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Hello and welcome to the Summer 2018 COE
Research Report.
This past year has had quite a number of advances for COE research
in new projects, research achievements, and recognition of faculty
excellence. This newsletter is intended to share some of the highlights
and stories of our good works. If you have a good story to tell that is not
shown here, please contact us and we will work to get the word out.
One of my primary goals as COE Associate Dean for Research is to
support faculty in developing and funding impactful research programs,
especially in building multidisciplinary teams that address major sociotechnological challenges facing Nebraska, the nation and the world. I have
been meeting with faculty and seeking concepts of grand challenges for
which the college has expertise and interest in pursuing for large-scale
initiatives. Common themes that have developed are:
• Advanced and Materials Manufacturing
• Biomedical Engineering and Health Care Environments
• Defense and Security

MARK RILEY, PH.D.

• Energy Materials and Energy Systems
• Engineering in Agriculture, Life Sciences, and Natural Resources
• Transportation and the Built Environment
The college has numerous cross-departmental activities in each of
these spaces, has funding from internal and external sources, and has
potential for deep impact on grand challenges. We continue the updates
to the research website to focus around these six themes and to provide
information on support, activities and policies. We will be asking for your
feedback and ideas on these topical areas and how we can organize
teams to raise the profile of our research.

mriley3@unl.edu
(402) 472-3386

The College of Engineering has had an outstanding research activity over
the 2018 Academic Year. You can read below stories on a number of our
faculty, staff and student activities and accomplishments. The hard work
within our college has led to the highest sponsored project expenditures
ever, totaling nearly $39M, which tops the previous high of $37M in AY10
(which included federal stimulus funds). Often, we hear about reaching
such financial goals as a measure of success; however, what is most
important are the good works that come from utilizing these funds
provided by our sponsors and partners as investments in our people.
We are making good progress in growing our research activities, but
growth requires continued development. This newsletter focuses on those
accomplishments, and we welcome stories from your impactful activities,
which we will gladly publicize to the broader community. We encourage
you to keep up the great work and let us in the Dean’s Office know how
we can help you accomplish even greater things.
I am happy to meet with our faculty and staff to talk about research
and opportunities. While there is much discussion on challenges, we
are fortunate at the university to have a strong financial foundation and
opportunities to gain support for developing research initiatives.
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ADDITIONAL SOURCES
OF EXTERNAL
FUNDING FOR
GRADUATE STUDENTS
AND POST-DOCTORAL
SCHOLARS
GRADUATE RESEARCH
OPPORTUNITIES
AT DOE NATIONAL
LABORATORIES
The U.S. Department of Energy’s Office of Science
is now accepting applications for the Office of
Science Graduate Student Research (SCGSR)
program (2018 Solicitation 2). Applications
are due 5 p.m. Eastern Time on November 15,
2018. The SCGSR program provides doctoral
dissertation/thesis research opportunities for
graduate students at DOE national laboratories.
Details about the program and online application
can be found at:
https://science.energy.gov/wdts/scgsr

