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TomorrowC R E A T I N G

POWER OF RESEARCH
The Transforming 



C O L L E G E  O F  E N G I N E E R I N G

T H E  T R A N S F O R M I N G  P O W E R  O F  R E S E A R C H

We have had another exciting year of 
successes in the College of Engineering, 
and I hope you enjoy these stories that 
show our continuing innovation and 
dynamism.  
	 Throughout this issue of the maga-
zine, we have focused on the transfor-
mative power of research in its many 
dimensions, both inside and outside 
of classroom, and both on campus and 
off. We experience this transforma-
tive power of research at many levels, 
from the most elemental function of 
a university — helping students grow 
— to the most elemental function of 
the engineering profession — making 
“products” and communities grow.
	 But at every level, the transforma-
tion of something from an idea to an 
end product takes a similar, progressive 
path, and it is this fundamental path 
that is threaded through the college’s 
core. It is fundamental to the core curri-
cula, through its core research dynamic 

and through its basic teaching mindset 
because it also is at the core of the engi-
neering profession itself. 
	 Engineers make things happen. 
They solve problems. They build prod-
ucts. In other words, they transform 
the world around us by facing problems 
head on and by having the skills, the 
inspiration and the confidence to turn 
new ideas into new products.
	 I am always proud when I tell 
people that there is a little bit of this 
“transformation nerd” in all engineers: 
we engineers love technology, whatever 
it might be, and we all are driven in an 
almost infectious way to solve problems, 
not just see problems.
	 We latch on and are inspired by 
problems. We’re not scared by them! We 
take a little bit of the science we need, 
a little bit of technology, a little bit of 
math … and, in the most simple terms, 
we put it all together to solve stuff. 
	 That is exactly the process in 

which we in the college hope to engage 
students early on and then carry with 
them through their degree and, more 
important, into their professional ca-
reers. The college pushes them from the 
start so they realize that the competitive 
edge demanded of them in college is the 
same competitive edge they will face in 
the workplace. In fact, the “workplace” 
begins as a freshman in the College of 
Engineering model.
	 We want them prepped for indus-
try, where there are no second chances 
on most projects and where that old 
“late homework” excuse doesn’t exist. 
There are always the senior projects that 
everyone does, where students design, 
build and test ideas through the entire 
process in a way that is similar to indus-
try standards. But our college faculty 
want to change the way students look at 
learning right from the start. Why wait 
until senior projects to show them they 
can solve real problems.

“At a research university, 

faculty are focused 

on new ideas that can 

change the world, 

and students work with 

them, learn from them.” 

—Scott Hinton

Undergraduate researchers work in the College of 
Engineering’s Synthetic Biomanufacturing Institute.

A Message from Dean Hinton



C O N T E N T S

2 	 DEVELOPMENT

4	 BIOLOGICAL ENGINEERING

8	 CIVIL AND ENVIRONMENTAL 
	 ENGINEERING

14	 COMPUTER SCIENCE

18	 ELECTRICAL AND COMPUTER 
	 ENGINEERING

22	 ENGINEERING EDUCATION 

26	 MECHANICAL AND AEROSPACE 
	 ENGINEERING

U S U  P R E S I D E N T 
Stan L. Albrecht

U S U  B O A R D  O F  T R U S T E E S 
Jody K Burnett, Robert L. Foley

Douglas S. Foxley, Mark K. Holland
Ronald W. Jibson, Susan D. Johnson

 J. Scott Nixon, Frank Peczuh, Jr.
Suzanne Pierce-Moore, Christian S. Thrapp

 Scott R. Watterson  

E N G I N E E R I N G  A D V I S O R Y 
B O A R D 

Richard W. Anderson, Mark Bowen
David A. Buhaly, Ron Campbell

 William Fletcher, Michael Goodwin
Von Hansen, George Humbert

Bert Israelsen, Kent L. Jones, Doug Lemon 
William Luce, Jerry Olds, Ward Parkinson

Mark Parsons, Steven J. Rowlan
Janine Rush-Byers, Mel Torrie

Gene Weckler

P U B L I S H E R 
H. Scott Hinton

Dean, College of Engineering

E D I T O R
Maren Cartwright

C O N T R I B U T I N G  W R I T E R S 
Maren Cartwright, John DeVilbiss
Trent Hunsaker, Paige Pagnucco

Tim Vitale, Patrick Williams

A R T  D I R E C T O R 
Holly Broome-Hyer 

P H O T O G R A P H Y
Courtesy of engineering faculty, students and

 university photographer.

