





from the SwRI team. The
SwRI and JSC teams
worked together to inte-
grate the rate conversion
components and to inte-
grate the SSCS SDR. The
SSCS SDR has interoper-
ated with the existing
SSCS space radios in a
JSC laboratory and is an
example of how SwRI
and external teams can
work together to build an
integrated system.
Recently the SwRI
SDR team began a new
project to assist JSC in a
trade study to evaluate
SDR architectures that
could be used to build a
reconfigurable transceiver
for the Lunar EVA suit. This project may
have a bearing on the Constellation
communications system design effort
by NASA. SwRI researchers will evalu-
ate the costs and benefits of various
implementation approaches and assist
in forming the design strategy for the
EVA suit communications subsystem.

Future Directions for SDR Research

NASA has initiated the SDR archi-
tecture team to evaluate the suitability
of SDR technology for their manned
and unmanned space flight missions
and to develop a standard architecture
for NASA space radios of the future.
This team is defining the space
telecommunications radio system
(STRS) architecture, which standards
bodies are evaluating as a potential
standard architecture for space radios.
The team is promoting a plan to move
space-borne SDR in a flight-experi-
mental phase by deploying an SDR
testbed as a scientific payload on the
International Space Station and poten-
tially flying other reconfigurable radios
on future shuttle flights to execute
reconfigurable communications
demonstrations in space. SwWRl is a
likely partner in this work if the plan is
executed by NASA, and the waveform
developed on the SSCS SDR project is
a potential waveform for the space
SDR demonstration project.

Questions about this article?
Contact Moore at 210-522-5944 or at
michael.moore@swri.org.

Shown here is the component breakdown of the space-to-space communications system
(SSCS) software-defined radio (SDR) prototype built during joint research between SwRI and
NASA Johnson Space Center (JSC). Teams worked to integrate the demonstration and test its
interoperability with the flight radios in the JSC SSCS laboratory.

SpaceWire: Addressing another piece of the network communications puzzle

SwRI is working to extend protocol standards for SpaceWire, a low-power, high-speed net-
working technology for use on space vehicles. The SWRI team is working to integrate
SpaceWire with traditional network applications and to support the development of a Plug-
and-Play standard.

SwRI is developing some of the core components needed to provide SpaceWire with a
foundation for supporting off-the-shelf network applications. An internally funded research
project is exploring ways to implement a SpaceWire link-layer broadcast and address resolu-
tion protocol. Since broadcast is provided via Ethernet, many higher-level network protocols
on the Internet make use of it. Broadcast provides a convenient way to distribute the same
data across an entire network. The SwRI team has developed a simple, efficient protocol for
broadcast across SpaceWire. The protocol was presented to the European Space Agency, the
standards body for SpaceWire, early in 2007.

Standards to support rapid development of SpaceWire-networked spacecraft are another
area of activity for the SwRI team. The U.S. Department of Defense is establishing initiatives
for the Operationally Responsive Space program, a key goal of which is to develop low-cost,
multi-mission spacecraft that can be deployed within a few days of a mission concept. The
traditional process for development, assembly, integration, and testing must be streamlined to
make this possible. SwWRI engineers are participating in a working group to develop a Plug-
and-Play standard. With Plug-and-Play, instruments, communications devices and other com-
ponents are automatically detected and configured. The system would be ready for launch
with little or no manual setup time required. In the near future, a satellite with Plug-and-Play
design could be collecting images or providing communications within a few days of a major
disaster or military conflict. Developing these standards will contribute to a more flexible and
responsive environment for creating and deploying spacecraft applications.

Contact Allison Bertrand at (210) 522-3248 or allison.bertrand@swri.org, or Robert Klar
at (210) 522-5052 or robert.klar@swri.org.
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SwRl-developed Products Win R&D 100 Awards
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| A new compressor plate valve
and a client’s corrosion analyzer
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Aong—life valve for reciprocating compres-
sors and a software program for predict-
ing corrosion earned 2007 R&D 100 Awards
for Southwest Research Institute (SWRI). The
annual R&D Magazine awards recognize the

100 most significant technological achieve-
ments of the past year.