The most current and complete source of
information about Fellowships and Scholarships
for graduate students and postdoctoral scholars
can be found ont UNL’s Grad Studies site:
research.unl.edu/gradstudies/cms-support/
funding. Select categories to limit what’s displayed
or use your browser’s Find feature to search for
keywords on the page (hint, search under both
Engineering and Science).
Current funding listed includes:
• National Science Foundation Graduate Research
Fellowships (due in November). www.nsf.gov/
funding/pgm_summ.jsp?pims_id=6201&org=NSF
• U.S. DOD National Defense Science and
Engineering Graduate Fellowships (due in
January), ndseg.asee.org
• AAAS Mass Media Science and Engineering
Fellows (due in January)www.aaas.org/page/
about-1
• Association of Women in Science (AWIS)
Education Foundation Fellowships (due January)
www.awis.affiniscape.com/displaycommon.
cfm?an=1&subarticlenbr=66
• American Physical Society (APS) and American
Institute of Physics (AIP): Congressional Science
Fellowships (due January) www.aps.org/policy/
fellowships/congressional.cfm
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UNDERGRADUATE SUMMER RESEARCH
PROGRAMS POSTER SESSION
The College of Engineering hosted a poster session with summer undergraduate students who have been
doing research in faculty laboratories through REU programs led by COE faculty on Aug. 6, 2018. There were
27 posters shared representing four formal programs:
• Sustainability of Horizontal Civil Networks in Rural Areas / Director: Shannon Bartelt-Hunt
• Unmanned Systems Foundations and Applications / Director: Brittany Duncan
• REUin Biomedical Engineering Devices / Director: Greg Bashford
• Advanced Manufacturing Summer Institute / Directors: Prahalada Rao, Jeff Shield and H. Scott Halliday (NTU)
2
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Below is a listing of the students, their project title, and UNL faculty advisor. For more information on UNL’s
extensive REU programs, see: www.unl.edu/summerprogram/home
Sustainability of Horizontal Civil Networks in Rural Areas
Sean Cranford (Kansas State University)
Dynamics of Self-Propelled Jumping Condensate on
Superhydrophobic Femtosecond Laser Processed
Surfaces (Mentor: Dennis Alexander)
Claudia Ponce de Leon (Cornell University),
New Directions: Using Virtual Reality for Laboratory
Teaching in Traffic Engineering (Mentor: Libby Jones)
Lianne Brito (University of Central Florida) Performance of
Steel Grain Silos and Rural Communities to Windstorms
(Mentor: Christine Wittich)
Carlos Coria (California State University, Long Beach)
Comparing Polymeric Matrices to Support Algae
Immobilization for the Treatment of Nitrate from
Groundwater (Mentor: Ashraf Aly Hassan)
Xinyu Lin (University of Connecticut)
Increasing Bridge Lifespan in Rural Areas using Artificial
Neural Networks (Mentor: Joshua Steelman)
John Mart Noriega (San Diego State University) Best
Practices for Simulating Multi-Lane Roundabouts
(Mentor: John Sangster)
Bridget Gile (Villanova University)
Effectiveness of Solarization Treatment as an
Intervention Strategy to Reduce Antibiotic Resistant
Bacteria in Cattle Manure Stockpiles (Mentor: Xu Li)
Ian Giancarlo (University of Connecticut)
Deposiiton of SIO2 Janus Nanoparticles using QCM-D
(Mentor: Yusong Li)
Omar Hassan (University of California, Berkeley)
Fate of Terrestrial Microplastics (Mentor: Shannon
Bartelt-Hunt)
Samantha Lopez (University of Texas Rio Grande Valley)
Health Monitoring Schemes for Double-Track Steel
Railway Bridges (Mentor: Dan Linzell)
Maggie Eubanks (Nebraska Wesleyan University)
Microplastic Pollution in Nebraska’s Water Systems:
Quantity and Composition (Mentors: Shannon BarteltHunt, Dan Snow and Jerry Bricker-Nebraska Wesleyan)
Unmanned Systems Foundations and Applications
Andrew Brown (Whitworth University)
Cooperative Control of Multi-Agent UAS
(Mentor: Justin Bradley)
Riley Goodling (Georgia Institute of Technology)
Investigating Human Comfort with Unmanned Aerial
Vehicles Approaching from Different Heights
(Mentor: Brittany Duncan)
Shannon Drew (Lewis and Clark University)
Watt’s up? Predicting a Person’s Receptivity to a
Robot’s Approach (Mentor: Brittany Duncan)

Amy Guo (Saint Louis University)
Topic: comparison of environmental sensors for
atmospheric data collection from a UAS
(Mentor: Carrick Detweiler)
Jason Finnegan (Hastings College)
Topic: comparison of environmental sensors for
atmospheric data collection from a UAS
(Mentor: Carrick Detweiler)
REU in Biomedical Engineering Devices
Emily Brooks (Southern Utah University)
Comparison of DNA Repair Pathway Inhibitors in
Sensitizing Brain Cancer Cells to the DNA Damaging
Effects of Radiotherapy (Mentor: Forrest Kievit)
Amanda Cimino (Mercer University)
Engineering of Biomimetic Multicellular Liver Model
(Mentor: Sri Kidambi)
Sara Hopper (Endicott College)
Print-and-Peel Method for Creating Microfluidic Devices
for Biomedical Engineering (Mentor: Sangjin Ryu)
Dominique James (University of Rochester)
Cerebrovascular Impulse Response to Tactile
Somatosensory and Motor Stimulation Measured with
FTCD (Mentor: Greg Bashford)
Michael Miller (West Virginia University)
Effects of Chemical Priming on Non-Viral Gene Delivery
in Human Mesenchymal Stem Cells
(Mentor: Angie Pannier)
Sofia Perez (University of Puerto Rico)
Design of a New Long-Term Attachment Mechanism for
Swallowable Capsules (Mentor: Ben Terry)
Jeff Rodgers (University of South Carolina)
Development of an Ultrasonic Bioreactor to Mimic
Laminar Blood Flow on Vascular Endothelial Cells
(Mentors: Carl Nelson/Ryan Pedrigi)
Nicole Schubert (Olin College of Engineering)
Mechanical Characterization of Porcine Descending
Aorta and Common Carotid Arteries (Mentor: Linxia Gu)
Alissa Zeitelhack (McKendree University)
Decellularized Porcine Nucleas Pulposus as Natural
Biomaterial for Treatment of Low Back Pain
(Mentor: Becky Wachs)
Advanced Manufacturing Summer Institute
Pablo Paradis (New Mexico State University)
New Magnetic Materials for Energy Conversion
Stephanie Richins (New Mexico State University)
Ag Decorated FeCo Core-Frame Nanocubes for
Gas Sensing
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NU AMONG WORLD’S TOP 100 FOR U.S. PATENTS