V ideographer         
Jeremy Jensen

O N  T H E  C O V E R : 
USU’s Rotating Algal Biofilm Reactor at the 

Logan Lagoons.

UTAH STATE UNIVERSITY I COLLEGE OF ENGINEERING 1
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Engineering Innovation Building and the 
Engineering Building. 

	 We challenge them right away so 
they develop a winning attitude. At a 
research university such as ours, fac-
ulty are focused on new ideas that can 
change the world, and students work 
with them, learn from them. Students 
get a chance to see the edge of the mar-
ketplace and live it even as undergradu-
ates, so they’ve seen success and they 
develop the attitude that they, too, can 
solve problems and make a difference.”
	 Our faculty in the college are 
transforming communities and societ-
ies through innovative ideas, whether 
it’s through synthetic biomanufactur-
ing, profitable bioremediation, or their 
engagement with industry on nuclear 
and other sustainable energies.
	 These are the ideas that move into 
the marketplace, making new jobs and 
transforming society — the next cell-
phone technologies, the next laptops, 
the next TVs. They start with engineers 
like us getting an idea — maybe in the 
shower, maybe on a morning walk — 
then taking that small idea and pushing 
it, taking it to a next level, and making 
it into a real product that can become 
a revolution in thinking for an entire 
generation.
	 In fact, USU’s College of Engineer-
ing is at the leading edge not just of 
the technology of building things, but 
it is also at the forefront of researching 
how engineering students learn. The 
Engineering Education Department is 
one of three in the nation — along with 
Virginia Tech and Purdue — studying 
best practices in engineering education.
	 We are proud of the work we are 
doing in this field — one more ‘trans-
formative power’ we own at Utah State 
University.  

H. Scott Hinton
Dean, College of Engineering
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C O L L E G E  O F  E N G I N E E R I N G

D e v e l o p m e n t

USU Engineering Alums Give Back
Richard and Moonyeen Anderson
Utah State University alumni Richard and Moonyeen An-
derson have played an instrumental role in the development 
of the College of Engineering. Having met at, and graduated 
from, USU, the Andersons have consistently donated their 
time and resources to the well-being of the university. 
	 After receiving a degree in social work, Moonyeen worked 
with unwed mothers and pre-adoption through the Church of 
Jesus Christ of Latter-day Saints Social Services program and 
simultaneously raised six children. 
	 Richard’s career began in 1959 as an engineer in the 
corporate laboratories of Hewlett-Packard. Over the years he 
held numerous positions, eventually becoming the senior vice 
president of Hewlett-Packard company’s Microwave and Com-
munications Group. 
	 While working at Hewlett-Packard, Richard generously 
supported USU by securing more than $3.8 million in equip-
ment gifts. Since his retirement he has continued to help the 
College of Engineering and other areas of USU. Over the years 

Richard has ceaselessly supported his alma mater through ser-
vice in various positions, including the President’s Roundtable, 
the Utah State University Foundation Board and the College 
of Engineering Dean’s Advisory Board.
	 Richard and Moonyeen have made an engineering educa-
tion possible for dozens of students through the Richard and 
Moonyeen Anderson Scholarship in Engineering. The scholar-
ship is funded yearly with proceeds from a charitable trust that 
the Anderson’s established to benefit the college long term. 
The scholarship is awarded to engineering majors who have 
demonstrated academic achievement, a record of community 
service and leadership skills and who have graduated from high 
school in Cache or Box Elder counties. 
	 Kelsi Christensen, a recipient of the scholarship calls it “a 
confidence booster.” 
	 “My family has been my biggest supporter of me attend-
ing college and pursuing my dreams,” she said. “But this schol-
arship showed me that there are others out there that want me 
to follow my dreams as well.”
 	 The Andersons’ impact has also been felt through the es-
tablishment of the Richard and Moonyeen Anderson Wireless 
Research and Teaching Center. The facility, opened in 2001, 
provides a state-of-the-art research and teaching facility for 
wireless communication with emphasis on industry-relevant 
design projects and has become a hub of wireless technology 
development.

