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Dean’s Message

D

ear alumni and friends,

their successful, first test flight,
which is featured on our cover!
Another group of students is

I am pleased to share with you our special edition of Innovation,

doing important, real design

which is devoted to our work in aerospace and aviation.

work for Boeing as part of the
Boeing Scholars program (p. 18).

It’s a very exciting time here in the college, as our work contributes to the strength of our state’s economy, including the aero-

These types of partnerships and collabo-

space industry. Please see our story (p. 8) on the recent selection

ration help to build our future workforce, drive

of WSU to co-lead the Federal Aviation Administration’s new

innovation, and ultimately build a stronger economy for the

Center of Excellence for Alternative Jet Fuels and the Environ-

entire state of Washington.

ment. An important part of our land-grant mission has always
been to work with industry partners to solve important chal-

The Washington State legislature has recognized our important

lenges for the state and nation. We are doing more than ever to

work and is providing real support to significantly expand our

encourage collaboration with industry and regional partners, to

programs. Last year, they directed that $3.8 million currently

better prepare our students for the 21st century workplace, and

used to support other programs (both here at WSU and at Uni-

to encourage innovation and entrepreneurship within the col-

versity of Washington) be spent to grow engineering and com-

lege that has real impacts.

puter science enrollments to meet industry demand. With the
current fiscal year budget, the legislature has funded additional

For more than a year, I have served as a member of Washington’s

expansion of computer science and engineering enrollments,

Joint Center for Aerospace Technology Innovation (JCATI) board.

with a new allocation of $5.7 M for this biennium (p.19). We

The group came out of a legislative effort to address technologi-

have already hired 10 new faculty members in our research focus

cal questions important to the state’s aerospace industry. The

areas, including in environmental research (air and water), smart

center works to support the industry by pursuing research that

environments, catalysis, and advanced materials to meet bur-

is relevant to aerospace companies and by providing industry-

geoning student enrollments.

focused research opportunities for students. In the past year, the
center has provided grant support for a total of 14 WSU projects,

I so appreciate your continuing support for this important work.

eleven of which came out of this college. I hope you enjoy read-

You are making a difference in helping us to reach our goals.

ing about the projects from the first round of grants, featured on
p. 2–7. You can see how our researchers are working closely with

Please feel free to contact me or drop by, so I can tell you more

industry partners to solve important and very applied challenges

about our latest innovations. I look forward to hearing from you.

for the aerospace industry.
You can also learn about some of the important work we’re doing
in the area of aviation biofuels. We were one of just a few uni-

Sincerely,

versities invited to attend this summer’s Paris Air Show (p. 12),
which brings in 150,000 aviation industry representatives from
around the world. Two of our faculty members, Voiland School
Director Jim Petersen and Professor Mike Wolcott, who co-directs

Candis Claiborn

a $40 million USDA grant for the development of an aviation
biofuels industry in the Pacific Northwest, attended the air show.
Meanwhile, a group of our students is getting some significant
attention for their effort to build the first-ever, university-built
liquid hydrogen unmanned aerial vehicle (p. 16). Take a look at

On the cover: Student project, Genii, takes flight.
See p. 16
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W S U F l i e s H i g h at J C AT I S y m p o s ium

I

n 2012, Washington established the
Joint Center for Aerospace Technology

Innovation (JCATI) to support the aerospace industry. The center encourages
collaboration between universities and
industry to conduct research, provide
hands-on student opportunities in aerospace, and to identify future research and
technology needs.

Deukhyoun Heo at inaugural JCATI symposium

R e s e a r c h e r s H e l p L au n c h 3 - D P r i n ti n g i n t o S p a c e

R

esearchers at Washington State University are working with

“You can imagine that you want to print an airplane structure, but

Aerojet Corporation on an exploratory project to make

you have to prove that it’s good,” said Christian Carpenter, program

custom satellite parts using 3-D printing. Lower costs, less

manager at Aerojet. “The pieces have to work every time—and many

waste, quicker turnaround, and easier modification are some

of them for long periods.”

potential benefits.
He said he anticipates WSU will help the company develop parts
Amit Bandyopadhyay and Susmita Bose, professors in the School

that work every time. The researchers plan to co-author a paper on

of Mechanical and Materials Engineering, will work on printing

the project.

metal and ceramic components for low-volume manufacturing
of a miniature research satellite. About the size of a coffee cup, it

Bandyopadhyay and Bose are well known for 3-D printing of bone-

holds the world’s smallest liquid rocket engine.

like materials for orthopedic implants. With support from NASA,
they also have demonstrated the possibility of printing 3-D objects

3-D printing allows creation of objects directly from computer-aided

from moon rock regolith (dust, soil, and rock bits).

design (CAD) models. Material is heated using a laser and is printed
out layer by layer, like melted candle wax, into a desired shape.

“We believe that additive manufactur-

In its

ing could mean lower cost parts due

August 2013 issue,

Although Aerojet has been interested in additive manufactur-

to no tooling, no set up, and little

ing (another name for 3-D printing), the company has been

rejected material,” said Carpenter.

IT World magazine

concerned about meeting design specifications for attributes like

“This could shorten our sched-

designated this project as

strength, uniformity, and brittleness.

ules for small quantity parts.”

“one of the top five most

Susmita Bose and Amit Bandyopadhyay

Parts could also be more easily modified than with traditional manufactur-

fascinating 3D printing
projects.’’

ing techniques.
“It enables us to look at new designs that we really can’t build any
other way,” Carpenter said. “This work is a necessary step that allows
us to validate 3-D printing technology for space systems.
“Whether the project successfully produces parts or not, we’re going
to learn something valuable,” he said. “I have no doubt that we’re
going to find an application for this manufacturing process that
provides significant benefit.”
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JCATI

Dean Candis Claiborn is on the JCATI board, and joined the University of Washington’s College of Engineering dean, Michael Bragg, and MIT professor emeritus,

The symposium featured a poster

Earll Murman, on a panel at JCATI’s inaugural symposium earlier this summer.

session of the research funded by

Researchers, students, industry leaders, and aerospace enthusiasts from all over

2012-2013 JCATI grants, including

the state attended the all-day event at the University of Washington’s Kane
Hall to hear lectures and panel discussions on the future of aerospace innova-

the following six projects from CEA.

tion in Washington.

Using

a

Cool
New

I n s t r um e n t
Look

W

at

Take

t o

Rocket

Fuels

ith the hope of developing better rocket fuels, a group of

To measure the energy densities, Leachman is retrofitting an

researchers is developing instrumentation to test super

instrument that precisely measures density and sorption, or

cold fuel mixtures.

a

the ability of a material to hold or take up another substance.
Leachman first saw the instrument as an undergraduate at the

Led by Jake Leachman, assistant professor in the School of

University of Idaho in the late 1990s. The instrument, called a

Mechanical and Materials Engineering, the researchers received

Rubotherm Isosorp 2000, has since been sitting unused for several

support from the Joint Center for Aerospace Technology Innova-

years. To retrofit it, the researchers are “strapping a refrigerator to

tion and from Aerojet Corporation to develop the instrumenta-

it,” he says. Then, they can measure mixtures at temperatures as

tion, which will be able to look at gelled mixtures of new kinds of

low as 3 Kelvin, or -454 degrees Fahrenheit. Using the same basic

high energy density fuels, like hydrogen and methane mixtures.

way of measuring that Archimedes discovered in his bathtub, the
researchers will precisely measure density by seeing how much

To send a rocket into space requires a fuel with high specific

liquid their materials displace.

energy and energy density. Rocket fuels have changed little
in the past 40 years, but recent advances have created new

“Once retrofitted, this instrument will be unique and advantageous

lightweight and strong fuel tanks that can store fuels at high

to the aerospace industry in the state,” says Leachman. “The poten-

pressures. With a significantly lower cost for liquid natural gas,

tial gains to established aerospace technologies are substantial, and

aerospace companies are interested in investigating new types of

the capabilities resulting from this work could be substantial for

gelled fuel mixtures.

the aerospace community in Washington state for years to come.”