Brad Roth, Steve Goddard, Yuguo “Leo” Lei, and Ronnie Green at the 2017 Innovator Celebration.

news.unl.edu/newsrooms/today/article/nu-amongworld-s-top-100-for-us-patents/

The University of Nebraska system
ranked among the top 100 academic
institutions worldwide in earning
U.S. patents during 2017, says a new
report from the National Academy
of Inventors and Intellectual
Property Owners Association.
The NU system earned the 70th-most U.S. patents
to legally protect research discoveries and
technological advances, according to the report.
4
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Those patents are awarded through the system’s
technology transfer offices, which include NUtech
Ventures at the University of Nebraska–Lincoln and
UNeMed Corp. at the University of Nebraska Medical
Center and University of Nebraska at Omaha.
The new report echoes another, released in 2017
by the Milken Institute, that rated the NU system in
the top 16 percent of U.S. institutions on a metric
that accounted for patents and licenses received,
licensing income earned and the number of
startup companies formed.
NUtech Ventures works with Husker faculty to
identify opportunities for protecting, marketing
and licensing intellectual property. The NU system
earned 37 patents in 2017, with Husker researchers
named as inventors on 27 of them.
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From July 2017 to
May 2018, College of
Engineering faculty
submitted 44 invention
disclosures, completed 42
patent filings, and had nine
patents issued.
Patents represent an
early but essential stage
in realizing the vast
Brad Roth,
applications of university
executive director of
research, said Brad
NUtech Ventures
Roth, executive director
of NUtech Ventures. After securing a patent,
the university licenses intellectual property
to companies, including faculty startups, for
additional research and development. “We look
forward to these newly patented technologies
impacting society over the next several decades
as they are commercialized,” Roth said. “Together
with UNeMed, our offices are committed to
protecting the University of Nebraska’s intellectual
property as a critical step in moving innovations
from the lab to the marketplace.”
The NuTech Ventures website (www.
nutechventures.org) has instructions for
submitting disclosures (the first step towards
patenting an idea) and links to a variety of
Nebraska resources for technology development.
Nebraska hosts a substantial number of
technology incubators and startup accelerators
including NMotion, Turbine Flats, and Big Omaha.
See: www.nutechventures.org/resources
The College of Engineering has been well represented
at NuTech’s Innovator Celebrations, recognizing:
a) Dr. Yuguo “Leo”Lei, assistant professor in
Chemical and Biomolecular Engineering, was
recognized in 2017 as The Emerging Innovator
of the Year for invention of novel devices
for cell manufacturing that can be used for
personalized medicine
https://youtu.be/qXs4BiblseI

c) In 2016 The Breakthrough Innovation of the
Year award went to Jinsong Huang, professor
of Mechanical and Materials Engineering, and
postdoc research associates Haotong Wei
and Wei Wei for developing improved X-ray
detectors based on a perovskite material that
are expected to reduce the X-ray dose required
for medical imaging, security and quality
control applications, greatly enhancing the
efficacy and safety of those techniques
https://youtu.be/LI1d1t9jnk4
d) In 2016, the Startup Company of the Year
award went to Virtual Incision, a privately
held medical device company focused on
developing an advanced, miniaturized robot
for general surgery abdominal procedures.
Virtual Incision was founded on University
of Nebraska-licensed technology by Shane
Farritor, professor of Mechanical and Materials
Engineering at UNL, and Dmitry Oleynikov,
chief of minimally invasive surgery at the
University of Nebraska Medical Center
https://youtu.be/V_C3bmKmhqY
e) The 2015 the Emerging Innovator of the Year
award was given to Sri Kidambi, associate
professor of Chemical and Biomolecular
Engineering. This recognizes a junior faculty
member for recent contributions as an upand-coming innovator at the University of
Nebraska-Lincoln. Typically, this is the award
winner’s first year working with the NUtech
Ventures team. Kidambi received the award
this year for his work developing a structured
environment for cancer cells to grow. His work
has the potential to significantly impact the
pharmaceutical industry and benefit patients as
these environments can replicate hundreds of
copies of a tumor to test targeted treatments in
the lab before administering them to a patient
https://youtu.be/r2DzJgaNAWI

b) The Startup Company of the Year in 2017 award
went to GC Image, founded by Dr. Stephen
Reichenbach, professor of Computer Science
and Engineering. GC Image provides industryleading software solutions for visualizing,
analyzing, and reporting on data from
comprehensive gas chromatography systems
https://youtu.be/zwvXVJOeTwk
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SUNIL NARUMALANI JOINS COE FOR AY19