Semi-Active Compressor Valve

The SwRI-developed Semi-Active
Compressor Valve addresses a critical need
within the oil and gas industry, for which the
largest single maintenance cost is in replacing
compressor valves. Typically, reciprocating
compressors use passive compressor valves that
experience high plate impact velocities, often
resulting in fatigue failure. With more than
12,000 reciprocating compressors in use in the
United States alone, valve repair or replace-
ment and the associated downtime is a signifi-
cant investment for the natural gas industry.

“The SwRI-developed Semi-Active
Compressor Valve increases plate life by drasti-
cally reducing impact velocities,” said Dr.
Klaus Brun, principal developer of the valve
and manager of the Rotating Machinery and
Measurement Technology Section, Mechanical
and Materials Engineering Division. “Rather
than springs, the design uses electromagnets to
actively control impact velocities.”

The new design decreases valve replace-
ment and associated costs by more than 90
percent over conventional valves. Because the
new valves also are more efficient than con-
ventional valves, the natural gas industry can
operate its compressors more efficiently, more
reliably and more cost-effectively.

The valve was developed as part of the
Advanced Reciprocating Compression
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Technology program, conducted at
SwRI and jointly funded by the Gas
Machinery Research Council, BP and
the U.S. Department of Energy Office
of Fossil Energy-National Energy
Testing Laboratory Delivery
Reliability Program. Cook-Manley
Co. will manufacture the valve for
industrial oil and gas applications.

Corrosion Analyzer

The Corrosion Analyzer, a prod-
uct of OLI Systems Inc., is a software
program that predicts the occurrence
of corrosion for advanced fabricated alloys such as those used in chemical processing
and similar industries. Localized corrosion, in the form of pitting and crevice corro-
sion, limits the life of many systems. Once initiated, pitting can propagate rapidly,
leading to through-wall penetration. Pits also can be the initiation site for cracking that
can result in catastrophic failure.

Under contract to the National Institute of Standards and Technology Advanced
Technology Program and the Department of Energy, OLI Systems and SwRI developed
theoretical models for the electrochemical parameters that dictate when and how cor-
rosion occurs. By measuring the trends in these parameters, caused by metallurgical
variations resulting from fabrication procedures in a focused series of industry-relevant
environments, it is possible to predict corrosion within each of these environments.

SwRI researchers performed materials characterization and laboratory testing,
which OLI Systems used to develop the predictive model and incorporate it into a
software package.

“The Corrosion Analyzer allows process designers and operators to evaluate
advanced materials under realistic fabrication conditions and process environ-
ments,” said Darrell Dunn, manager of the Materials Performance and
Characterization Section within SwRI’s Mechanical and Materials Engineering
Division. “Materials developers may also be able to use this software to develop
process-specific materials.”

In all, SwRI has won 32 R&D 100 Awards since 1971. This year’s awards will be
presented October 18 in Chicago.

Contact Brun at (210) 522-5449 or klaus.brun@swri.org. Contact Dunn at (210)
522-6090 or darrell.dunn@swri.org.
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ECHNICS

Brief notes about the world
of science and technology at
Southwest Research Institute

Cassini finds Saturn moons are active

Saturn’s moons Tethys and Dione are
flinging great streams of particles into
space, according to data from the NASA,
European Space Agency and lItalian
Space Agency Cassini mission to Saturn.
The discovery suggests the possibility of
some sort of geological activity, perhaps
even volcanic, on these icy worlds.These
results appeared in the journal Nature.

The particles measured by Cassini
were traced back to the two moons
because of the dramatic movement out-
ward from their orbit of electrically
charged gas in the magnetic environment
of Saturn. Known as plasma, the gas is
composed of negatively charged elec-
trons and positively charged ions, which
are atoms with one or more electrons
missing. Because they're charged, the
electrons and ions can become trapped
inside a magnetic field.

Saturn rotates in just 10 hours and
46 minutes. This sweeps the magnetic
field and the trapped plasma through
space. Just like a child on a fast-spinning
merry-go-round, the trapped gas feels a
force trying to throw it outward, away
from the center of rotation.