“For many years, we didn’t have a lightweight container to
allow us to store these new kinds of high pressure fuels,” says
Leachman. “We didn’t have the logistics. The new tanks have
created a new opportunity.”
Leachman is interested in testing mixtures of methane and hydrogen at cold temperatures. The gelled mixture would be similar to
wet snow, with methane being the ice slush and the hydrogen
behaving like water. By mixing the two fuels, you can increase its
energy density, which makes it a more attractive possible fuel with
many possible applications. Nobody has done careful density measurements of such a fuel, with only one data set since 1960.
Jake Leachman (center back)
with engineering students.
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I m p r o v i n g A v iati o n C o mmu n i c ati o n s

R

esearcher Deukhyoun Heo is develop-

Airplanes are equipped with antennas and

improved digital signal can also mean

ing technology that can improve the

transmitters that allow communication

better wireless connections and easier

quality and speed of aviation communi-

from plane to satellites, other planes, and

video downloads for airline customers.

cations while also saving energy.

air towers. When a pilot wants to speak
with air traffic controllers, for example,

Heo is working to reduce the power

Heo, associate professor in the School

the antennas convert electric charges into

use and size of the technology. “Now

of Electrical Engineering and Computer

electromagnetic waves that transmit sound

we are working on a highly integrated

Science, received a grant for his work

from the plane to the control tower.

beamforming chip that has 8-16 channels

in “beamforming” chips from the Joint

rather than one, and that can also save

Center for Aerospace Technology and

Traditionally the antennas must physi-

power and energy,” Heo said. Multiple

Innovation (JCATI).

cally move to point at the satellite, plane,

channels mean the chip can receive and

or other device with which it wants to

output more data quickly and efficiently.

JCATI helps support the aerospace indus-

communicate and the equipment is gen-

try in Washington by creating a bridge

erally bulky and heavy.

between industry and university research.

similar research, Heo’s is unique because

The Boeing Company and WSU’s Center

Heo’s research is on beamforming chips

it is reconfigurable and has greater power

for Design of Analog-Digital Integrated

that create a signal digitally, meaning

reduction technology. The hardware for

Circuits (CDADIC) are also partners in

that the antennas do not have to physi-

the beamforming receivers can be used

the project.

cally move. Instead, the signal moves

for a variety of frequencies and reduces

toward the device. The chips are also

power use by one fifth.

Heo is trying to reduce the size and

light, which reduces the plane’s weight

volume of the receivers that generate

and saves power.

communication signals on planes while
increasing transmitted data and trans-

In addition to improving communications

mission speed.

between pilots and air traffic control, the

Researcher Deukhyoun Heo

4

While a few universities are working on
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JCATI

New Power

for

N e x t - g e n e r ati o n C o mm e r c ia l A i r p l a n e s

A

group of researchers is collaborating

Engineering) and

with the Boeing Company to provide

Anurag Srivastava

more efficient electric power on next-

(Electrical Engi-

generation commercial airplanes.

neering)

Led by Chen-Ching Liu, Boeing distin-

Replacing gas tur-

guished professor of electrical engineer-

bine with fuel-cell

ing in the Energy Systems Innovation

powered APUs on

(ESI) Center, the multidisciplinary team

future airplanes

has received support from Washington’s

would mean a sig-

Joint Center for Aerospace Technology

nificant improvement

Professor Su Ha and student Byeong Wan Kwon holding
fuel cell.

Innovation (JCATI) to work with Boeing

in efficiency when the airplane is on the

Similar to hybrid cars, the completed

to develop a battery extender auxiliary

ground and would reduce the load on the

system will integrate the fuel cell with

power unit (APU).

main engines during flight. APUs provide

batteries managed by efficient power

electrical power for lights, navigation

conditioning and control management to

systems, and other systems.

meet load requirements.

ics, the Boeing Company is working to

Working with Boeing, WSU researchers

“This unit would have potential applica-

design cleaner, quieter, and more fuel-effi-

developed a novel catalyst to directly use

tions both on board commercial airplanes

cient airplanes and to lower its fossil fuel

jet fuel in a solid-oxide fuel cell system

and also for ground-based use at air-

use. Using electrical systems is a trend in

to produce electricity. Led by Liu, the

ports,” said Joe S. Breit, associate techni-

several industries because they are more

researchers are now working in collabora-

cal fellow for Boeing Research and Tech-

efficient. The team of researchers include

tion with the company to design

nology. “It is of great interest to Boeing

Professors Su Ha (Chemical Engineering),

a fuel-cell powered APU that uses the

in addressing its objectives for reduced

Grant Norton (Mechanical and Materials

WSU catalyst.

airplane emissions.”

Because of concerns about energy security, climate change, and simple econom-

N e w T e c h n o l o g y f o r L it h ium I o n B att e r i e s

W

SU researchers are developing a new type of battery

lithium batteries. Electrolytes are the part of the battery that

that would be lighter, safer, and more environmentally

allow for the movement of electrons between the anode and

friendly than current lithium ion batteries. Led by Katie Zhong,

the cathode to create electricity. The liquid acid solutions can

Westinghouse Distinguished Professor in the School of Mechan-

potentially leak and even create a fire or chemical burn hazard.

ical and Materials Engineering, the researchers received support

Batteries also create an environmental hazard for disposal.

from Washington’s Joint Center for Aerospace Technology Innovation for the work.

Zhong’s research group is working to develop solid lithium battery electrolytes, including bio-based solid electrolytes that are

High performance lithium batteries are viewed as a key compo-

made out of an environmentally friendly soy protein, and a

nent of future airplane design because they are able to store a

second, gum-like electrolyte with thermal protection capabili-

large amount of energy compared to other

ties. The solid electrolytes are lighter than traditional electrolyte

batteries.

materials and don’t present a leaking hazard. She has tested
combining the soy protein with more traditional electrolyte

Their biggest potential risk, however,

materials and had high conductivity. When incorporated into

comes from the electrolyte in the battery,

next-generation lithium batteries, they would be lighter, safer,

which is made of either a liquid or gel in

and more environmentally friendly than those using today’s

all commercially available rechargeable

technology.
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It looks like magic or something
out of science fiction.