Sunil Narumalani,
Director of Research and Strategic Relationships

We are pleased to announce that
Dr. Sunil Narumalani is joining the
College of Engineering on a oneyear appointment as
Director of Research and
Strategic Relationships.
He can be reached at: sunil@unl.edu. Sunil
will be reaching out to faculty to help identify
opportunities for growth in research areas, to
engage faculty for development of research
leadership on team projects and integrated
research areas, prepare for forthcoming
solicitations, and to communicate COE research
successes through multiple channels.
Sunil received his doctorate in the Geospatial
Sciences from the University of South Carolina. He
joined the University of Nebraska Department of
Geography in 1993. Sunil is a geographer and his
research has primarily focused on using geospatial
methods for environmental, ecological, forestry,
agricultural, water quality, and urban studies. He
has over 45 refereed publications and more than
125 presentations at scholarly conferences. He
has generated more than $5M in external funding
and has supported 30 undergraduate/graduate
students and several full-time employees on his
grants. Since 2005 Sunil has been in various
administrative roles at the University of Nebraska,
starting as Research Coordinator in the School of
Natural Resources. This was followed by a stint as
Geography Program Coordinator and Associate
Director of the Center for Advanced Land
Management Information Technologies (CALMIT),
6

COLLEGE OF ENGINEERING

both in the School of Natural Resources. In 2009,
Sunil was appointed Associate Dean for Academic
Programs in the College of Arts & Sciences (CAS).
Later, Sunil served at Associate Dean for Faculty
and Associate Dean for Research in CAS. Sunil was
appointed Associate Vice Chancellor for Academic
Affairs, a role he served in for one year.
In August 2014 Sunil was appointed as Program
Director for the Geography & Spatial Sciences
(GSS) Program in Division of Behavioral and
Cognitive Sciences (BCS) within the Directorate
for Social, Behavioral and Economic Sciences
(SBE) at the National Science Foundation
(NSF). Over the past four years, he has served
in various capacities at NSF including as the
SBE Directorate liaison for NSF EPSCoR, the
SBE Directorate representative for the crossdirectorate Smart & Connected Communities
(SCC) program at NSF, and as the SBE
Directorate alternate representative to the
Innovations at the Nexus of Food, Energy, and
Water Systems (INFEWS) program. Sunil also
served in a detail as the Acting Deputy Division
Director (ADDD) within the BCS Division.
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FUNDS AVAILABLE TO SUPPORT ACQUISITION

Two distinct funding
opportunities — one from the
National Science Foundation
and one from the Nebraska
Experimental Program to Stimulate
Competitive Research — are
available for Nebraska faculty
interested in acquiring major
research instrumentation in 2019.
NSF’s Major Research Instrumentation Program
provides an opportunity to acquire or develop
major shared-user instrumentation that supports
an organization’s research and research training
goals. NSF limits the number of applications an
organization may submit to the MRI Program in any
given year. Therefore, ORED is seeking notifications
of intent to submit from faculty interested in
submitting an NSF MRI proposal in 2019.
Applicants may apply to either: Track 1, which
supports proposals that request funds greater
than or equal to $100,000 and less than $1 million;
or Track 2, which supports proposals that request
funds greater than or equal to $1 million up to and
including $4 million. The university is limited to
three proposal submissions: two submissions in
Track 1, and one submission in Track 2.

In addition to NSF’s MRI Program, Nebraska
EPSCoR has issued its own call for MRI proposals
that request the acquisition of a single shared-use
research instrument to enhance the capabilities of
state researchers. For the purpose of this program,
a major research instrument costs $150,000 or
more. Cost sharing is required, and the amount
of any one award will be 50 percent of the total
proposal request with a maximum award of
$200,000.
Nebraska EPSCoR requires that all of UNL’s
applications to its MRI Program be submitted
together in a single package by the Office of
Research and Economic Development. Proposal
preparation guidelines are available here. UNL
faculty must submit their proposals via email
attachment to unlresearch@unl.edu by 5 p.m. CDT
on Nov. 1 to be included in the application package
ORED forwards to Nebraska EPSCoR for funding
consideration. Applicants should include in the
subject line of their email “EPSCoR MRI Program
Proposal” followed by the principal investigator’s
first and last name.
For questions about either program or to request
additional information, contact Tisha Mullen, director
of proposal development, at 402-472-2894.

Notifications of intent to submit are due by 5 p.m.
CDT on Tuesday, Sept. 18. Submit a notification of
intent to submit here. Internal pre-proposals are
due Tuesday, Oct. 2.

