Powering aircraft
with renewable fuels

Every flight fueled at Seattle-Tacoma
International Airport could be powered by
biofuels in the near future. That’s the goal of

an effort launched by Alaska Airlines, The Boeing
Company, and the Port of Seattle and supported
by WSU-led research. WSU directs the Northwest
Advanced Renewables Alliance (NARA),

a university-industry coalition developing
alternative jet fuel from forest residuals,
post-harvest branches that become waste
products. In 2016 Alaska Airlines will conduct

a demonstration flight that will use 1,000 gallons
of NARA-engineered biofuel.

Sponsor: USDA National Institute of Food and Agriculture




. Supplying food, enerqy,
Sustainable resources and water for future generations
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Raising the bar for
packaged food quality

Packaged entrees like TV dinners and military rations have
traditionally been chock full of extra salt and additives, but
short on flavor, texture, and nutritional value. Dr. Juming Tang
has developed new food preservation methods that make
packaged food naturally tasty and highly nutritious—while
keeping bacteria and viruses in check. A $4 million grant from
the U.S. Department of Agriculture’s National Institute of Food
and Agriculture (NIFA) established a new Center of Excellence
at WSU that focuses on food safety processing technologies.
The Center will accelerate transfer of Dr. Tang’s revolutionary
Microwave Assisted Thermal Sterilization and Pasteurization
technologies to the marketplace. Meanwhile, the Australian
government has invested $7.2 million to support adoption

of the technologies in the South Pacific region.

Sponsor: USDA National Institute of Food and Agriculture

Improving water quality
while repurposing waste

Permeable pavement traps pollutants by filtering stormwater
that seeps through its surface. Its widespread use could
dramatically reduce the toxic impact of stormwater runoff.
But today’s porous paving materials break down too easily

to be suitable for heavily trafficked highways. WSU scientists
at the Washington Stormwater Center are exploring a solution
using repurposed carbon fiber discarded from The Boeing
Company’s manufacturing operations. Integrated into porous
concrete and asphalt, the fiber improves pavement durability.
It’s a breakthrough that could improve water quality while
keeping waste out of the landfill.

Sponsor: The Boeing Company
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|dentifying best practices
in teaching STEM disciplines

Education in the STEM subjects—science,
technology, engineering and mathematics—
serves as a steppingstone to social and economic
opportunity. How can teachers inspire interest

in these disciplines and make lessons stick?

More than 140 WSU researchers collaboratively
investigate STEM education. These scholars
examine instruction and monitor student learning
outcomes. They strengthen understanding of
best practices in teaching while developing
cutting-edge curricula in STEM subjects.

Sponsors:
National Science Foundation
U.S. Department of Education

U.S. Department of Education,
Office of Elementary and Secondary Education

U.S. Department of Justice

U.S. Department of Commerce,
Economic Development Administration




Promoting an informed and equitable
. . society, expanding individual opportunity,
Opportunlty and eqwty and advancing social justice
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Measuring the impact of the
Affordable Care Act on adults
with disabilities

The federal Affordable Care Act could profoundly affect

the lives of the estimated 18 million Americans with work
disabilities, many of whom struggle with unique and intensive
health care needs. Professor Jae Kennedy is leading a multi-
institution study of the law’s effects. The investigation tracks
recent changes in health insurance coverage, health care
access, use and cost for working-age adults with disabilities.

Sponsor: US Department of Health and Human Services, National Institute
on Disability, Independent Living and Rehabilitation Research

Helping police handle
tense encounters

Policing experts Lois and Stephen James aim to help
officers achieve the best possible outcomes when
reacting to people in crisis—and reduce the use of

force. The duo investigates ways to improve training

for Crisis Intervention Team (CIT), a method for de-
escalating confrontations. Police often use CIT to manage
situations with mentally ill individuals. The researchers
surveyed hundreds of law enforcement and mental
health professionals nationwide. With their findings, they
developed metrics for assessing police performance at
specific intervals in CIT encounters. Their metrics became
the building blocks of new CIT learning objectives for the
City of Spokane Police Department.