H

eat up this smart material, called a
shape memory alloy, and the metal

suddenly changes shape.
These mysterious alloys can be “trained”
to remember specific shapes. So, for
instance, a shape memory alloy within a
jet engine can be one shape on the ground
to reduce noise and then can instantly
change shape once it is cooled in flight to
maximize engine operation.
Instead of complex mechanical actuators,
which require power lines and mechanical
or hydraulic systems, the alloy can simply
change its position or shape on its own,
saving energy and weight. The technology has a myriad of possible engineering
applications.
It’s like magic—unless it doesn’t work.
And therein lies the problem. To manufacture shape memory alloys requires a tenday process, in which the material undergoes heat treatments, machining, and
training. When the process is completed,
the alloys work—about half the time.
When the alloys don’t meet desired engineering specifications, they have to be reprocessed, sometimes several times, before
they will mysteriously work as desired.
And, until now, nobody has known when
they will work or not.
“Full commercialization is not quite possible because of a lack of understanding

Kelvin Lynn

6
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of the processes that underlie the shape
memory effect,” says Kelvin Lynn, director of WSU’s Center for Materials Research
and the George and Diane Conniff Distinguished Professor in the School of
Mechanical and Materials Engineering.
With support from a grant through the
Joint Center for Aerospace Technology
Innovation and the Boeing Company,
Lynn’s research group is working to
investigate the mystery at the nanoscale.
The researchers believe that the problem
with the manufacturing process comes
down to tiny, nanoscale defects in the
material or “misplaced atoms,” says
Lynn. The alloys are made of 50 percent
each of nickel and titanium. Similar to
the way in which water can change from

Marc Weber, staff scientist, and Professor Kelvin Lynn

liquid to solid ice by lowering the tem-

[

perature, the shape memory alloys work

I

t

’

s

l

ike

by changing from an austenitic phase

rial. Because they are unstable particles,

that has a cubic crystal molecular struc-

when a beam of positrons passes through

ture to a martensitic phase with a more

a material, they will react and annihilate

complex structure.

very quickly with electrons, forming
gamma rays. By analyzing the gamma rays,

m

a

gic

]

Support for The George and Diane Conniff Distinguished Professorship is a part
of The Campaign for Washington State
University: Because the World Needs Big
Ideas (see campaign.wsu.edu.) Since July
2006, the campaign has raised more

By getting an atomic-level view of the

the researchers can get a picture of what

than $811.3 million toward a $1 billion

alloys, the researchers hope to develop a

the material looks like at the atomic scale.

goal to increase support for WSU’s stu-

more predictable way to produce the mate-

Lynn, world-renowned for his positron

dents, faculty, research, and programs,

rial and reduce the production time from

(antimatter) annihilation research, con-

and to leverage the University’s impact

ten days to one.

ducted pioneering research in the design

across the state, nation, and world. If

of positron beams and constructed the first

you’re interested in making a differ-

In particular, the researchers are using

prototype. Washington State University

ence, contact Devon Anderson, Senior

Positron Annihilation Spectroscopy (PAS)

is one of only a few places in the country

to investigate defects in the alloy which

that conducts such research.

Director of Development, (509) 3352197, danders@wsu.edu.

might inhibit its ability to alter shape.
“The objective is to change the trial and
PAS uses positrons, which are the antimat-

error process into a single treatment,”

ter counterpart to electrons, to detect tiny

said Lynn. “Production could be greatly

atomic-sized holes, or vacancies, in a mate-

streamlined.”
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From the WSU News Service

WSU

Leads

A l t e r n ati v e

F

FAA
Jet

Center
Fuels

ostering a new industry with jobs

The designation means up to $40 million

tion Center of Excellence for alternate

focused on developing alternative

in new funding over the next 10 years.

jet fuels and the environment,” said Sen.

jet fuels and helping to meet the emerg-

Murray. “Developing new alternative

ing environmental needs of the nation’s

“This landmark investment will help the

jet fuels is crucial for the airline indus-

aerospace industry are primary goals for

jet biofuels industry take flight,” said

try, our military, and our environment,

a new Federal Aviation Administration

U.S. Sen. Maria Cantwell. “From farms

and the FAA made the right decision to

Center of Excellence for Alternative Jet

to airports, green jet fuel means jobs

base this important research where it

Fuels and the Environmentled by Wash-

for Americans. This investment impacts

belongs, in Washington State.”

ington State University and Massachu-

every sector of the American economy.

setts Institute of Technology.

It secures and grows our aviation com-

...Washington state has always
been on the cutting edge of new
technology that makes American
planes better, safer, and more
efficient...

WSU President Elson S. Floyd said “com-

petitiveness by controlling the costs

peting for and winning the Center of

of jet fuel, protects our environment

Excellence designation reaffirms the State

by reducing carbon emissions, and

of Washington and Washington State Uni-

keeps our nation safer by reducing

versity as international leaders in aviation

our dependence on foreign oil. And

and the development of alternative jet

this investment will support aerospace

fuels. We, along with our university and

jobs. More than 10 million Americans

industry partners, stand ready to deliver

work in our aviation economy, and

the new science, advanced technology

FAA officials announced WSU’s successful

this center will provide the innovation

and educated workforce the industry will

bid for the center in September following

needed to support jobs and keep America

need to be globally competitive. I espe-

a months-long competitive process that

ahead in the global aviation economy.”

cially want to thank Sens. Cantwell and

drew proposals from around the coun-

Murray, and our entire Congressional del-

try. Co-led by WSU and MIT, the center

“Washington state is poised to lead the

egation for their support of our proposal

also includes an additional 14 university

nation is tackling this critical scientific

for the center designation.

partners and more than 50 industry and

challenge,” Cantwell continued. “Bio-

national laboratory partners through-

fuel research brings together Washing-

Ralph Cavalieri, associate vice president

out the United States. Pacific Northwest

ton State’s leaders in aviation, innova-

for alternative energy at WSU, will serve

National Laboratory also is a partner in

tion and agriculture. This Center will

as director for the Center of Excellence,

the center.

propel Washington State’s innovation

which will have its headquarters at WSU

economy to the forefront of the emerg-

Tri-Cities.

“This innovative partnership supports

ing biofuels industry.”

President Obama’s national plan to
address climate change,” said U.S. Trans-

“Leveraging the knowledge, expertise and
Sen. Patty Murray agreed.

portation Secretary Anthony Foxx. “The

8

i n

research capabilities of some of the best
scientists in the country will speed our

Center of Excellence will tap talented

“As the longtime home of our nation’s

progress toward solutions for both the

universities to help us take environmen-

aerospace industry, Washington state

economic and environmental challenges

tally friendly, alternative jet fuel technol-

has always been on the cutting edge of

the national aviation industry faces,”

ogy to the next level. Airlines and their

new technology that makes American

Cavalieri said.

customers will both benefit from their

planes better, safer, and more efficient,

work developing cleaner fuel that sup-

and I’m thrilled Washington State Uni-

More information about the center and a

ports the environment and continued

versity will continue that proud tradi-

complete roster of partners is available at

aviation growth.”

tion as home for the new Air Transporta-

www.coe.wsu.edu.

I N N O V A T I O N

3-D Printer Makes Parts from Moon Rocks

I

magine landing on the moon or Mars, putting rocks through
a 3-D printer, and making something useful—like a needed

wrench or replacement part.
“It sounds like science fiction, but now it’s really possible,” says
Amit Bandyopadhyay, professor in the School of Mechanical and
Materials Engineering at Washington State University.
Bandyopadhyay and a group of colleagues have published a paper
in Rapid Prototyping Journal demonstrating how to print parts using
materials from the moon.

Approached by NASA
Bandyopadhyay and Susmita Bose, also a professor in the School
of Mechanical and Materials Engineering, are well known research-

Printing simple shapes, Professor Amit
Bandyopadhyay and colleagues were the first to
demonstrate the ability to fabricate parts using
moon-like material.

ers in the area of three-dimensional printing for creating bone-like
materials for orthopedic implants.
In 2010, researchers from NASA initiated discussion with Bandyopadhyay, asking if the research team might be able to print 3-D objects

The researchers are the first to demonstrate the ability to fabricate parts

from moon rock.

using the moon-like material. They sent their pieces to NASA.

Because of the tremendous expense of space travel, researchers strive to

“It doesn’t look fantastic, but you can make something out of it,” says

limit what space ships have to carry. Establishment of a lunar or Martian

Bandyopadhyay.

outpost would require using the materials that are on hand for construction or repairs. That’s where the 3-D fabrication technology might come in.