COLLEGE OF ENGINEERING
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CONGRATULATIONS TO COE NSF CAREER AWARD WI
This past year, three engineering
faculty have received the
prestigious NSF Faculty Early
Career Development Program,
commonly called a “Career Award.”
Dr. Shudipto Dishari, assistant professor of
Chemical and Biomolecular Engineering, aims
to both reduce the cost and improve the energy
efficiency of hydrogen-based fuel cells and related
energy conversion and storage devices. https://
news.unl.edu/newsrooms/today/article/boostingfuel-cells-green-power-is-aim-of-disharis-careerproject/#metavideo-player-49014. Dishari’s
research focuses on proton exchange membrane
fuel cells in which the electrolyte is a permeable
polymer. However, the interface between the
catalyst and nano-thin polymer coating on the
electrolyte conducts charged particles poorly,
reducing efficiency. Dishari aims to better
understand this interface conductivity and design
new materials that improve energy efficiency and
cost less. These new polymers will create channels
inside the polymer layers so that charged particles
will move easier and faster across the system,
making fuel cells more energy efficient.
Her award also allows her to help educate the
next generation. “My goal is to inspire and prepare
students to work in the renewable energy field,”
she said. Dishari plans to create a video series
illustrating the professional journeys of successful
people in the energy sector. “Students often
lack enough guidance and knowledge to make

8
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informed career choices,” she said. “Through this
video series, I would like to educate students
about renewable energy and inspire them to
pursue careers in engineering fields.” Dishari
also will survey Nebraska high school students
to determine their level of knowledge regarding
renewable energy. The information will help
educators improve STEM education statewide.
Video: https://youtu.be/wpAJiOu5FLE
Dr. Prahalada Rao, assistant professor of
Mechanical and Materials Engineering, is
developing a 3D printing process, officially known
as smart additive manufacturing, that produces
flawless metal parts every time. Rao works with
metal, such as titanium. https://news.unl.edu/
newsrooms/today/article/rao-investigates-waysto-transform-3-d-printing/ He’s developing
algorithms that detect flaws while the printing
is taking place. The process also identifies the
type of flaw and enables the printer to correct it
automatically. Additive manufacturing is adept
at sculpting many different types of materials,
such as plastics and titanium, into highly complex
3D shapes using less material than conventional
technology. Three-dimensional printing works by
layering materials that are fused together through
processes such as melting plastic or hitting
metallic layers with a laser. However, flaws, such
as holes or other malformations, can develop. Rao
likened it to building a brick house. His process
will detect a loose or weak brick while the house is
being constructed, remove the brick and replace it
before construction continues.
Rao’s award will also help educate a new
generation of materials engineers using modern,
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INNERS
hands-on teaching techniques. He’s developing an
undergraduate course in additive manufacturing
that will allow students to maximize time in the
laboratory. He’s also partnered with the Navajo
Technical University in Crownpoint, New Mexico,
to develop an eight-week summer camp for
Native American students from across the United
States to come to Nebraska and learn about
3D printing. “Nebraska is positioning itself as
a hub for additive manufacturing in a variety
of industries, including agricultural equipment,
manufacturing and biomedical,” Rao said. “If this
research is successful, it will have a huge impact
on how quickly and reliably we can turn around
new products and designs, spurring innovation in
Nebraska.” Video https://youtu.be/sQ8p_kLIK4w
The project of Dr. Brittany Duncan, assistant
professor of computer science and engineering,
will develop software that allows drones to
communicate through movement and maintain
comfortable distances from people. https://
go.unl.edu/3f9p She and her team will conduct
surveys to understand what people want drones
to communicate — perhaps, for example,
when the drone is in photo-taking mode. Next,
they’ll identify drone movements that people
intuitively understand. For example, Duncan’s
previous work found most people understand
that a drone circling in a tightening downward
spiral indicates that it’s landing. For other tasks,
researchers will ask people unfamiliar with drones
to identify or create movements they believe
communicate those tasks. The team will search for
commonalities, and then develop software that
allows drones to make those movements. They’ll

use videos posted online to test people’s ability to
understand what the movements communicate.
Duncan is concentrating on movement as opposed
to speech because, unlike speech capabilities,
movement doesn’t require additional hardware,
thereby limiting weight and extending battery life.
Additionally, many settings, such as crowds or
warehouses, may be too loud to hear a drone. In
quiet environments, speech might be disruptive.
Duncan’s award also allows her to educate the
public about drones. She’ll host a six-week class
on robotics and human-robot interaction with
the university’s Osher Lifelong Learning Institute.
She’ll also work with University of Nebraska State
Museum staff to teach middle school students
about robotics and how to conduct robotic
experiments. The students will use those skills
to teach even younger students. Video: https://
mediahub.unl.edu/media/9423
The NSF grant, known as a CAREER award,
supports pre-tenure faculty who exemplify the
role of teacher-scholars through outstanding
research, excellent education and the integration
of education and research.
UNL’s ORED operates an NSF Career Award club
that can help faculty develop strong proposals
for this program. research.unl.edu/events/
nsfcareerawardclub For more information,
contact Tisha Mullen, director of proposal
development.

