress chairs development of IEEE standard

Tim Burress was nominated to chair the development of

the Institute of Electrical and Electronics Engineers (IEEE)
Standard 11, “IEEE Standard for Rotating Electric Machinery
for Rail and Road Vehicles.” In this role, he will lead a
working group drawn from multiple IEEE committees.

Brady receives Brimacombe Medalist Award

Michael Brady has been
selected as one of four
recipients to receive The
Minerals, Metals and
Materials Society (TMS) 2015
Brimacombe Medalist Award.
TMS award winners are among
the “most accomplished

and promising” materials
researchers in the world.
Recognized by the society
for his “sustained excellence
and achievement,” Michael will be honored at the
organization’s annual awards ceremony in March.

Researchers receive R&D 100 awards

Researchers (from left)
Todd Toops, Jun Qu,
Huimin Luo, and Sheng
Dai represented ORNL
at the R&D 100 Awards
event. The team’s ionic
lubricant additives and
seven other ORNL
technologies received
these “Oscars of
Innovation” for 2014.

STP researchers selected to edit new journal

Jun Qu, Jim Parks, and Robert Wagner have been named
associate editors for a new journal, Frontiers in Engine
and Automotive Engineering. In alliance with the Nature
Publishing Group, this first-tier electronic journal publishes
papers that describe advances in transportation and
power generation technologies that improve energy use

and reduce pollutant emissions.

ORNL receives award from Clean Cities Coalition

Researcher Scott
Curran accepted the
2014 Davy Crockett
Volunteer Leadership
award on behalf of
ORNL from the East
Tennessee Clean
Cities Coalition,
presented as part of
the coalition’s special
10th anniversary
celebration. The
award citation
recognized ORNL as a leader in alternative fuel use in

the Southeast and among national laboratories. ORNL

has reduced petroleum energy consumption by 55% and
increased alternative fuel use by 136% since 2005. ORNL
has an on-site biodiesel pump and two E85 pumps for fleet
use; in 2014, all vehicle acquisitions were biofuel-ready.

A

Scott Curran displays ORNL's new award with
(left) Jonathan Overly, executive director of the
East Tennessee Clean Cities Coalition and (right)
Davy Crockett.

Visit our updated Sustainable Transportation website
www.ornl.gov/transportation
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In the News

e Researcher John Storey identified trends in the size
and amount of particulate matter resulting from various
engine technologies. His findings were featured by
Automotive Engineering, ClimateWire, and the local
NPR station, WUOT.

e ORNLs achievements in wireless charging technology
for electric vehicles were featured by DOE,
ExecutiveGov.com, and EV News Report. A video of
the lab’s dynamic wireless charging technology was
featured on PBS Motorweek.

e A team of researchers
led by Madhu Chintavalli
developed a novel inverter
made with wide bandgap
materials and 50%
3-D printed parts. The
prototype successfully
tested at 98.7% efficiency
at 20kW and is expected ORNL's novel inverter offers greater
to surpass DOE pqwer :)zlée:(glgé.y and power in a compact
density targets. This
innovation was featured in numerous media outlets
nationally and internationally, including R&D Magazine,
Machine Design, Wireless Design Mag, and the EE
Times for the US, India, Europe, and Japan.

e The Detroit Free Press quoted researcher Bob Boundy
and referenced www.fueleconomy.gov in an article
about how consumers can select the best vehicle and
alternative fuel for their needs.

e Researcher Zhili Feng was quoted extensively about
spot welding and other lightweight joining techniques
in an Automotive Engineering article on the unique
challenges of assembling aluminum vehicles in
volume.

e forbes published an article about research conducted
by Scott Curran, Robert Wagner, Johney Greene, Ron
Graves, and Martin Keller on the best use of natural
gas for the transportation sector. The original research
paper outlining their wheel-to-well analysis is currently
the third most-cited article for the journal Energy.

e The ORNL-managed Wireless Roadside Inspection
project was highlighted by Heavy Duty Trucking and
Fleet Owner magazines. Sponsored by the FMCSA,
this technology would significantly increase the
number of safety inspections by allowing virtual,
wireless checks of key information such as carrier
maintenance records and driver logs.

e ORNLSs role in assisting the flourishing East

Tennessee automotive industry was recognized in
a Knoxville News Sentinel article about the regional
uptick in new automotive suppliers.

The licensing of a current source inverter invented

by researcher Gui-Jia Su was covered by Federal
Technology Watch. The technology, licensed by
Tennessee start-up company New Hybrid Technologies
LLC, can boost voltage by up to 3 times and enable
electric vehicle motors to operate at higher speeds.