Tailoring composition, geometry
Three-dimensional fabrication technology, also known as additive manu-

Using additive manufacturing, the material could also be tailored, the

facturing, allows researchers to produce complex 3-D objects directly

researchers say. If you want a stronger building material, for instance,

from computer-aided design (CAD) models, printing the material layer

you could perhaps use some moon rock with earth-based additives.

by layer. In this case, the material is heated using a laser to high temperatures and prints out like melting candle wax to a desired shape.

“The advantage of additive manufacturing is that you can control the
composition as well as the geometry,” says Bose.

Simple shapes built

In the future, the researchers hope to show that the lunar material could

To test the idea, NASA researchers provided Bandyopadhyay and Bose

be used to do remote repairs.

with 10 pounds of raw lunar regolith simulant, an imitation moon rock
that is used for research purposes.

“It is an exciting science fiction story, but maybe we’ll hear about it
in the next few years,” says Bandyopadhyay. “As long as you can have

The WSU researchers were concerned about how the moon rock mate-

additive manufacturing set up, you may be able to scoop up and print

rial—which is made of silicon, aluminum, calcium, iron, and magne-

whatever you want. It’s not that far-fetched.”

sium oxides—would melt. But they found it behaved similarly to silica,
and they built a few simple shapes.

The research was supported by a $750,000 W.M. Keck Foundation grant.
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N o r t h w e s t A d v a n c e d R e n e wab l e s A l l ia n c e ( N A R A )
Building an Aviation Biofuel Industry in the Northwest

O

vercoming key obstacles that prevent wood-based jet fuel and petrochemical substitutes from being economically viable is the
focus of a $40 million project of the Washington State University-led Northwest Advanced Renewables Alliance. NARA includes

a broad consortium of scientists from universities, government laboratories, and private industry. The WSU-led grant aims to address
the urgent national need for a domestic biofuel alternative for U.S. commercial and military air fleets. NARA researchers envision
developing a new, viable, aviation fuel industry using wood and wood waste in the Pacific Northwest, where forests cover almost half
of the region.

K

arl Englund’s research would be easier
if all homes were built out of Legos.

“If we designed for disassembly like that,
you could just build your house, take it
apart when you’re done with it, and then
sell all the parts,” said Englund, an associate professor in WSU’s Department of
Civil and Environmental Engineering.
As part of the five-year, $40 million
Northwest Advanced Renewables Alliance
grant that is developing regional biofuel
solutions, Englund is trying to find communities that produce the most accessible,
Karl Englund
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His research is an important part of NARA’s mission to develop an

“We know there is wood in the solid waste stream, but there is

environmentally and economically efficient supply chain that will

no mainstream structure followed, not even within each state,”

allow for an aviation biofuel industry in the Pacific Northwest.

Englund said.

If homes were built with Lego pieces, they could more easily be

So, Englund is trying to grasp the bigger picture by mapping

disassembled and reused to build something else. Since that is not

out the Pacific Northwest based on landfills and MRFs. Since

the case, and most things are built with materials that mix prod-

he does not have time to go from landfill to landfill docu-

ucts like wood with resins and other chemicals, tracking usable

menting how much wood waste each has and how the wood

wood waste is a complicated process.

is collected, he plans to develop a model that will predict
answers to those questions based on factors that surround

Wood waste can come from mills, forest waste, material recycling

the landfills.

facilities (MRFs), and municipal solid waste sites (MSWs). The
MSWs are day-to-day trash streams, or how our garbage gets from

He is using a geographic information system (GIS) to do this

the curb to a landfill. Many communities also have MSWs that

mapping. A GIS combines software, hardware, and data on fac-

are specifically for construction and demolition (C and D) waste,

tors such as population density, industry, and other frameworks

which is where Englund is focusing his research.

of a community that will help Englund to predict the type and
amount of wood waste produced there.

“Forest waste is mostly bark and sticks, and a lot of furniture that
we buy, like this desk for instance,” he says, tapping on his light-

For example, if he can predict about how much housing material

brown desk, “are made of wood composites, wood materials mixed

will be made from composites in 30 years, than he can compare

with resins and other chemicals that can be converted to biofuel.”

that percentage with the amount of housing wood waste a specific landfill brings in each year to set up a model of predicting

It is important to know how much actual wood is in those com-

how much wood waste is usable in that landfill.

posites in order to determine how much energy it will take to
extract the wood for use in biofuel production.

Englund is in the second year of this research, and by the end
of the NARA grant he hopes to have models set up that tell

The C and D sites in the NARA region (Idaho, Montana, Oregon,

researchers demographically what type of wood is where, so

and Washington) hold over 2.5 million tons of wood waste per year.

that a future biofuel company might find the most economi-

Finding out how much usable wood waste is at each landfill might

cally and environmentally viable locations for transportation

be manageable if they were structured the same, but they aren’t.

depots and refineries.
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hanks to their innovative research in aviation biofuels, CEA faculty jetted across the
ocean in June to host an exhibition booth at the 50th International Paris Air Show.

Mike Wolcott, WSU Regents Professor of civil and environmental engineering, and
James Petersen, director and professor of the Gene and Linda Voiland School of Chemical Engineering and Bioengineering, joined Ralph Cavalieri, WSU associate vice president for alternative energy, to promote the university’s expertise in developing viable
alternative jet fuels before more than 150,000 representatives of the aviation industry
from across the globe.
“WSU was invited to come to Paris as a result of our growing international reputation as
a leader in the development of biofuel technologies,” said Cavalieri. “Aviation is obvi-
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Adapted from article by Robert Strenge in WSU News

ously a global activity, and Paris is the place where the international aviation community
meets every two years. It gives us a tremendous opportunity to demonstrate our research
leadership and interact with all manner of aircraft and engine manufacturers, airline
operators, and others in the aviation industry.”
Cavalieri said WSU’s message to the aviation industry is that the university’s long landgrant tradition in agricultural research and basic plant science, together with its expertise
in technologies to chemically and biologically convert plant materials to drop-in fuels,
and wood engineering, provide a natural framework for the development of biofuels
from a wide range of plant-based sources.
Wolcott is co-project director of the Northwest Advanced Renewables Alliance (NARA),
one example of WSU’s involvement in biofuels. NARA is a WSU-led consortium funded
by a $40 million grant from the U.S. Department of Agriculture’s National Institute of
Food and Agriculture that works to develop economically viable wood-based jet fuel and
petrochemical substitutes.
The consortium addresses the need for a domestic biofuel alternative for U.S. commercial
and military air fleets. NARA researchers envision developing a new, viable aviation fuel
industry using wood wastes in the Pacific Northwest, which has established oil refining
and distribution assets as well as a significant aviation industry.
WSU scientists are also exploring the use of algae, perennial grasses, hybrid poplars,
and oilseed crops such as camelina as sources for biofuel. Other WSU scientists and
engineers are developing new catalysis and systems to enable economical conversion of
plant materials to aviation fuels. Still other WSU engineers are focused on a variety of
bioproduct, infrastructure, and environmental needs to improve profitability and sustainability of biorefineries.
“At the air show, I was able to discuss our work on chemical and biological conversion
processes with several potential research partners. I am hopeful that these discussions
will help advance the commercial impact of our research,” Petersen said.
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F utu r e A v iati o n

I

magine walking through a wooded area in
Montana and coming across a building with

a façade of hexagons—some clear glass, others
green with vegetation. Tilted panes invite wind
through the building and alternating greens and
browns make it blend into the surrounding envi-

ronment.
The image is an example of how one WSU architecture student visualized Washington’s developing aviation biofuel industry.
“This was the most technical and difficult design
Architecture student’s vision for aviation biofuel conversion
sites that are stackable and transportable.