COLLEGE OF ENGINEERING
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JUMPSTART: PATHOGEN-HOST
INTERACTION MEETING

ACCESSING YOUR OWN
PERSONAL ZOOM ACCOUNT

The Office of Research and Economic
Development’s held a Jumpstart workshop on
funding opportunities related to pathogen-host
interaction Aug. 8-10 at the Ken Morrison Life
Sciences Research Center. Faculty from all ranks
and disciplines participated, including several from
the College of Engineering. Knowinnovation’s
Andy Burnett and Donnalyn Roxey facilitated
the event. Guided by information generated
from previous Jumpstart events, faculty had the
opportunity to form collaborative teams that
could generate funding ideas on pathogen-host
interactions. Attendees may also be able to serve
as principal investigators on proposals requesting
seed grant funding for up to $150,000 over two
years, which support new lines of research.

Zoom is a cloud-based, web collaboration service
that connects multiple conference rooms and
remote users for online classes, meetings and
group projects. Zoom is available to faculty and
staff at UNL beginning January 2018.

ORED is likely to build upon these Jumpstart
activities as a means to build interdisciplinary teams
and larger collaborative projects. The workshop
required a substantial commitment of time, however,
innovative concepts and partnerships were built and
faculty found new avenues to grow their research
programs. Keep an eye open for future events.

• Zoom features high-quality video, audio and
group chat from both mobile and desktop apps.
• Information Technology Services and Nebraska
Extension piloted the service during the 201617 academic year. Based on positive feedback
from the pilot users, we are excited to provided
Zoom and ilos to campus as a user-friendly
collaborative technology option.
• Zoom integrates with Canvas, the new learning
management system at the University of
Nebraska.
For more information, see: https://its.unl.edu/
services/zoom

HDR – COE MEETING

BIOMEDICAL GRANT CLUB

College of Engineering faculty met with HDR
engineers and administrators July 23 to discuss
collaborative research activities. There are
opportunities in connecting research facilities of
both groups with Nebraska DOT and with federal
Department of Defense interests especially
in testing of structures. Discussions included
capabilities for in situ assessment of structural
performance, soil materials, destructive and nondestructive testing.

The College of Engineering has launched a
Biomedical Engineering grant club that meets
monthly to discuss and critique proposal ideas.
The concept is to bring together faculty with
similarity in research topics who would meet
regularly to present and critique each other’s
research proposal concepts. ORED’s RDFP
program has a similar approach, but given the
highly diverse background of participants,
feedback of deeper technical content is desirable.
Having a small group that is consistent encourages
familiarity and trust.

HDR could help provide insights to target the
most pressing problems and will be more formally
connected with COE Structures group (that includes
faculty primarily in CIVE and DSAEC). NSRI https://
nsri.nebraska.edu/ could provide funding for
research projects to investigate challenges that HDR
and COE identifies. In the solid waste area COE
faculty have interesting applications of products,
sensors, and instrumentation which could be
extended to HDR clients.
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If you are interested in participating but have not
yet engaged on this topic, please reach out to
ADR Mark Riley.
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MHSRS -MILITARY HEALTH SYSTEM
RESEARCH SYMPOSIUM
The MHSRS Conference was held this August in Kissimmee, Florida
and was well-represented with Nebraska presentations, including the
works of Shane Farritor, Carl Nelson, Ben Terry, and their collaborators
at UNMC. There was much discussion of funding opportunities including
the Congressionally Directed Medical Research Program (CDMRP) http://
cdmrp.army.mil. The CDMRP originated in 1992 via a Congressional
appropriation to foster novel approaches to biomedical research in
response to the expressed needs of its stakeholders – the American
public, the military, and Congress.
Of interest to COE researchers: the CDMRP manages targeted research
funds added to the DoD budget by Congress on a yearly basis; the
topics adapt annually to each program’s vision and investment strategy,
allowing rapid response to changing needs. CDMRP funds high-impact
innovative research throughout full pipeline from basic science to clinical
trials. They coordinate with other funding agencies to avoid duplication
and target unfunded/unmet gaps. The topics of interest each year follow
recommendations from the National Academy of Medicine on a two-tiered
(peer and programmatic) model for application review. Practically what
this means is that CDMRP engages the public (consumers) participation
throughout the program cycle process. There is no “pay line”; funding
recommendations are based on portfolio composition, adherence to
intent of mechanism, and relative impact, in addition to technical merit. All
programs require a preproposal with full application by invitation only. A
searchable database on prior awards is at: cdmrp.army.mil/search.aspx.