James O. and Teresa M. Moore
USU College of Engineering graduate James (Jim) O. Moore 
and his wife, Teresa (Tere) M. Moore, an elementary education 
graduate, are proud supporters of the College of Engineering. 
	 The Moores annually donate to the College of Engineer-
ing Mountain View Engineering Scholarship set up to help 
civil engineering students. They have also contributed to 
USU’s Engineers Without Borders. 

Moonyeen and Richard Anderson

James O. and 
Teresa Moore
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A Tremendous Success
The university’s fundraising effort “Honoring Tradition, Secur-
ing Our Future, The Campaign for Utah State University” 
was a tremendous success having earned a record total of more 
than $500 million. The College of Engineering successfully 
brought in more than $20 million of the overall total dur-
ing the campaign. The funds were used for building projects, 
including the David G. Sant Engineering Innovation Building, 
to start scholarship endowments that will fund yearly student 
scholarships and to pay for student projects, department com-
petitions and faculty and equipment enhancements to improve 
the educational experience in the college. These donations have 
established, and will continue to establish, a tradition of giving 
back to Utah State University that lives on through our alumni 
and friends.
	 The College of Engineering at USU has experienced 
an exceptional period of growth this past year. We have had 
record enrollment in many of our departments, and our 
graduates have experienced great success in finding jobs in 
their respective fields. We are proud of the students who have 
graduated from our college and of those who are currently in 
the process of earning their degrees. The demand for qualified 
engineers continues to grow. We are preparing the next genera-
tion of trained and experienced engineers. This will require an 
increased effort to fund the needed scholarships, facilities and 
faculty to expand and improve our college.
	 I’m proud of the work we do here in the College of 
Engineering, and I’m happy to be a part of this successful edu-
cational institution. The faculty members are always a pleasure 
to work with, but it’s the students and their enthusiasm for 
Utah State University that make me happy to do what I do. As 
they venture out and find success in their specific engineering 
fields, they will carry on their enthusiasm for this great 
institution. 
	 Thank you for your help in assisting to improve 
the College of Engineering and its students. Please con-
tact me with any questions you have about the College 
of Engineering.

Sincerely,

Val Potter
Executive Director of Development

val.potter@usu.edu

	 “Tere and I both feel strongly that successful individuals 
should give back to society as much as possible,” said Jim. “We 
were both fortunate to receive excellent educations at USU 
and were able to learn from excellent professors who became 
mentors and friends. As a newlywed I received scholarships 
that helped immensely toward my USU education. We want 
to do the same for students in similar situations. I will always 
be grateful for the excellent education that I received at Utah 
State. It has certainly helped in my career and success.”
	 Jim graduated from Utah State in 1979 with a bachelor’s 
in civil engineering and is the president and owner of Moun-
tain View Engineering, a structural engineering firm. He 
also owns and operates Mountain View Building Systems, a 
construction material supplier. Both companies are located in 
Brigham City, Utah. 
	 Jim is a licensed structural engineer in 18 states and has 
been principal designer on thousands of projects during his 
career. He is currently celebrating his 20th year in business. 
	 As his business expanded, Jim said he has always looked 
for exceptional employees with strong skills and knowledge.
	 “Not surprisingly, the employees I have hired have all at-
tended USU,” he said. 
	 Tere serves her community through multiple civic orga-
nizations, including literacy tutoring, PTA and other organiza-
tions.
	 Both are members of the Rotary International service or-
ganization and are Paul Harris Fellows in recognition for con-
tributions and service in leadership positions with the Brigham 
City club. They have actively participated in many service trips 
over the past several years, including distributing wheelchairs 
in Peru; administering polio vaccinations in India; and work-
ing with teenage participants building homes in Mexico.

“As a newlywed I received scholarships 

that helped immensely toward my 

USU education. 

We want to do the same for students in 

similar situations. I will always be grateful 

for the excellent education 

that I received at Utah State.  

It has certainly helped in my 

career and success.”
—James O. Moore
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The College of Engineering has com-
bined its expertise with expertise from 
other areas at the university, particularly 
in the College of Science, to create the 
powerhouse known as the Synthetic 
Biomanufacturing Institute (SBI). The 
institute, housed in the College of En-
gineering, will provide an infrastructure 
that enhances research and commer-
cialization opportunities in the field of 
synthetic biomanufacturing. 
	 With four main areas of focus, the 
institute provides the framework neces-
sary to strengthen the communication 
and coordination between research cen-
ters, industry partners and the institute’s 
Bioproducts Production Laboratory. 
	 The four areas of focus are: the Sus-
tainable Waste-To-Bioproducts Engi-
neering Center; the Synthetic Bioprod-
ucts Center; the Bioenergy Center; and 
the Bioproducts Production Laboratory. 