I’ve done,” said Nick Linton, who graduated in
May with a bachelor’s degree in architecture.
Linton is one of 16 students that took Darrin
Griechen’s senior design class that collaborated
with the Integrated Design Experience (IDX)
studio course. IDX teaches students how different disciplines can work together by partnering
with a real-world client, and this year the client
was the Northwest Advanced Renewables Alliance (NARA).
NARA is developing regional aviation biofuel
solutions, since the aviation industry is in need
of a viable and sustainable alternative to fossil
fuels. IDX’s specific role within NARA was to
propose a supply chain in the Western Montana
Corridor, a region reaching from eastern Washington to western Montana.

The schematic shows how the building uses and contributes
to its surrounding environment.

Researchers are working with community members to study that area and determine if it has
adequate resources, infrastructure, space, and
local support to run the whole aviation biofuel
process. The supply chain is divided into three
parts: feedstock collection and transportation to
a depot site, conversion to biofuel and co-products, and distribution to market.

14

I N N O V A T I O N

aviation biofuels

B i o fu e l s I n d u s t r y
Engineering, architecture, landscape architecture, and bioregional planning students from
WSU and the University of Idaho collaborated
to create models and designs for each aspect
of the supply chain, as well as an overall atlas
of the area. Sustainability is a major theme for

Eric Brandon and
Nick Linton

the entire project, and the architecture students
applied this concept to their building designs.
“I challenged them to consider buildings as a
dynamic component within a larger infrastructural ecosystem,” Griechen said. The student’s

S tu d e n t s R e a l l y D o
‘ I ma g i n e T o m o r r o w ’

proposals sought to maximize investment by
focusing on high performance multifunctional

As seniors in high school, Eric Brandon and Nick Linton won first place in design

designs that do more than just keep water out.

for the zero emissions housing development they entered in the Imagine Tomor-

The designs featured a range of solutions from

row competition. The WSU-sponsored competition challenges high school stu-

treating water run-off to producing power.

dents from the Northwest to come up with solutions to global energy challenges.
A couple years later they were working together again on another sustainability

Linton designed modular frames about the

project in the Integrated Design Experience (IDX) course at WSU. Brandon chose

size of double wide trailers that can be config-

to pursue civil engineering and Linton architecture, but participating in Imagine

ured into multiple building types. The frames’

Tomorrow allowed them to surmount some of the challenges of working with

façades are composed of hexagonal modules

other professions before they even started college. After proposing undergradu-

that incorporate windows, photovoltaic panels

ate fellowship positions for IDX, the pair participated and held leadership roles

and habitat modules for animals and organisms.

in the course for two years. Working in IDX also helped Linton and Brandon
continue to pursue their interest in sustainability, especially last year when the

“Since this industry hasn’t been established

course partnered with the Northwest Advanced Renewables Alliance, a consor-

yet, there are a ton of variables still. I tried to

tium working to develop an aviation biofuel industry in the Pacific Northwest.

create a solution that allows for the unknown

Brandon graduated in December and began a master’s program at WSU, and

by creating units that can be stacked, used verti-

Linton graduated in May before heading off to an internship in Seattle at Holland

cally or horizontally, and loaded onto a truck,”

Construction. “I have no question that they will do good things, no question at

Linton said.

all,” said Mike Wolcott, professor and creator of the IDX course.

The conceptual designs presented by Linton and
other students add another dimension to NARA’s
infrastructure discussion as the project moves
into its third year.

Support for Imagine Tomorrow is a part of The Campaign for Washington State University: Because the World Needs Big Ideas (see campaign.wsu.edu). Since July 2006, the
campaign has raised more than $811.3 million toward a $1 billion goal to increase support
for WSU’s students, faculty, research, and programs and to leverage the University’s impact
across the state, nation, and world. If you’re interested in supporting student projects, please
contact Devon Anderson, Senior Director of Development, at (509) 335-2197 or danders@wsu.edu.
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est flights of a battery-powered version of what’s intended to

Hydrogen-powered craft are also more environmentally friendly

be the world’s first university-built, liquid hydrogen-powered

than those depending on fossil fuels since the only waste product

airplane have been conducted by students at Washington State

is water.

University.
Leachman wanted to give students a valuable, hands-on experiResearchers want to develop such vehicles to fly at extremely

ence in developing a cutting-edge technology. The project pro-

high altitudes for days at a time. Unlike satellites, hydrogen-

vides the opportunity for WSU to do something that no one else

powered unmanned aerial vehicles (UAVs) can return to earth and

is doing at a university, he said.

be reused, said Jacob Leachman, assistant professor in the WSU
School of Mechanical and Materials Engineering and leader of the

“Think of it as student-driven research. The hands-on experience

project.

they are building is incredible,” he says. “It’s a real win-win for
everyone.”

The U.S. Congress recently mandated that the Federal Aviation
Administration allow UAVs weighing less than 55 pounds into

A year in the works

open airspace by 2015. Carrying 15 pounds, the WSU prototype

Theoretically, hydrogen-powered planes can stay aloft for two

weighs 55 pounds.

weeks, much longer than vehicles using conventional fuel. The
Navy’s Ion Tiger fuel cell-powered vehicle recently set an endur-

Cutting-edge technology, experience

ance record at 48 hours of continuous flight.

UAVs have numerous applications, ranging from weather monitoring to agricultural and military applications.

WSU’s prototype is made of fiberglass-laminated plastic foam with
a carbon-fiber wing spar. It has a wing span of 19 feet. It is named

“It’s a really exciting industry, and it is projected to double in size

Genii, derived from the Latin potentiahydrogenii or the potential

in the next decade,” Leachman said.

of hydrogen.
The WSU team of about 10 mechanical and electrical engineering
students has been working on the project for about a year, thanks
to the financial support of alumni gifts.

Newly painted UAV

Moving toward hybrid
The team has conducted two test flights under battery power to
look at the plane’s mechanical structure, flight characteristics, and
computer performance. In the next few months, students will
move to using a hydrogen fuel cell that runs on hydrogen gas and
then to liquid hydrogen, when the test flights will be conducted
in restricted airspace.
The idea is similar to a hybrid car, said Leachman, but instead
of moving from battery power to gasoline, the plane will move
to hydrogen power. The hybrid drive train with battery backup
allows the researchers to flight test a number of different fuel and
alternative energy technologies.
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E

li Shoemake is the second student to

works to promote the aero-

receive the Pacific Northwest Aerospace

space industry in the Pacific

Alliance’s Karl Fagan Memorial Scholarship.

Northwest.

“I nominated Eli for the scholarship
leadership, and work he has displayed

DeVlieg
Foundation
Scholarship

over the past semester,” said Jacob Leach-

Thanks to a scholarship

man, assistant professor in the School of

from the DeVlieg Founda-

Mechanical and Materials Engineering.

tion, Shoemake was also

because of the level of professionalism,

able to attend the Cryogenic
Shoemake is a junior pursuing a degree

Engineering Conference

in mechanical engineering. Growing up

and International Cryogenic

in Moses Lake near an airport with one

Materials Conference (CEC-

of the longest runways in the country

ICMC 2013) in Anchorage, Alaska.

sparked Shoemake’s interest in aerospace.

Over the summer the team ran three
test flights of the UAS they designed and

At the conference he shared details on

built, and are now preparing the hydro-

“We got to watch a lot of different planes

Genii, the name of the UAS he built

gen fuel cell to power the plane on its

flying over our house. In fact, we saw the

with other undergraduate and gradu-

next flights.

first test run of the Boeing 787s, because

ate students at WSU, an aircraft system

the airport is a test area for Boeing,”

that is meant to fly High Altitude, Long

“This project has offered me everything

Shoemake said.

