• Gasoline & Diesel Engine
Lubricant Evaluations
• Driveline Fluids Evaluations
• Filtration Evaluations
• Fuel Performance & Qualifications
• Analytical Support Services
• Fuel Economy Evaluations
• Test Stand Design & Fabrication
• Fuel & Lubricant Surveys,
Sampling & Analyses
• Screener Development
• Computational Fluid Dynamics
• Fire-Resistant Fuels
• Model-Based Controls
• Engine Design
• Emissions Reduction
• Transmission Design
• Natural Gas Engine Development
• Materials Compatibility
• Alternative Fuel Evaluations
• Powertrain Modeling &
Controls Development
• High-Efficiency Gasoline
Engine Research
• Particle Science
• Engine Development
• Generator Set & Combined
Heat & Power Evaluations
• Homogeneous Charge
Compression Ignition
• Hydraulic Design
• Hardware-in-the-Loop Evaluations
• Light-Duty Fuel Economy
• Hybrid Vehicle Design
• Contamination Research
• Wear Evaluations
• Vehicle Testing
• Accelerated Durability Evaluations
• Energy Storage Technologies
• Battery Evaluations
• Applied Electronic Controls
• Tribology

We are transferring our awardwinning Dedicated Exhaust Gas
Recirculation engine technology,
developed for gasoline-powered
cars, to new areas by exploring
its application to medium-duty
trucks and off-road equipment.
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valuating on- and off-road engines —
and the fuels that power them — has
been a core program of Southwest
Research Institute since its founding in
1947. We combine our expertise in fuels,
lubricants, and emissions research with our
internationally recognized work in engine
and transmission technologies to serve
clients around the world.
We have the largest independent fuels
and lubricants laboratory in the world, and
we test virtually every engine oil and fluid
available on the market.
SwRI researchers are evaluating oil
samples collected domestically and around
the globe for the American Petroleum
Institute (API™) Aftermarket Audit Program.
The program, underway at SwRI since 2009,
involves independent contractors procuring
currently manufactured oils from retailers.
Samples are then sent to SwRI, blind coded,
DM19375_4871

and laboratory tested to ensure that they
meet the advertised API specifications.
We are developing and implementing
six new gasoline engine tests for the
International Lubricants Standardization
and Approval Committee. These GF-6
specification tests will govern passenger car
motor oil performance. The tests will gauge
engine lubricant performance as it relates to
wear, deposits, sludge, low-speed pre-ignition,
and fuel economy. The development process
typically takes several years and involves a
joint effort between automotive manufacturers,
test laboratories, and oil additive companies.
Expected to go online in early 2018, the GF-6
specification will be in effect for a minimum
of five years.
We also are developing test protocols for
new API diesel specifications, expected to be
implemented in December 2016. API CK-4 is
for oils used in high-speed, four-stroke diesel

We evaluate engine oil samples to ensure
they meet international specifications set by
the American Petroleum Institute (API) and
the International Lubricant Standardization
and Approval Committee (ILSAC).

A new baghouse system draws exhaust from
our engine test cells.The system filters out
particulate matter and discharges it to a
waste container for safe disposal.

D021619_5394

engines to meet 2017 model year
on-highway and non-road emissions
standards. API FA-4 is for 30-weight
oils specifically formulated for use in
high-speed, four-stroke diesel engines,
to meet 2017 model year on-highway
greenhouse gas emission standards.

D021670

Fuel economy improvements remain
the prime driver for both of these new
lubricant specifications. As new engine
designs account for lower lubricant
viscosities, increased fuel economy can
be achieved. However, older engines that
were not designed for the thinner and
more robust lubricants may not have
proper lubrication if thinner oils are
used in them. This potential lack of
“backwards compatibility” has become
a new industry concern.
SwRI is one of two organizations
chosen globally by a major automotive
manufacturer to conduct a vehicle fuel
economy test as part of its revised engine
oil specification. This high-precision
test is conducted with passenger cars
operating on chassis dynamometers to
demonstrate fuel economy gains of at
least 0.5 percent for the next generation
of efficient motor oils.