SWRI to publish second hydrogen

Soon after the Cassini spacecraft
reached Saturn in June 2004, its instru-
ments revealed that the planet’s hurried
rotation squashes the plasma into a disc,
and that great fingers of gas are being
thrown out into space from the disc’s outer
edges. Hotter, more tenuous plasma then
rushes in to fill the gaps.

Now, Dr. Jim Burch, vice president of
the Space Science and Engineering
Division at SwRI, and his colleagues on the
Cassini Plasma Spectrometer team have
shown that the direction of the ejected
electrons points back toward Tethys and
Dione. “It establishes Tethys and Dione as
important sources of plasma in Saturn’s
magnetosphere,” said Burch.

More flybys of Dione and Tethys are
scheduled in the future, which will allow
the magnetometer team and the other
instrument teams a close-up look at the
moons. Before that happens, the teams

have to go back and search for further
signs of activity in the data already col-
lected during the Tethys and Dione flybys
of 2005.

In addition, Burch says that, having
detected the electrons, they will try to
determine the composition of the Tethys
and Dione plasma using ion data.

The Jet Propulsion Laboratory, a divi-
sion of the California Institute of
Technology in Pasadena, manages the
Cassini-Huygens mission for NASA's
Science Mission Directorate, Washington.
The Cassini orbiter was designed, devel-
oped and assembled at JPL. The Cassini
Plasma Spectrometer team is based at
SwRI. The magnetometer team is based at
Imperial College in London, working with
team members from the United States and
several European countries.

Contact Burch at (210) 522-2526 or
jim.burch@swri.org.

technology information report

Southwest Research Institute is
launching its second information sub-
scription service on the status and future
prospects for generating and using hydro-
gen in alternative liquid automotive trans-
portation fuels.

The new information service report,
due out in late 2007, focuses on the
potential for large-scale production of lig-
uid automotive fuels and blend compo-
nents, such as dimethyl ether and ethanol,
from North American hydrogen-deficient
carbon feed stocks during a transition to a
future hydrogen fuel economy.

The report will examine the prospects

for such fuels to become available in the
United States within the next 20 years.

Potential feed stocks consist of coal, heavy
fossil hydrocarbons from oil shale and tar
sands, and biomatter such as plant lignins.
Fuel production from these feed stocks
would require heat and hydrogen that
could be generated by new nuclear power
plants that may be deployed in the United

States. Other potential energy and hydrogen
sources, such as new-generation coal gasifi-

cation facilities, will also be discussed.

An earlier report from the first informa-
tion service, issued in December 2006,
focused on automotive-fuel hydrogen gen-
eration using nuclear reactors. “The avail-
ability of hydrogen from low-carbon
emission processes may play a critical role
in the U.S. reducing its dependence on for-
eign petroleum sources as well as reducing
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greenhouse gas emissions,” said Joe
Redfield, manager of Advanced Vehicle
Technology in SwRI's Engine, Emissions
and Vehicle Research Division.

The report is a joint effort of SWRI’s
Geosciences and Engineering Division,
the Chemistry and Chemical Engineering
Division, the Fuels and Lubricants
Research Division and the Engine,
Emissions and Vehicle Research Division.
Participation in the subscription service is
available for a $50,000 fee.

Contact Redfield at (210) 522-3729
or joe.redfield@swri.org. For more infor-
mation on the Hydrogen Technology
Information Service, or to subscribe, see
http://www.swri.org/4org/d03/vehsys/
hydrogen/default.htm




SwRI expands FOCAS technologies for
automotive exhaust catalyst aging

Southwest Research Institute has
expanded its FOCAS technology to
include a FOCAS Hot Gas Test Rig
(HGTR ) along with its original gasoline
burner-based catalyst aging system.

Catalytic converters became a part of
the vehicle exhaust system in the mid-
1970s to meet emission regulations man-
dated by the U.S. Environmental
Protection Agency. Since the introduction
of the three-way catalyst, engineers and
scientists have worked to optimize the
performance and durability of these
devices to meet increasingly stringent
emissions and durability standards.
Vehicle manufacturers are required by the
EPA to demonstrate that a catalyst system

have been operated or “aged” for a period that simu-
lates the vehicle’s useful life. The classic approach to
aging uses an engine bench stand to accelerate the
aging of the catalyst. FOCAS offers a method of aging
the catalyst that is much faster and more precise than
an engine-based approach.