Endurance (HALE) missions powered by a

I could hope for in my undergraduate

liquid hydrogen PEM fuel cell.

education and more,” Shoemake wrote.

American Institute of Aeronautics and

“This kind of aerial system has never, to

Are you interested in supporting student

Astronautics (AIAA) club and a member

our knowledge, been flown before by a

scholarships or scholarly activity in the

of Leachman’s unmanned aerial systems

university,” Shoemake wrote in a letter

College of Engineering and Architecture?

(UAS) team. Over the summer he worked

to the DeVleig Foundation. “Our pre-

Please contact Devon Anderson, Senior

with Leachman in the Research for

sentation showcased the liquid hydro-

Director of Development, at (509) 335-

Undergraduate Experience on aerospace-

gen tank Patrick designed, and was one

2197 or danders@wsu.edu.

related research.

of the most popular poster presenta-

At WSU he is the president of the

tions at the conference. We received
The scholarship was set up to honor the

interest from several industry leaders

life of Karl Fagan, a PNAA board member

and…were able to have several conver-

who passed away in March 2011. The

sations about the cryogenic systems in

PNAA is a nonprofit organization that

Genii UAS with experts.”
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their Boeing mentors as their projects progressed and made presentations to company officials in May.
They also participated in WSU’s business plan competition where
they presented a business plan for their project.
For Edwards and her fellow students—including Gage Pepin,
David Wyrick, Bryce Poulin, and Matt Paauw—the yearlong project was a valuable experience. The biggest challenge, they said,
was learning how to communicate on a big project.

K

rista

Edwards gingerly worked the controls of a robot as

Kurt Hutchinson, an instructor in the School of Mechanical

At first, the students didn’t even have a clear understanding of
what their project was.

and Materials Engineering, looked on.
“Communication was the biggest challenge,” said Edwards. “We
As part of her senior design project and as a Boeing scholar,

are also learning manufacturing processes. It was a pretty steep

Edwards was part of a Washington State University team teach-

learning curve.”

ing the robot a complex maneuver to remove and replace a sharp
milling insert. The project is part of an effort by the Boeing Com-

Since then, they learned about inserts and manufacturing opera-

pany to automate the insert replacement process.

tions. Each cutting head can only be used for an hour before the
inserts need to be changed, and thousands of inserts are replaced

The Boeing scholars program provides students with two-

daily by hand. The process is physically wearing and can be haz-

year scholarships as well as internship opportunities between

ardous because of the sharp edges needed for cutting.

their junior and senior years. During their senior year, students
from engineering, science, and business participate in an inter-

The project offered the students a unique opportunity to work

disciplinary course, collaborating with Boeing scientists and

together in an interdisciplinary way, mixing students and skills

engineers on a real-life aerospace industry project. The program

from a variety of disciplines. The students used a FANUC Robot-

brings disparate groups together, simulating the engineering

ics robot that WSU acquired earlier this year with state support.

work environment.

FANUC produces 70 percent of the industrial robots sold in the
United States.

Since the program’s inception, students have worked on many
projects for the company, including developing a paint contami-

“This is doing work that we’re normally not exposed to,”

nant detection system, looking at ways to recycle carbon fibers

said Pepin.

that are used in building airplanes, and preventing interference
in wireless networks on planes. The program was the brainchild

The Boeing Scholars program is a part of The Campaign for WSU:

of WSU alumnus Scott Carson, who retired as commercial air-

Because the World Needs Big Ideas. Since July 2006, the campaign

planes president and CEO of Boeing in 2009.

has raised $811.3 million toward a goal of $1 billion to increase support for WSU’s students, faculty, research, and programs and to leverage

This year’s students worked in two groups. One group aimed

the University’s impact across the state, nation, and world. If you would

to automate the labor-intensive work of replacing inserts. The

like to make a difference with faculty or student support, please contact

other group developed a computer model to measure wing skin

Devon Anderson, Senior

contours. The two groups, which totaled nine students, met with

Director of Development, at
(509) 335-2197 or danders@
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ew programs at Everett Community College and at Olym-

“People out here really want the program to be here, and we’ve

pic College in Bremerton are allowing students around the

gotten a lot of strong support,” said Pitts.

state to pursue a WSU engineering degree.
After the Bremerton program saw its first students graduate in the

In the past year, a new mechanical engineering program at Everett

spring, the mechanical engineering program at the Everett Com-

Community College got underway, and the WSU mechanical engi-

munity College campus got underway last fall with 24 students.

neering program at Olympic College, Bremerton, saw its first 14
students graduate. A WSU electrical engineering degree program is

The Everett program came about as part of a state initiative to

set to get underway in Everett, starting in September, 2014.

increase the number of engineering and computer science students and graduates. Last year, the Washington State legislature

“[These programs] are addressing two major concerns for the

directed that $3.8 million currently used to support other pro-

state by providing more affordable and accessible higher educa-

grams (both here at WSU and at University of Washington) be

tion options for students and more engineers who are critically

spent to grow engineering and computer science enrollments to

needed for our economy,” said Bob Olsen, associate dean of

meet industry demand. This year, the legislature funded additional

undergraduate programs and student services for the WSU Col-

expansion of computer science and engineering enrollments, with

lege of Engineering and Architecture. “This is another example of

a new allocation of $5.7 million.

how WSU is meeting its land-grant mission to educate our state’s
residents in a critical field.”

The Everett and Bremerton programs include a combination of
local faculty with courses originating both from the local and the

WSU began offering the bachelor’s degree program at Olympic

Pullman campus. Students follow WSU’s semester system and pay

College (OC) in fall 2010. Developed jointly by OC—a public,

WSU tuition rates. Upon graduation, they will have fulfilled WSU

two-year community college—and WSU, the program aims to

mechanical engineering degree requirements.

provide a more affordable way for place-bound students to pursue
a mechanical engineering degree. The idea for the program ini-

Since 2006, total enrollment in WSU’s engineering programs have

tially came from a Kitsap County-based community group and,

grown by 49 percent, and the number of new freshmen with an

in 2009, the state legislature provided support for the college to

interest in engineering has grown by 67 percent. The number of

partner with a four-year program. In particular, the group and col-

new transfer students who intend to study engineering has grown

lege officials cited a need for engineers in the region. With more

by 48 percent since 2008. Computer science, in particular, has

than 2,000 engineers, the Puget Sound Naval Shipyard is a major

seen a dramatic increase in student interest. To meet burgeon-

employer, and nearly half of its engineers are set to retire by 2018.

ing student enrollments, the college has hired 10 new faculty
members in its research focus areas, including in environmen-

“Everybody had different expectations about the program,” said

tal research (air and water), smart environments, catalysis, and

Marvin Pitts, professor and Bremerton’s program coordinator,

advanced materials.