USU’s Synthetic Biomanufacturing Institute 

CreatesTechnologies
toImprove Life

Bioprocessing engineering doctoral student Cameron Copeland holds a spider 
used to study spider silk proteins that may have the potential to form durable 
artificial ligaments and useful cancer fighting agents.
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All of the centers in the institute work 
with USU students at the graduate and 
undergraduate level.
	 “This is an exciting opportunity 
because we are taking advantage of what 
nature has to offer and then using it to 
make life better for everyone,” said H. 
Scott Hinton, dean of the College of 
Engineering and interim SBI director.  
“There is so much potential from the 
research we are conducting and it ranges 
from bioplastics to pharmaceuticals to 
environmentally friendly energy.”
	 The Sustainable Waste-to-Bioprod-
ucts Engineering Center is working on 
profitable bioremediation of municipal 
and industrial waste streams through 
the production of high-value byprod-
ucts. The center is working with the city 
of Logan’s Environmental Department 
to clean up hazardous chemicals in its 
wastewater ponds by introducing algae 

that consume nitrogen and phospho-
rous. The algae is then harvested to 
be converted into biofuels and other 
bioproducts. The innovative process not 
only cleans up the chemicals naturally, 
it also saves the city of Logan nearly 
$80 million because it no longer needs a 
new waste processing plant to clean the 
water. 
	 “We are using natural organisms to 
make this happen, to grow products and 
clean up messes,” Dean Hinton said. 
“We are doing all of this naturally and 
in a well-defined and safe manner.”
	 The Synthetic Bioproducts Center, 
while doing research related to the 
SWBEC, is taking it one step further by 
identifying the bioproducts that have 
real value and then engineering an or-
ganism to create the desired bioproduct. 
The center brings researchers together 
to create new manufacturing processes 
using biological cells as factories. Vary-
ing bioproducts are under analysis at 
the center, including spider silk proteins 
that someday may have the potential 
to form durable artificial ligaments for 
people who have injured their knees 
or shoulders and new peptides and 
proteins that have useful anti-tumor and 
anti-inflammatory properties.
	 Using readily available natural 
resources, the research at the Bioenergy 
Center is focusing on sustainable energy 

and fuel products. The center uses a bio-
mass that can come from various sources, 
including algae or chicken manure and 
then converts it into an oil, gasoline, bio-
fuel or other energy-related product. 
	 “As engineers, we are always looking 
for solutions,” Dean Hinton said. “But 
to have a solution, you have to know the 
problem. USU’s Commercial Enterprises 
office helps us identify those problems so 
that we can find the solutions that not 
only benefit mankind, but that are also 
profitable for the university.”
	 So, not only does the SBI conduct 
research, it also creates products, spin-off’s, 
patents and licenses with the help of Com-
mercial Enterprises. The SBI has turned 
in 39 patent filings overall, with 12 of the 
patents filed in the 2011-12 fiscal year. 
The institute also has a total of 49 inven-
tion disclosures, 18 from the 2011-12 
fiscal year. One company, Araknitek, has 
been spun out of the SBI to commercialize 
synthetic spider silk technologies.
	 The Bioproducts Production Labora-
tory assists with taking what is invented 
by the three centers and produces it on a 
large-scale basis. The lab has the equip-
ment and personnel necessary 
to shorten a product’s time to 
market.
	 To learn more about the 
SBI, visit the website 
(sbi.usu.edu).

Doctoral student Troy Munro works with a 
vacuum chamber that measures how well 
spider silk conducts heat.
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MAE Students at the Top in 
Two National Competitions
First-Place Wins Earn Accolades
Mechanical and aerospace engineering students earned first 
place in not one, but two, prestigious national competitions, 
the Air Force Research Laboratory’s Design Challenge and 
2012 University Student Launch Initiative.