Seeking support for
developing a new research
program? Visit the ORED
listing of Internal Funding
Opportunities (http://
research.unl.edu/internalfunding-opportunities/).
See the Layman Awards
and the Research Council
Awards.
Need funding to travel
to a Sponsor to discuss
research funding or to
present your research at
a national or international
program? COE has funding
available for faculty travel
on research missions. COE
can provide up to $750 per
trip with 50% cost share
from the faculty member’s
home department. See
https://engineering.unl.
edu/downloads/employeeresources/COE%20
Request%20for%20
Travel%20funds.pdf

Total appropriated funding for FY17 was approximately $11.9B. Current
funding opportunities (http://cdmrp.army.mil/funding/reftable) include:
• Amyotrophic Lateral Sclerosis
• Autism
• Bone Marrow Failure
• Breast Cancer
• Defense Medical Research and Development Program
- Medical Simulation and Information Sciences Research Program
(JPC-1)
• Hearing Restoration
• Kidney Cancer
• Lung Cancer
• Multiple Sclerosis
• Neurofibromatosis
• Orthotics and Prosthetics Outcomes
• Peer Reviewed Cancer
• Peer Reviewed Medical
• Peer Reviewed Orthopaedic
• Prostate Cancer
• Psychological Health/Traumatic Brain Injury
• Reconstructive Transplant Research
• Spinal Cord Injury
• Tick-Borne Disease
• Vision
COLLEGE OF ENGINEERING
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MAKING A QUAD CHART
In a number of meetings held between COE
Faculty and funding agencies and industry
partners we have asked faculty to prepare a Quad
chart to share information on their experiences,
interests, capabilities, and goals. This concept
derives from DOD funding agencies and provides
a convenient way to convey the essence of a
faculty member’s interests and directions. Despite
the name, a Quad chart includes five pieces of
information. A good description can be found at:
https://www.tswg.gov/?q=quad_chart
• Header– Name, contact information, project title,
and program to which one is applying, if relevant.

• Bottom Left Quadrant - Technical approach
describes the technology involved, how it will
be used to solve the problem, prior experience
/advances, and any related ongoing efforts.
This should include the tasks to be performed
for each phase.
• Bottom Right Quadrant - Cost and schedule
on a rough order of magnitude to generate the
deliverables can be laid out in phases. In many
cases this is not feasible to estimate accurately,
however the bottom line on costs will focus
the conversation into wants and needs to
accomplish the project goals.

• Top Left Quadrant - The top left quadrant
is a graphical depiction of the Problem
to be solved and proposed solution or
prototype. Ideally, this will convey the need for
investigations, attributes and capabilities of
prototypes, and potential impacts of the work.

This format was designed for interactions
specifically with funding sources who have a
task order or specific project outcome in mind.
For more foundational or speculative work, the
Quad chart components can be modified, but the
structure does convey a clarity of message.

• Top Right Quadrant - Operational and
performance capabilities describe any basic,
new, or enhanced capabilities the approach,
studies, or system will provide to meet the stated
goals. In bullet form, list key aspects of what is to
be accomplished, designed, or tested.

From UNL:
Quad chart Template http://research.unl.edu/wpcontent/uploads/2013/01/quadChart.pptx
Quad chart FAQ: http://research.unl.edu/wpcontent/uploads/2013/01/Quad-Chart-FAQ.pdf

UNIVERSITY OF NEBRASKA COLLABORATION INITIATIVE

SAVE THE DATE

Principal investigators must attend the Collaboration
Initiative Retreat to be eligible for funding from
a Planning or Seed grant. Attendance is highly
encouraged, but not required, for those wishing to
submit a Big Ideas proposal. Registration opens
September 24; a formal RFA, including Big Ideas
submission instructions, also will be available on the
24th. Proposals will be due January 11, 2019.
RETREAT DATE: Friday, November 9, 2018
LOCATION: Nebraska Innovation Campus - Conference Center
2021 Transformation Drive, Lincoln, NE 68508
TIME: 9:30 a.m. - 3:30 p.m.
Light lunch provided
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OUTREACH ACTIVITIES

Engineering faculty and staff participate in a
number of outreach activities beyond our campus.
Sometimes news of the event does not reach a
broad audience, beyond the direct participants in
the event. We are happy to help spread the work
on the good activities of faculty and staff and will
include updates from stories our folks share.
Students attend the Process Control Essentials
Short Course June 25-26 held at and organized by
Dr. Hunter Flodman, Chemical and Biomolecular
Engineering. The Process Control Essentials Short
Course provided industrial bioprocess personnel
with a better understanding of all elements in a
PID control loop including the sensor, actuator,
process, and controller. Participants gained handson experience operating and tuning loops using
pilot scale equipment. Several different tuning
methods and control structures were explored.
Megan Grimes joined the group for lunch to share
NEB’s mission. One student said of the course, “I
thought this was a very well-taught class. Will be
very helpful in the future.” This was the third short
course taught.
Nebraska Ethanol Board hosted Dr. Ashraf Aly
Hassan, Ph.D., P.E., Civil Engineering. Hassan

presented about reducing energy needs and
costs for hazardous air treatment emitted during
ethanol production. Hassan’s pilot project can
help with carbon intensity and water use. He
would like to test on an ethanol plant gas stream.
Find his presentation http://ethanol.nebraska.
gov/wordpress/wp-content/uploads/2018/07/
Reducing_Energy_Needs_and_Costs_for_
Hazardous_Air_Treatment_Emitted_During_
Ethanol_Production_Ashraf_Hasson_UNL_
June_8_2018.pdf
The UNL Process Safety Boot Camp was held
this past August in partnership with a variety
industry sponsors, the Nebraska Ethanol Industry
Coalition, and the Nebraska Manufacturing
Extension Partnership.
COLLEGE OF ENGINEERING
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Brad Roth, Steve Goddard, Yuguo “Leo” Lei, and Ronnie Green at the 2017 Innovator Celebration.