Researcher Zhenhong Lin’s data analysis on the
optimum range for electric vehicles garnered coverage
in Inside Science, Philly.com, and many other outlets.
His paper was chosen by Transportation Science to be
included in a special edition and was the only research
the journal promoted with a press release.

Automotive Engineering recently published a profile
about STP and Deputy Director Claus Daniel.

Popular Science referenced research by ORNLs
Stacy Davis in its December issue. The article
outlined advances in efficient airline travel and
how airplane fuel efficiency gains are outpacing
those of buses, trains, and automobiles.

ts licensed patented ORNL technology for
transforming ethanol and other fuels into hydrocarbon
blendstock for mixing with gasoline, diesel, and

jet fuels. The company’s new $2 million grant from
DOE to pursue using this technology to create jet

fuel received coverage from MarketWatch, Yahoo!
Finance, Biofuels International, and other media.

Green Car Congress
covered ORNLs
advances in
low-temperature

catalysis and
reactivity controlled

compression ignition

(RCCI) and their 0 ors Adam D : ( ang

: esearchers Adam Dempsey (/eft) an
benefits to fuel Scott Curran make adjustments to an
economy. RCCI engine.

Researcher Bo Saulsbury was featured on NBC
affiliate WBIR’s live evening broadcast discussing
fuel economy tips for cold weather. The tips were
developed by the FEI team and are posted on
www.fueleconomy.gov. The Detroit Free Press
and other media published the tips as well.
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“The results were spectacular,” said Love.

The sleek and shiny printed car was featured as an
example of manufacturing innovation during President
Barack Obama’s visit to announce the establishment of
a new Institute for Advanced Composites Manufacturing
Innovation.

The Cobra officially debuted at the North American
International Auto Show in Detroit, accompanied by a
complementary display of vehicle technologies. The

car garnered 425 media mentions in a 2-week period,
including coverage by Scientific American and Automotive
Engineering. The video about the making of the car is the

Pictured from left to right: Brittany Piercy, Craig Blue, Jennifer Palmer, Brett Compton, most-watched ORNL video ever.

Chad Duty, Claus Daniel, Nick Leak, Karen Nolen, Matt Sallas, Alex Pawlowski,

Ron Graves, Steve Whitted, Rick Spears, Larry Seiber, Randy Wiles, Larry Lowe, i R

Johney Green, Brian Post, Lonnie Love, Robert Wagner, Paul Chambon, Andrzej Nycz, The Cobra will serve as a real-world Iabpratory on wheels

Scott Curran, Norberto Domingo, Jimmy Wade, Vlastimil Kunc, Robert Springfield, to develop and enhance new technologies, such as novel

and Burak Ozpineci. Team members not pictured: Kim Askey, Martin Keller, Randy Lind, ; AN

David Smith, and Dr. Irick of University of Tennessee. mvgrterg fuel Cfe”S‘, and advanced JOIT‘IIH%J methods for .
vehicle lightweighting. Researchers can “plug and play

various components and evaluate new systems using this

flexible research vehicle.

Manufacturing and transportation researchers partnered
to create an electric drive, 3-D printed Shelby Cobra. The
team went from concept to drivable car in a matter of weeks  “This is just a starting point,” said STP Director Ron

by integrating ORNL teChnOlOgieS and expertise in blg area Graves. “We are |ook]ng at new ways to use advanced
additive manufacturing, carbon fiber composites, powertrain - manufacturing technologies to accelerate innovations in

design, vehicle systems integration, power electronics, transportation. With these new capabilities, we can create
wireless charging, and simulation-based component sizing  truly novel designs that integrate functions in ways that

and controls development. would not be possible with conventional manufacturing
This exceptional degree of collaboration was one of the methods.

goals behind the printed Cobra project. “We wanted to The DOE Advanced Manufacturing Office and ORNL
establish a strong partnership between ORNLs National funded the development of the car, while the transportation
Transportation Research Center and Manufacturing group’s contribution in designing the powertrain, machining
Demonstration Facility,” said project leader Lonnie Love of the components, wiring the car, and developing the control
the Manufacturing Systems Research group. “NTRC has systems were enabled by the long-standing vehicles

some of the world leaders in transportation science while program funded by DOE VTO. The University of Tennessee
the MDF is developing the next generation of contributed expertise and key components that could not
manufacturing tools. The Cobra was a forcing function to be procured in the tight timeframe.

see how well the two groups could work together.”

Do you have news or information you would like to share?

Please submit to Kim Askey,
ORNL Sustainable Transportation Program Office
(865) 946-1861 or askeyka@ornl.gov

The Sustainable Transportation Update newsletter aims to cover news and technical
highlights associated with transportation and transportation-related research activities and
projects. This publication is produced and distributed by the Oak Ridge National Laboratory’s
Sustainable Transportation Program Office.
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