FOCAS uses a gasoline-fueled burner with an inte-
grated, computerized control system to age catalytic
converters. The flow of exhaust gas from an engine can
be simulated under a variety of load conditions, allow-
ing full-sized automotive catalyst systems to be rapidly
aged. The system is capable of producing exhaust gas at
elevated temperatures for extended periods.

“The FOCAS burner-based catalyst-aging system
can produce much higher exhaust temperatures than an
engine, allowing catalyst aging time to be significantly
reduced, saving automotive manufacturers time and
money,” said Cynthia Webb, a principal engineer in
SwRI's Engine, Emissions and Vehicle Research
When conducting emission  Division.

Contact Webb at (210) 522-5873 or

D015489-5397

meet the emissions regulations for the use-  testing of new vehicle models,
ful life of the vehicle on which it is used.

manufacturers use catalysts that  cynthia.webb@swri.org.

SwRI’s Simpkins earns Health Physics
Society Award

Ali Simpkins, a senior research engineer in
SwRI's Geosciences and Engineering Division, has
been selected to receive the 2007 Elda E. Anderson
Award from the Health Physics Society.

The HPS is a scientific and professional organi-
zation whose members specialize in occupational
and environmental radiation safety. The award hon-
ors the memory of Elda E. Anderson, a pioneer in
the field of health physics and a founding member
of HPS. It is given to an HPS member 40 years of
age or younger in recognition of excellence in
“research or development, discovery or invention,
devotion to health physics, and/or significant contributions to the profession of
health physics.”

Simpkins was recognized for her continued service to the HPS as well as her
contribution to environmental health physics, including the development of tritium-
derived intervention levels adopted at the federal level.

Simpkins, who joined the SwRI staff in 2006, is a nuclear engineer with experi-
ence in environmental pathway analysis, risk assessment and nuclear safety analysis.
Her work at SWRI has concerned research on biosphere characteristics in support of
regulatory reviews for the potential high-level radioactive waste repository at Yucca
Mountain, Nev., and biosphere dose model development.

Simpkins holds bachelor’s and master’s degrees in nuclear engineering from the
University of Missouri-Rolla. She is the author or co-author of more than 50 publica-
tions, presentations and technical reports and serves as a technical reviewer for the
journals Health Physics, Nuclear Technology and Nuclear Safety.

Simpkins is director for the HPS Strategic Plan Goal 5: Government, Public and
Society Relations. She is also a member of the American Nuclear Society, Tau Beta
Pi, Alpha Nu Sigma and Blue Key.

Contact Simpkins at (210) 522-6260 or ali.simpkins@swri.org.
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SwRI opens Minnesota computational
mechanics office

Southwest Research Institute has
opened an office in Minnesota to
enhance its computational capabilities in
evaluating the dynamic response of
materials and structures to impact and
explosive loading.

The Computational Mechanics
office, located in Saint Louis Park, Minn.,
a suburb of Minneapolis, is headed by
Dr. Gordon R. Johnson, an internation-
ally known expert in the field of compu-
tational modeling of materials. Johnson
has joined the SwRI staff as a program
director. Other staff members at the
Minnesota office are Principal Engineer
Timothy J. Holmquist, Senior Research
Engineer Dr. Stephen R. Beissel and
Research Engineer Dr. Charles A.
Gerlach.

“SwRI has collaborated with Dr.
Johnson on materials characterization
research since the late 1970s and has
worked with him and his colleagues on a
number of projects,” said Dr. Charles
Anderson, director of SWRI’s Engineering
Dynamics Department, which will over-
see the Minnesota office.

Contact Anderson at (210) 522-
2313 or charles.anderson@swri.org.



New method helps forecast radiation hazards up to an
hour in advance

One of the greatest threats to human space exploration
is the sudden, unpredictable occurrence of radiation out-
bursts from the Sun. Researchers have long sought a
method for predicting when the hazardous particles from
extreme solar events, such as flares, coronal mass ejections
and radio bursts, would reach humans or technology in
space.