NEBRASKA ENGINEERING EXPANDS 3-D
PRINTING CAPABILITIES
news.unl.edu/newsrooms/today/article/nebraskaengineering-expands-3-d-printing-capabilities

A new lab space places Nebraska
Engineering on the cutting edge
of 3D printing capabilities.
The Nebraska Engineering Additive Technology Labs
feature three hybrid printers that can add or subtract
a variety of materials — from plastics to titanium — to
create complex three-dimensional designs.
“This is incredibly rare, unique equipment that
we’re now able to access,” said Michael Sealy,
assistant professor of mechanical and materials
engineering. Located in the University of Nebraska–
Lincoln’s Scott Engineering Center, the lab allows
Husker researchers and students to create projects
using highly reactive materials. This process
accommodates for creation of intricate geometries,
such as lattice structures and complex internal
cooling channels for aerospace applications.
Located in Scott Engineering Center, the lab allows
Husker researchers and students to create projects
using highly reactive materials. This process
accommodates for creation of intricate geometries,
such as lattice structures and complex internal
cooling channels for aerospace applications.
The printing possibilities could transform many
industries, especially paired with the quality
control systems development research of

Prahalada Rao, assistant professor of mechanical
and materials engineering and recent winner of a
National Science Foundation CAREER Award.
“Nebraska is positioning itself as a hub for additive
manufacturing in a variety of industries, including
agricultural equipment, manufacturing and
biomedical,” Rao said. “If this research is successful,
it will have a huge impact on how quickly and
reliably we can turn around new products and
designs, spurring innovation in Nebraska.”
Sealy said students are also excited about
getting to use the printers. Also, a new additive
manufacturing course, which will be taught by
Sealy and Rao, has been added to take advantage
of the new technology.
“It gives students exposure to research problems
as opposed to just the design problems that we
get a lot of in our undergraduate curriculum,”
Sealy said. “There’s lots of opportunities for
students to get access, whether through student
groups or our additive manufacturing class.
That’s something we’re pushing — for them to get
exposure and experience.”
The symposium was held on May 17 and featured
presentations by experts from the Boeing
Company, National Institute of Standards and
Technology, Edison Welding Institute, National
Nuclear Security Administration-Kansas City
campus, Air Force Research Laboratory, America
Makes and Navajo Technical University.
COLLEGE OF ENGINEERING
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The University of Nebraska State Museum’s Sunday with a Scientist program for children and families.
In February 2018, the event focused on “Big Science, Small Scale” and featured:
Dr. Alexey Kovalev from the Department of Physics and Astronomy will discuss graphene, a single layer of
carbon atoms arranged in a honeycomb pattern that has a lot of potential in nanotechnology.
Dr. Nicole Iverson from the Biological Systems Engineering Department will have a station on
nanotechnology and the body, showcasing the ways nanoparticles can be used by medical professionals.
Dr. Shudipto Dishari from the Chemical and Biomolecular Engineering Department will conduct a basic
electrochemistry experiment and a fuel cell car demonstration to show how nanotechnology can be
utilized to make green energy.
Finally, the graduate and undergraduate students at the Nebraska Center for Materials and Nanoscience will
demonstrate how nanomaterials behave differently as they change size.
Explore Nebraska’s Center for Materials and Nanoscience at ncmn.unl.edu.
In April of 2018, Dr. Jae Sung Park, Mechanical and Materials Engineering assistant
professor, with the ArtReach Project, demonstrated aerodynamics of airplanes,
cars, sports and birds. Visitors learned about Bernoulli’s Principle while playing
basketball, make aerodynamic art, plus more.
Dr. Jae Sung Park’s research centers on techniques for energy-saving engineering
and nanotechnology. He develops advanced computational algorithms to
investigate various problems in fluid mechanics. His research and professional
interest areas are fluid mechanics, turbulence, complex fluids, electrokinetics,
microscale transport, mathematical modeling, and scientific computing.
ArtReach Project joined Dr. Jae Sung Park to provide art projects focused on
aerodynamics. The project functions as an outreach to serve the creative needs of
all peoples in all places and is located in Gateway Mall.
16
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NEW PROJECTS IN COE (JULY 2017-JUNE 2018)
Listing of new projects garnered by COE faculty over the past year months. Note that the amount awarded
represents the total project funds. Collaborators outside the college are generally not listed here.
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