“and everybody’s expectations

First graduating class from WSU Mechanical Engineering program at Olympic College, Bremerton

have been exceeded.”
Since it got underway, the program
has expanded to enroll 30 students
per year and has still had to turn
away qualified students, says Pitts.
All of the 2012 graduates received
job offers, and one was accepted
into graduate school. This year, 75
percent of the May 2013 graduates
received post-graduation engineering job offers before Thanksgiving.
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Roger Myers

Tom Mueller

Roger Myers, who oversees development and produc-

Tom Mueller, co-founder of SpaceX, the world’s first

tion of next-generation space propulsion systems and

privately held company to send cargo to the Interna-

vehicles for Aerojet Inc., lectured on Aerojet’s ideas

tional Space Station (ISS), discussed the company and

for a human mission to Mars by 2033 in “Toward an

its history. With a longtime interest in rocketry, Mueller

Affordable Space Exploration Architecture.” For distant

co-founded Space Exploration Technologies Corpora-

space exploration, Aerojet is developing ideas for high-

tion, or SpaceX, in 2002. The company headquartered

powered, solar-electric propulsion freighter vehicles that

in Hawthorne, California, has received a NASA contract

would pre-position supplies and habitats for a human

to develop a capsule to transport crew to the ISS; the

crew. Prior to becoming executive director of electric

first manned flight is anticipated by 2015. Mueller, vice

propulsion and integrated systems at Aerojet, Myers

president of propulsion engineering, manages more

served as deputy lead of space and launch systems and

than 100 engineers. He led development of new engine

general manager of the company’s Redmond, Washing-

designs at SpaceX, including the Merlin engine and the

ton, operations. Aerojet is the world’s leading supplier of

liquid boost engine for both stages of the Falcon 9 vehi-

spacecraft propulsion systems and components; Aerojet-

cle. He leads development of propulsion systems for the

Redmond, with more than 400 employees, generates

Falcon 9/Dragon vehicles to optimize the reliability and

more than $100 million in annual sales.

reduce the costs of access to space.

Several leaders in aerospace technology and
innovation came to the WSU campus during the
past year to lecture, visit classrooms, and meet
with faculty and student researchers.
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I r i s B o mb e l y n
Lockheed M a rtin V P receives W S U A l umni
Achievement Aw a rd
Iris Fujiura Bombelyn, vice president of manufacturing at Lockheed Martin Space
Systems Company, was honored with the Washington State University Alumni
Association (WSUAA) Alumni Achievement Award. She was recognized for her
distinguished leadership in global business and her outstanding accomplishments
in the aerospace industry.
Bombelyn received the award when she was visiting WSU as a guest lecturer. She
spoke on the Orion Multi-Purpose Crew Vehicle (MPCV), which aims to carry
astronauts on deep-space exploration missions starting within the next decade.
Lockheed Martin Space Systems Co. is the lead contractor for NASA on the MPCV.
Bombelyn earned a bachelor of science degree in engineering from WSU in 1983. She began her career the same year in aerospace as an instrumentation engineer at Vandenberg Air Force Base in California. In 1989, she became payload operations
launch conductor, and later progressed through increasingly responsible positions in the aerospace industry, including launch
operations manager at International Launch Services Inc. and program director at Orbital Sciences Corporation. She is currently
program manager for the Mobile User Objective System program, which is responsible for the design, building, and delivery of
five satellites and four ground stations to provide secure communications for mobile users around the world.
Since 1970, 502 WSU alumni have received the Alumni Achievement Award, which is the highest honor bestowed by the WSUAlumni Association.

M a e J e mi s o n
Mae Jemison, the first African American woman in
space, lectured on the 100 Year Starship Program. Jemison is the principal for the project, which envisions
human travel beyond our solar system to another star
within the next 100 years. Her leadership and vision
provide guidance and direction for the project. Jemison served six years as a NASA astronaut. She flew
aboard the Space Shuttle Endeavour STS-47 Spacelab
Japan mission in September 1992. She is founder of the
Jemison Group Inc., a technology consulting firm that
integrates the critical impact of sociocultural issues
when designing and implementing technologies.
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“ I t ’ s a l l ab o ut t h e d e r i v ati v e . ”

he remembers, and, unlike today,the education that he received was not exactly
intended to inspire.
Instead, he had solid courses in thermodynamics, fluid mechanics, and structures.
“There was a lot of meat,” says Fabian. “It
was not just science but the application of
science, and they set a high standard.”
He remembers favorite professors like
Jack Smetana and Jack Kimbrell, as well as
Eugene Pare, who was one of a kind and a

L

master at the blackboard.

aunching into outer space is scary and

“There are people who are risk crazy, and

even more so when one has a good

astronauts are never part of that,” says

“The keystone for my career happened at

Fabian.“They want to minimize the risk

WSU,” he adds. “I am extremely grateful

understanding of physics.

and have no surprises. They will manage

to WSU, which helped me develop as an

The space shuttle weighs about 4.5 mil-

risk and determine what part they’re will-

individual and as a professional.”

lion pounds and reaches a speed of 17,500

ing to accept.”

WSU was a keystone

Becoming an astronaut: 17,000
applicants for 35 positions

Fabian, who grew up in Pullman, first

After college, Fabian entered the Air Force,

Solid rocket boosters burn for about two

became interested in flying as a high

where he became a pilot in 1966. He

minutes, in which time the shuttle hits

school student. He started learning about

served two tours as a pilot in Southeast

3,500 mph. The three main engines burn

supersonic jets, which had just surpassed

Asia from 1966 to 1971, flying 96 combat

for an additional six and a half minutes.

speeds of 1,000 miles per hour for the

missions. With support of the Air Force,

mph to get to low earth orbit in a total
of 8.5 minutes.

first time. “It was the beginning of the

he went on to study aerospace engineering

During that time, astronauts are subjected

supersonic age and it just grabbed me,”

and aeronautics, first at the Air Force Insti-

to a maximum of three G-force.

he says.

tute of Technology and then at the University of Washington, where he received a

22

“It’s all about the derivative,” says astro-

With an interest in the aerospace field, he

naut John Fabian, (’62 BS ME) “When

entered WSU’s mechanical engineering

doctorate in 1974.

there is a high rate of change, there is an

program in 1957. He received a scholar-

He was teaching at the Air Force Academy

increased likelihood of hazard.”

ship, but he still worked three jobs to put

when NASA recruited the first class of

himself through school. The challenge

astronauts for the Space Shuttle program.

Those who go to space have to be smart,

of supporting himself made it difficult to

A total of 17,000 people applied for just

not risk averse, and lucky.

maintain top grades during those years,

35 positions.

I N N O V A T I O N

aerospace alumni

“It was the kind of thing you just had to

planet. We don’t see 200 countries, only

And he is optimistic about efforts to

apply for,” says Fabian. “It was impossible

one planet that we all share.”

inspire more young women to pursue

to ignore.”

engineering.
Fabian says he doesn’t know anyone who

After he was selected, he went through five

has traveled to space who doesn’t have

“It’s long past the time when we can be

years of training. After three and a half

a different view of the planet when they

leaving out half of the population,” he says.

years he was selected for the shuttle crew,

return. He is involved in the Association

then a year and a half later he flew for the

of Space Explorers, which is made up of

For nearly 20 years, the Fabians have

first time, in June 1983.

former pilots and engineers who have

been providing scholarships to upper

been to space. Fully one quarter of every

class or graduate students in the School

Becoming an astronaut requires a good

meeting of the group is devoted to envi-

of Mechanical and Materials Engineering.

understanding of physics and a techni-

ronmental stewardship. In his own life,

He is also working with Dean Claiborn to

cal background. Flying in space is only

Fabian helped to form the Hood Canal

establish a new engineering scholarship

10 percent of the job, says Fabian. Ninety

Coalition, an environmental watchdog

sponsored by the Association of Space

percent are things like systems and proce-

group. He has been involved in a ten-

Explorers.

dures development. Fabian served on two

year effort to stop the construction of an

NASA missions, logging more than 300

industrial port on the eastern slope of

“Scholarships encourage, inspire, and

hours in space on the Challenger in 1983

the Olympic Mountains near his home

facilitate education,” he says. “Some-

and Discovery in 1985.

on Hood Canal.

times, they make possible what otherwise

He flew on his first flight with Sally Ride,

The future

the first American woman to fly in space.