Research by Dr. Arik Posner, a research scientist at
Southwest Research Institute, has led to a new method for
forecasting the appearance and intensity of solar ion events
by measuring relativistic, near-light-speed electrons.
Relativistic electrons are highly abundant, easy to detect
outside of the magnetosphere and detectable ahead of the
more dangerous ions that follow. Extreme solar events cre-
ate the relativistic electrons, which have characteristics that
can be exploited to predict the time and intensity of later-
arriving ions, predominantly protons with energies more
harmful to humans.

Energetic protons and heavier ions are among the main
constituents of solar particle events, and their effects on the
human body result in a higher cancer risk for humans in
space. Exposure to these hazardous particles can also result
in acute radiation syndrome, with symptoms that include
vomiting, skin burns or abruption of central nervous system
function. An early warning system for the detection of haz-
ardous particles could mitigate the risk of radiation damage
to astronauts by forecasting impending levels of radiation
exposure.

“This method provides advance warning up to about
one hour,” said Posner. “Although it seems relatively short
notice, the warning can be decisive in the prevention of
acute radiation sickness and will help astronauts reduce
their total exposure to radiation.”

The method is being considered by the NASA Johnson
Space Center in the design of lunar missions. “A one-hour
warning would reduce the odds of being caught in a solar

storm outside of a lunar habitat, where astronauts are most vulnerable,
by more than 20 percent compared to current methods, and allow sci-
ence missions to venture to farther distances,” said Dr. Francis
Cucinotta, chief scientist for the NASA Space Radiation Program.

The study is based on observations by the Comprehensive
Suprathermal and Energetic Particle Analyzer (COSTEP) instrument on
the Solar and Heliospheric Observatory. SOHO is a project of interna-
tional cooperation between NASA and the European Space Agency.
Since SOHO launched in 1995, COSTEP has provided a wealth of data
covering an entire solar cycle, including the 2001 solar maximum,
allowing for meaningful tests of this forecasting method.

Contact Posner at (202) 358-0727 or arik.posner@swri.org.

Benchmarking

PROGRAM®

SwRI benchmarking program evaluates four 2007 model year diesel engines

Southwest Research Institute is evaluating four new engines for the Heavy-Duty Diesel Engine
Benchmarking program, focusing on the engine performance and fuel consumption associated with
new exhaust emissions control technology. Manufacturers developed this new control technology,
which uses the ultra-low-sulfur diesel fuel now available nationwide, to meet 2007 U.S.
Environmental Protection Agency emissions regulations.

SwRI is benchmarking a light heavy-duty Cummins ISB diesel engine from a Dodge Ram pickup
truck plus three heavy, heavy-duty diesel engines: the Caterpillar C15, Cummins I1SX and Volvo D13.
Additional engines of interest may be added later in the year. The program already includes data
from 10 previously benchmarked heavy-duty diesel engines.

“Diesel engine manufacturers are responding to the new EPA regulations by incorporating new
exhaust aftertreatment systems that require ultra-low-sulfur diesel fuel,” said Mike Ross, a program

manager in the Engine, Emissions and Vehicle Research Division. “These engines are expected to be quite different from their predeces-
sors that met 2004 EPA regulations. It will be interesting to see how each OEM (original engine manufacturer) has addressed the fuel

economy issue.”
Contact Ross at (210) 522-2690 or mross@swri.org.
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IEECENT FEATURES

from Technology Today

Earthquake Ground Movements (Spring 2007)
Marius Necsoiu, Ph.D., David A. Ferrill, Ph.D., and Kevin J. Smart, Ph.D.
SwRI scientists use satellite remote sensing to map ground ruptures and surface displacements.

Encountering Jupiter (Spring 2007)
Nearly eight years from its Pluto target, the New Horizons SWAP instrument observes solar
wind interactions near Jupiter.

SwRI Celebrates 60 Years (Spring 2007)
The Institute responds to the changing needs of clients and the nation.

Closing the Safety Loop (Spring 2007)
Ryan D. Lamm and Steven J. Sprouffske
Technology links smart vehicles with intelligent highways

Roadmap to the Driverless Vehicle (Spring 2007)

Steven W. Dellenback, Ph.D.

An SwRI initiative uses Intelligent Traffic Systems technologies to improve the state of the art in
autonomous vehicles.

