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Undergraduate Program Highlights

Program Updates

Mechanical Engineering continues to be the largest major at ISU, with an undergraduate
enrollment of over 2000 students this fall. A strong job market and the versatility of the ME
degree are still fueling record enrollment growth. These long-term factors have resulted in
a 70% increase in the number of undergraduate students since 2010. Even campus-wide,
ISU continues to take on a greater ME ‘flavor’. During ISU’s explosive growth over the past
five years, across nearly 150 different majors, Mechanical Engineering alone accounts

for one out of every ten new students on campus! While this presents challenges to our
program, it has also resulted in an enroliment of almost 200 women in our major, making
them one of the largest groups of undergraduate women in ME nationally. As we address
our growth, we continue our efforts at maintaining the quality of our undergraduate pro-
gram, our hands-on educational experiences, and our diversity as part of our stewardship
of the discipline of mechanical engineering into the future.

Recent Developments

Cris Schwartz
Associate Chair
for Undergraduate
Studies

During the past academic year, we have been proud to welcome two new advisers to the
Kiewit Undergraduate Services Center. Both Jessie Vosseller and Fred Lloyd have joined

us as Academic Adviser ll's and they bring a wealth of knowledge from extensive pre-ISU
careers, as well as their time here as undergraduate students. They, along with the rest of
the staff in the Kiewit Center, are at the front lines of addressing students’ needs and help-
ing to steer our program in the face of our growth. Their dedication and expertise make our

advising staff one of the best at ISU and nationally.

Senior Design Projects

ME 415 - Fall 2014
CIRAS Sponsored Projects

Hagie Manufacuring — STS Frame Stress Analysis/Redesign
o Jeff Adkins, Adam Birnbaum, Taylor Clark, lan Jun* David Smith
* Josh DelLarm, Matthew Etheridge, Adam Lawrence*, Jesse Leonard, Peter Toy

PM. Lattner Manufacturing Co. — Electro-magnetic Induction Water Heater
* Bryce Mclintyre, Maclean Potts, Erik Rasmussen, Anthony Schimek
* Roberto Garcia, Brett Hansen, Zachary Johnson, Michael Maben

Light Ring Inc — Manhole light ring product design
 Charles Eagle, Kyle Grote, Alexander Naorniakowski, Marcus van den Aarssen
o Seth Logsdon, David Maher, Gregory Shaw, Javier Tello-Guillen

Legacy Manufacturing — Hose fitting redesign, prototype and test hose fitting

e Jeremy Gillam, Sang Soo Ha, Keenan Mahoney, Chris Shannon

e Kathryn Baringer, Taylor Geick, Matthew Meyer, Samantha Petersen, Ben
Tallman

CEIl Eqpmt Optimization of Feed Truck Frame Design
* Bradkley Caslavka, Eric Ho, Maria Rygh, Bryan Schiefelbein, Bryce Uitermarkt
* Brad Koester, Andrew Owens, Matt Pearson, Brandon Shearer, Jacob Smith

John Deere Ottumwa — Energy Absorption Techniques for Tractor Glass
* David Dowan, David Donahoe, Arnold Fisher, Kin Lore, Austin Wright
e Chris Basil, Brandon Gross, Kathleen Kennedy, Thanh Nguyen, Rajeendra
Pemathilaka
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Curries Div of Assa Abloy DG - Automatic Door Bottom for FRP Door
e Christian Kersey, Tonye Kolokolo, Brett Lyons, George Ooi, Kwang Wong
e |saac Hanson, Jacob Mazzio, Andrew Patience, Sean Salzer, Rajat Srivastava

B&M LLC — AP Lumina — Automotive Brake Light System

e Nageswara Kadimcherla, Adam Kohl, Joshua Renner, Damon Schmidt, Curtis
Thompson

e Eric Campbell, Bolin Chen, Shu An Lin, Aleksander Poniatowski

Industry Projects

Caterpillar Inc — Design of a Hydraulic Pump Case Drain Flow Monitoring System
e Eric Anderson, Charles Mollenhauer, Tyler Naberhaus, Alan Schluetter

o Adam Hamrick, Nathaniel Haut, Michael Newman, Robert Reding

Department Projects

Industrial Design Department — Bike Share Bike Lock and Tracking System
e Khalid Al Akbari, Yang Li, Kevin McCants, Mosab Osman, Nathan Witzel

¢ Nathan Brace, Cameron Dietrich, Marcus Graefenhain, Brian Haynes, Moon Lee

Mechanical Engineering — Smart Spring application to Vermeer T1255 Cab
e Albert Cheah, Tyler Christensen, Luke Hugghins, Brendan Roth
e Callie Danielson, Amanda Hudson, Adam Jacobi, Brent Schelske

Student Club Projects
SAE ISU Chapter — SAE Formula Intake System
 Greg Bott, Nick Grady, Tyler Joes, Chad Lundberg, Derek Peters