Visiting the WSU campus earlier this

Fabian hopes that more resources will be

It was a complex mission, in which Fabian

spring, Fabian said it’s refreshing to see

devoted to space research and technology

was the first person ever to deploy and

the changes happening in the College of

and to NASA’s space programs. The costs

retrieve a free-flying satellite. With Ride on

Engineering and Architecture. Unlike his

of new technologies are high and, as a

board, the flight rightfully received a lot of

early engineering education, he is excited

nation, we have to make a choice about

media attention.

to see the sense of innovation and inspira-

devoting our resources to work that posi-

tion in the introductory engineering class,

tively impacts our society.

would not be.”

A new perspective above the earth

Engineering 120. The college is increasing

Flying in space changes everyone who has

its enrollment and working to recruit and

“NASA can’t create a future with view

had the opportunity to do it.

retain more women and students from

graph engineering, we have to build

underrepresented groups.

things,” he says. “NASA currently receives

“It’s an amazing view and an extraordi-

less than one half of one percent of the

narily rare opportunity,” says Fabian. “You

“I think we’re on a good path,” he says.

federal budget. If we can’t devote one

can learn an awful lot by looking out of

“Increasing the output of engineering

percent of our expenditures for the future,

the window at the earth. It is just one

graduates is vitally important.”

we may not have one.”

Support from the Fabians is a part of The Campaign for Washington State University: Because
the World Needs Big Ideas (see campaign.wsu.edu). Since July 2006, the campaign has raised
more than $811.3 million toward a $1 billion goal to increase support for WSU’s students, faculty,
research, and programs and to leverage the University’s impact across the state, nation, and world.
If you want to make a difference and support student scholarships, contact Devon Anderson, Senior
Director of Development, at (509) 335-2197 or danders@wsu.edu.
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“ F l y A wa y D e p a r tu r e ” M e a n s A n o t h e r G o o d D a y
“They did a good job of helping us to see our role in the big picture
and where we fit,” he said.
It was during his college years that he first interned at Boeing and
fell in love with aviation. Now, most days, he happily spends 11 or 12
hours at the office.
“It’s the mystery of flight and that we are able to put together millions
of parts, test them, and then they fly every time,” he says. “It’s such a
complex supply structure, organization, and product. Yet we bring it
all together.”

I

n his Seattle office

He vividly remembers the first time he walked onto the vast 747 facat Boeing field, John Pricco (’81 BS ME) has a

tory floor in Everett.

birds-eye view of Boeing operations as a brand new, freshly-painted

plane taxis to the runway.

“I was awed by the enormity,” he says. “I never get tired of walking in
and seeing the planes. It still sends chills down my back.”

Pricco, vice president of 737 Field Operations and Delivery for the
Boeing Company, has recently closed on the sale with the plane’s

After graduation, Pricco started out in Everett’s 747 plant, where he

owners and had a final walk-through this morning. In his office, his

worked as a factory liaison engineer, provide engineering support. He

radio crackles to confirm that another Boeing plane will be in opera-

moved into management in the late 1980s, and was part of the origi-

tion across the world.

nal design team for the interior of the Boeing 777. He later went on
to become chief engineer for the company’s aircraft interiors. During

“Fly away departure,” says the Boeing air traffic controller.

Pricco’s time at Boeing, the company has made significant improvements in airplane safety and performance, keeping Boeing products

Seconds later, the plane roars as it picks up speed, lifts off majestically,

leading the industry.

and banks westward.
Later, Pricco moved into additional management positions, including
As a youth growing up in Seattle, Pricco saw firsthand some of Boe-

chief project engineer for the Boeing 777 and vice president of engi-

ing’s struggles during an economic downturn in the 1970s. He planned

neering for the 747, 767, and 777.

specifically not to be an engineer and not to work at Boeing.
In his current position, Pricco works with Boeing customers daily. After
He came to WSU in the fall of 1977 with solid math skills, a technical

the 737s are built in the Boeing Renton plant at a rate of about two per

bent, and the intention of becoming a math teacher. His friends con-

day, they are rolled to Renton Field for ground tests and then are flown

vinced him that it would be more practical to study engineering.

to Boeing Field, where Pricco oversees delivery to customers. He is on
the flight line and works with the airplanes every day. He oversees the

While he received good technical skills at WSU, he said that the most

final paint job for the planes, handles customer inspections, and the

valuable aspect of his education was learning to work in teams, a

final closings.

skill that he has used throughout his years at Boeing. Every aspect of
engineering and operations involves team work, where thousands of

Pricco says he never imagined his career would be so successful. He has

people work together to design and build a single airplane. “We don’t

worked with colleagues and built relationships around the world.

accomplish anything by ourselves,” he says.
“I’ve had tremendous opportunities at Boeing,” he says. “It’s been
At WSU he also learned to think beyond simple engineering and

fantastic. Every day I look forward to coming to work.”

gained a deeper understanding of engineering’s importance in the
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world. In an engineering finance class, he remembers learning about

“The magic of Boeing is the people,” he adds. “People really make

how engineering fits into the financial and production processes.

it happen.”
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College of Engineering and Architecture
CAMPAIGN GOAL: $125 Million
With your continued support, the College of Engineering and Architecture is on track to
meet our $125 million goal by 2015. Thank you!
WSU’s College of Engineering and Architecture is committed to providing a high-quality
engineering and architecture education for the people of our state today, while enabling
groundbreaking research to help us anticipate and address critical issues facing
society tomorrow.
FOR INFORMATION:
Office of Development
College of Engineering and Architecture
Washington State University
PO Box 642714
Pullman, WA 99164-2714
509-335-3342
www.cea.wsu.edu/alumni
Dr. Candis Claiborn
Dean and Professor
509-335-5593
claiborn@wsu.edu

With ongoing success in clean technologies, such as smart environments, power grid,
advanced materials, and sustainable design, WSU was ranked by the CleanTech Group
as among the Top 10 Clean Technology Universities in the country. Now the college is
building on these advances to meet sustainable energy and human health challenges
while continuing advanced environmental research. By focusing our efforts in these
directions, we help change lives for the better.
Public/private partnerships enable us to attract and keep the highest quality faculty
members who produce the vibrant research and excellent undergraduate and graduate
education that has been our tradition. As the cost of education rises, public/private
partnerships are the key to providing the scholarships, graduate assistantships, and

Devon Anderson
Executive Development Director
509-335-2197
danders@wsu.edu

student services so critical to attracting the brightest and most capable students to

Robin Bielenberg
Development Specialist
509-335 3342
robinb@wsu.edu

that shape our future. That’s why WSU’s College of Engineering and Architecture has

Sue Elder
Development Coordinator
509-335-2109
elder@wsu.edu
Pete Isakson
Director of Development
509-335-4144
pisakson@wsu.edu

our programs.
Engineers and designers are at the forefront of creating and implementing the big ideas
established a $125 million goal to advance solutions for sustainable design, energy,
environment, and health through the Campaign for WSU.
Your support is critical and has a direct impact, allowing us to hire the top researchers in
the field, providing needed equipment for laboratories, and giving our students the highquality, hands-on experience that prepares them for the 21st century workplace. Your
scholarship support immeasurably helps our students to meet the financial challenge of
going to school.
Please consider a gift to the college at this critical time. Whatever your level of support,
you are making a valuable contribution to providing a world-class educational experience
for our students.

Bridget Pilcher
Director of Development
509-335-0144
pilcher@wsu.edu
$92M

Don Shearer
Director of Development
509-335-4733
don.shearer@wsu.edu

Reaching Our Goal
With Your Help

College of Engineering and Architecture $125M
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L aunching 3-D P rinting into S pace : IT World magazine recently
designated this project as “one of the top five most fascinating
3D printing projects.’’ Read more about Washington State’s Joint
Center for Aerospace Technology Innovation projects that aim to
support the state’s aerospace industry on p. 2-7.
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