Balance of Power (Fall 2006)
Glenn R. Wendel and Travis Jackson
Hydraulic-powered components add to vehicle efficiency, reduce emissions.

The Fluid Properties Meter (Fall 2006)
Eric Kelner, P.E.
SwRI researchers develop innovative energy meter to determine natural gas properties.

Making the World a Safer Place to Live (Fall 2006)

Glenn M. Light, Ph.D.

Technologies that nondestructively examine materials and structures for flaws remain vital to
assuring the reliability of America’s industrial components and aging infrastructure.

Air Crews in Training (Fall 2006)
Kevin Miller
An upgraded simulator helps train Air Force Reserve C-130 aircrews.

Voyage from the Bottom of the Sea (Summer 2006)
George K. Wolfe and B.K. Miller Jr.
SwRI researchers help design a next-generation submarine rescue vehicle.

Friendly Eyes, Hostile Skies (Summer 2006)

Angel Rivera Jr. and Victor Murray

An SwRI-developed flight management system adds capability to compact unmanned aircraft
system.

Quality Through a Prism (Summer 2006)

Robert P. Gauss Jr. and John W. White

An SwRI-developed data acquisition system improves automotive fluid and component evalua-
tions.

Ensuring the Health of Our Power Lines (Summer 2006)
J. Mark Major
SwRI engineers are working with EPRI to develop remote sensors for electric transmission lines.

Fax requests for articles previously published in Technology Today to (210) 522-3547 or
e-mail jfohn@swri.org. Recent Technology Today features, as well as a listing of older
titles, are available online at technologytoday.swri.org.
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coming up

Trade Shows

Look for Southwest Research Institute at the following:

o 36th Turbomachinery Symposium, Houston; Sept.
10-13, 2007

* F-16 and Proven Aircraft TCG Worldwide Review,
Ogden, Utah; Sept. 10-14, 2007

* IEEE AUTOTESTCON 2007, Baltimore; Sept. 17-20,
2007

¢ American School of Gas Measurement Technology,
Houston; Sept. 17-20, 2007

¢ CPhl Worldwide 2007, Milan, Italy; Oct. 2-4, 2007

* Modern Day Marine, Quantico, Va.; Oct. 2-4, 2007

¢ ITC (International Telemetering Conference) 2007,
Las Vegas; Oct. 22-25, 2007

« 44th Apnual AOC (Association of Old Crows)
International Symposium and Convention,
Orlando, Fla.; Nov. 11-15, 2007

* AAPS (American Association of Pharmaceutical
Scientists) Annual Meeting and Exposition, San
Diego; Nov. 11-15, 2007

* Logistics Officers Association National
Conference, Washington D.C.; Nov. 12-15, 2007

¢ Interservice/Industry Training, Simulation and
Education Conference (I/ITSEC), Orlando, Fla.;
Nov. 26-29, 2007

¢ ASIP (USAF Structural Integrity Program) 2007,
Palm Springs, Calif.; Dec. 4-6, 2007

¢ Underwater Intervention, New Orleans; Jan. 29-
31,2008

¢ InformexUSA 2008, New Orleans; Jan. 29-Feb. 1,
2008

o AFCEA/USNI Western Conference, San Diego;
Feb. 5-7, 2008

¢ In-Cosmetics, Amsterdam, The Netherlands; Apr.
15-17, 2008

¢ EUROSATORY, Paris; June 16-20, 2008

emp|oyment

Southwest Research Institute is an independent,
nonprofit, applied research and development organiza-
tion. The staff of 3,000 employees pursue activities in the
areas of communication systems, modeling and simula-
tion, software development, electronic design, vehicle
and engine systems, automotive fuels and lubricants,
avionics, geosciences, polymer and materials engineer-
ing, mechanical design, chemical analyses, environmen-
tal sciences, space sciences, training systems, industrial

engineering and more.

SwRI is always looking for talented technical staff
for its San Antonio facilities and for locations elsewhere
in the United States. We welcome your referrals. The
Institute is an Equal Opportunity Employer, M/F/D/V,
committed to diversity in the workplace. Check our
employment opportunities at jobs.swri.org.
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