C O L L E G E  O F  E N G I N E E R I N G

M e c h a n i c a l  a n d  A e r o s p a c e  E n g i n e e r i n g

Mechanical and Aerospace Engineering 
Welcomes Three New Faculty 
Aaron Katz
Research Areas:  Thermal fluid dynamics, computational 
fluid dynamics 
Dr. Katz is an assistant professor whose interests focus on 
teaching computational fluid dynamics through hands-on 
coursework and in-depth research activities. Among his 
continuing research interests is developing cutting-edge 
computational algorithms and methods to solve problems 
of interest in national security and other emerging areas.
	 Dr. Katz earned a doctorate in aeronautics and 
astronautics from Stanford University in 2009, a master’s 
in aeronautics and astronautics from Stanford University 
in 2005 and a bachelor’s from USU in mechanical and 
aerospace engineering in 2004.

A member of USU’s Army ROTC 
uses the Aggie Ascender created 
by MAE students. The device uses 
three components — a vacuum 
ascender, an adhesive anchor 
and a rope ascender — to assist 
a person with climbing a wall. 

Members of USU’s Chimaera 
Rocket Team show USU alum and 
former astronaut Mary Cleave their 
rocket design that took first place 
at NASA’s 2012 University Student 
Launch Initiative.
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AFRL’s Design Challenge 2012
MAE students pulled out their best superhero tricks, using en-
gineering principals, some basic math and a lot of ingenuity, to 
design a system for special operations forces personnel to scale 
buildings or mountain faces under a variety of conditions. The 
students’ efforts garnered the group first place in the AFRL’s 
Design Challenge.
	 Using three components — a vacuum ascender, an ad-
hesive anchor and a rope ascender — the USU team took its 

Ling Liu
Research Areas:  High-performance multi-scale modeling and 
design of advanced materials 
Dr. Ling Liu is an assistant professor whose research interests 
include high-performance multi-scale computation with appli-
cations to biological macromolecules, engineering composites 
and nuclear systems. This includes simulation and design of 
advanced materials for energy and environmental applications 
as well as fatigue and crack simulation of advanced engineering 
composites and structures.
	 Dr. Liu received a doctorate in mechanics of nanomateri-
als from Columbia University in 2010, and a master’s in 2006 
and a bachelor’s in 2003, both in engineering mechanics from 
Dalian University of Technology in China.

Jason Quinn
Research Areas:  Microalgae to biofuels assessment and 		
microalgae growth modeling
Dr. Jason Quinn is an assistant professor whose research 
interests include microalgae to biofuels assessment, microalgae 
growth modeling, life cycle assessment, photosynthetic charac-
terization of microalgae and high-temperature plasmas. 
	 Dr. Quinn earned a doctorate in mechanical engineering 
from Colorado State University in 2011, a master’s in nuclear 
engineering and engineering physics from the University of 
Wisconsin Madison in 2004 and a bachelor’s in mechanical 
engineering from Colorado State University in 2002. 

design to the National Center for Medical Readiness training 
facility in April 2012 to compete against 16 universities that 
included Arizona State, Johns Hopkins and Brigham Young 
University for the top honor. 
	 In August 2011 teams were given the warfighter-focused 
engineering design challenge, $20,000 for materials and 
fabrication and nine months to come up with a demonstrable 
solution. Teams were judged on both objective measures 
(weight, size, velocity achieved) and subjective measures (ease 
of operation, usability, stealth, innovation and elegance).
	 The team ended up with a design that allows a person to 
put their hands and feet into a spider like vacuum contraption 
allowing them to climb a wall. After reaching the top 
of the wall, the climber then places adhesive anchors 
on the top of the structure before sending down a rope 
strong enough to hold 300 pounds with which the 
other team members are able to ascend the wall.

NASA’S 2012 University Student 		
Launch Initiative
Making the first-place title official, NASA awarded USU’s 
student team the top prize during the 2012 University Student 
Launch Initiative.
	 USU’s Chimaera Rocket Team bested more than 500 
students, representing 41 colleges and universities in 28 states, 
when the team launched its rocket and payload at Bragg Farms 
in Toney, Alabama This year’s victory marks the fourth first 
place entry by USU in the previous five years. The USU-built 
rocket was also recognized by the NASA peer review panel as 
the best overall vehicle design.
	 The USU student design deployed an inertial navigation 
and closed-loop energy management system to target the one-
mile altitude. The team goal was to come to within 12 inches 
of the target altitude. Weighing in at approximately 30 pounds 
and measuring eight feet, USU’s rocket came within two per-
cent of the target altitude and was sufficient to allow USU to 
win the overall competition.
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