Since 1956, SwRI has operated the
U.S. Army Tank Automotive Research,
Development and Engineering Center
(TARDEC) Fuels and Lubricants
Research Facility. TARDEC, located on
the grounds of SwRI, is a governmentowned facility that provides advanced
research, development, and engineering
services to the U.S. Army and other
government agencies. The Army
continues to invest in this legacy program. Recent upgrades include a new
axle test stand for evaluating the effects
of lubricants for light-, medium-, and
heavy-duty applications.
SwRI is committed to protecting the
environment. We installed a baghouse
system to reduce particulate emissions
generated by our engine test cells. The
system filters out particulate materials,
primarily soot, for safe disposal.
Our researchers continue to develop
innovative engines and components to
increase efficiency and lower emissions.
Under our internal research program, we
developed the Hot Gas Transient Reactor
(HGTR®), a system that simulates diesel
engine exhaust. Using HGTR, engineers
can develop and test catalysts and

Leveraging research conducted for our High-Efficiency Dilute Gasoline
Engine consortium, we developed an engine combustion and air handling
system with cooled EGR to significantly improve fuel consumption and
meet regulated emissions standards for a passenger car application.
D021651_8275
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aftertreatment systems without an actual
engine, cutting fuel costs in half. The
capability also allows aftertreatment
systems to be developed in parallel with
new engine systems.

Using internal research funding,
we designed state-of-the-art,
single-cylinder engines to perform
advanced combustion research.
The customizable engines are
offered to clients in heavy-,
medium-, and light-duty variants.

We are exploring applications for our
award-winning Dedicated Exhaust Gas
Recirculation (D-EGR®) engine technology,
which significantly improves gasoline vehicle
economy. Through our internal research
program, we are evaluating using D-EGR
technology in applications that traditionally
use diesel engines, such as medium trucks
and small off-highway equipment. Also
using internal funding, we designed and
built a single-cylinder research engine.
Drawing on this development, we are

seeking external sources to develop a heavyduty version of our engine.
We are the leader in developing and
managing automotive consortia. Our Clean
High-Efficiency Diesel Engine (CHEDE)
consortium completed its 24th year of activity,
and our High-Efficiency Dilute Gasoline
Engine (HEDGE®) consortium marked 10
years. This year we added two more: the
Advanced Engine Fluids (AEF) and Advanced
Combustion Catalyst and Aftertreatment
Technology (AC2AT) consortia. AEF studies
the effects of fuels and lubricants chemistry on
engines, while AC2AT focuses on catalyst and
emissions control technologies.
As electric and hybrid automobiles become
D021650_9399
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SwRI designed and built
six identical test stands to
support development of
the new Sequence IVB
engine oil test for the
lubricant industry.The test
stands are designed to
operate a 1.5-liter
gasoline engine with a
250-horsepower eddy
current dynamometer.

D019502_9594

D019751_6099

more commonplace, the need for small, effective, safe battery
designs is increasing. To address this need, SwRI established an
Energy Storage Technology Center (ESTC) that brings together
multidisciplinary expertise in automotive technology, electronics,
chemistry, advanced materials, and product assurance to help solve
problems associated with energy storage. ESTC complements the
efforts of our Energy Storage System Evaluation and Safety (EssEs)
consortium, which completed its fourth year in 2015.
SwRI was one of six global “Partners in Innovation” for the
annual Shell Eco-marathon, a university student competition held
annually in the Americas, Asia, and Europe. As part of the event, we
sponsored the Technical Innovation Award, given for outstanding
initiative and technical ingenuity. This is the fifth year SwRI has
participated in the Eco-marathon.
On the international front, we assisted China’s Ministry of
Environmental Protection in establishing the Beijing 6 automotive
emissions standards for non-road diesel engines. Using cooled EGR
technology developed as part of our HEDGE consortium, we
completed design and development programs for two light-duty,
spark-ignited engines for the Chinese market.
We completed an expansion of our large engine test facility,
which increased our test capability from 5,000 to 7,000 horsepower
and added two test cells. SwRI will use these cells to develop and
certify large locomotive, marine, and off-highway engines. l
Visit automotiveengineering.swri.org for more information or contact
Vice President Daniel W. Stewart, P.E., at (210) 522-3657 or daniel.
stewart@swri.org, or Vice President Steven D. Marty, P.E., at (210)
522-5929 or steven.marty@swri.org.

2015 ANNUAL REPORT

Our Hot Gas Transient Reactor (HGTR®), developed using internal
funding, simulates diesel engine exhaust.The HGTR system allows
researchers to evaluate catalysts without using an engine.
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