Sponsor: City of Spokane Police Department
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Designing the next-generation
power grid

Power systems experts from WSU, Vanderbilt University, and
North Carolina State University have teamed up to transform
the nation’s existing electric power grid into the Smart Grid
of the future. Today’s grid is a centralized system. Regional
power companies use a computer-automated network

to distribute electricity nationwide. Led by Dr. Anurag
Srivastava, the scientists are developing new software that
anticipates an era in which homes, neighborhoods, and
businesses play active roles in managing their own power
needs—producing and storing power locally, switching
breakers to restore lost power, and more. The new

software supports monitoring millions of data points,

so that a decentralized model of power management

can become a reality.

Sponsor: U.S. Department of Energy




Smart systems Harnessing technology to improve quality of life

-~~~ \ ~—~/ / ___\ _/ _\ _~ \| </ \ / _\ -~/ \ /.

Employing unmanned aerial vehicles
to make agriculture more sustainable

As the global population rises, farmers must produce more food with less
water, fewer fertilizers and pesticides, and a dwindling workforce. WSU
researchers see part of the solution in unmanned aerial vehicles (UAVs).
Outfitted with sensors, UAVs could monitor crop health, assess water use
and irrigation scheduling, and optimize nutrient applications. Agricultural
automation experts Lav Khot and Sindhuja Sankaran are testing how
UAVs perform these tasks and others, aiming to boost farm efficiency.
The data they collect will also enable scientists to select new, high-yield
crop varieties that tolerate stress and resist disease.

Sponsors:

U.S. Department of Agriculture, Agriculture and Food Research Initiative,
Food Security Challenge Area

Washington Tree Fruit Research Commission

Growing cyberforests to predict
the impacts of climate change

To determine how drought, warmer weather, wildfires, and other
climate-related changes will affect North American forests,

Ldistdeaol
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mathematicians Nikolay Strigul and Jean Lienard created a computer %
forest simulator. Their 3-D model is so realistic and detailed, it even E
represents the branches, leaves, and roots of individual trees. The "":'E
simulator lets forest managers predict wildfires and other disturbances. e

If a forest is destroyed, the tool can help determine the species of trees
and ecological factors necessary to reestablish it.

Sponsor: Simons Foundation

Newly patented technology adds the sense
of touch to digital experiences

The day may soon come when online shoppers can feel a shirt or sweater
with their fingertips before they buy. Haptic technology, which conveys
a sense of touch, already exists for selected applications. Professor
Hakan Gurocak at WSU Vancouver has patented two technologies that
could help push haptic interfaces into the mainstream. The robotics

and automation expert has found ways to make haptic devices smaller
using a magnetic fluid.

Sponsor: National Science Foundation
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Exploring matter at the extremes

The study of matter at extreme conditions of pressure and
temperature is central to many fundamental and exciting
scientific challenges in the physical sciences. It provides the
foundational research for addressing significant national
security objectives related to both military (conventional
and nuclear security) and energy (fusion, mining, oil and
gas production) needs.

Dr. Yogendra Gupta and his colleagues at the WSU
Institute for Shock Physics investigate the fundamental
response of materials under extreme conditions, related
theory and computational modeling, and the development
of advanced materials. Scientists collaborate with
universities and national laboratories in the United States
and abroad.




National security Fundamental research to protect America

Working in Kenya to
prevent diseases that
originate in animals

The 2014 Ebola epidemic exposed gaps in West
Africa’s preparedness to respond to a severe
disease outbreak. The Centers for Disease Control
and Prevention has since launched the Global
Health Security Agenda, which aims to improve
nations’ capacity to prevent, detect, and respond
to zoonotic diseases—those that originate in
animals. WSU’s Dr. M.K. Nienga, along with
co-investigators Dr. Terry McElwain and

Dr. Thumbi Mwangi (pictured at right), will
collaborate with officials in Kenya to establish
surveillance for zoonotic diseases in animals. They
will work to strengthen Kenya’s animal disease
workforce.

Sponsor: Centers for Disease Control and Prevention

Fostering agricultural productivity
and global stability

Abundant food is vital to a stable and secure world. WSU’s
International Research and Agricultural Development
program works to expand the capacity of farmers in the
developing world, often in areas of conflict. It employs a
community-based approach to support agricultural and
community development in Asia, the Middle East, Africa,
and South America.

Sponsors:
USAID
U.S. Department of Agriculture, Foreign Agricultural Service

Altria Group, Philip Morris

Kickstart International
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