Senior Design Projects

ME 415 - Spring 2015
CIRAS Sponsored Projects
AgriDrain Leader — Multiple Roll Tile Stringing Trailer
e Siavosh Asadi, Travis Dierickx, Jacob Fields, Dean Piscopo
e Michael Albright, Brennan Lauterbach, Chelsea Lindelof, Jacob Schultes

CIRAS Sponsored Projects

Engineered Welding — UV Energy Reclaim System

* Adam Berquist, Houda Kji, Matt Kownick

 Matt Couri, Keith Hehring, Shengyang Wang, Letian Yang

Industry Projects

Boeing in conjunction with ISU Industrial Design — Aircraft Galley

Noise Abatement

e Marcus Goth, Hans Heikenfeld, Tyler Langel, Lu Li, Evan Lowther, Sam
Oanes, Ryan Tucker, Ben Warrick

Department Projects

Industrial Design Department — Bike Share Bike Lock and Tracking System

¢ Adam Carlson, Ken Gan, Ryan Kelly, Ryan Koll, Alessandro Modonna, Hsiang
Naik

HABET (Aerospace Engineering) — HABET Recovery Guidance System

¢ Michael Huston, Jacob 0'Donnell, Alex Steffen

Student Club Projects

NASA RASCAL Rover

* John Harding, Young Desanti, Zach Masters, Zach Murray, Ryan Robert, Eric
Upchurch

CIRAS Sponsored Projects

Cactus Jack — E-Lite System

e Conrad Olszewski, Eugene Leong, Jordan Fossey, Richard Ludwig, Robert
Johnson

¢ Bohan Li, Andy Mitchell, Kyle Steen, James Yi

Department Projects

ISU Athletics — Football Tracking System

* Tom Wickman, Neil Akoklkar, Elliot Carlson, Kevin Kauffman, Tim Marlette
e Aaron Brown, Kyle Cauwels, James Sampson, Max Smith

Agronomy — Autonomous Rover Navigation

 Jacob Mellams, Andrea Osberghaus, Christopher Foss, Dylan Shah, Alex
Kraft, Darren Chan

e Antjuan Buffett, Anh Q. Ho, Nigel Lee, Janel Niska, Jason Renbarger,
Cimone Wright

Outreach Projects

Courage League Sports — Special Needs Sports Equipment System
e Austin Graham, Brett Sullivan, Adrian Chan, Luis Vasconcelos Nunes
Ryan Everly, Jesse Moehle, Alex Guetter, Daoxi Sun, Brianna Burgert

D & B Agro - Grain Dryer Design Upgrade
e Andrew Grossman, Lars Menzel, Alexander Nowysz, Daniel Ryan
¢ Brianne Ackerman, Andrew Atwood, Jeffrey Grenier, Joshua Wahl

Danfoss — Danfoss Cradle Bearing Test Rig

e Joel Becklund, Seth Berry, Matt Dirks, Kaitlyn Garon, Matthew Gulleen, Katelyn
Stangl

¢ Anne Carstensen, Dustin Monat, Theresia Ohms, Joseph Reinert, Teshia Robinson

Hach Industries — Fluid Transfer Work Station Automation
e Steve Carstens, William Frank, Troy Heims, Moye Li, Mitchell Wittman
¢ Kyle Collins, Alex Kubiak, Vincent Lee, Steven Linder, Joshua Meyer

PM. Lattner Manufacturing Co. — Electro-magnetic Induction \Water Heater
¢ Azzam Alnasser, Muhamad Hazemi, Nicholas Krahenbuhl, Patrick McDermott
* Theodore Marth, Trevor Maunu, Ter Ng, Mark Taibleson

Legacy — High pressure swivel fitting design
* Gregory Davis, Jesse Dopita, Samuel McGuire, Aaron Oltmann, David Omestad
¢ Jordan Firnbach, Brian Ortiz, Ethan Schroeder, Austin Wolf, Eric Wos

Liguria Foods — Food Handling Automation System
¢ David Bromeier, Nicholas Grossmann, Charles Haley, Yinyu Pei, Jeremy Price
¢ Matthew Kilworth, David Litchfield, Joshua Piske, Hans Schaeffer, Gavin Smith

Linden Propeller — Propeller straightening/calibration system
* Suya Gao, Justin Graeve, Elijah Jans, Jason Kreterfield, Patrick Schueller
e Peter Korff, Skyler Marquis, Jonathan Treichler, Matthew Wyatt, Peitao Yang

Molded Products — Catheter cap/clamp design

* Robert Real, Peter Taylor, Kyle Wildman, Jun Woon, Yuanhan Xu

 Neal Fredrick, Lauren Kokos, Christian Mellett, Estefania Quintas Colmenares,
Scott Reithmeier

Paragon International — Outer Kettle Temperature Reduction

¢ Connor Henkle. Xiguang Lv, Samuel Mereness, Marcus Thomas, Derek Tigges

¢ Joseph Borts, Christopher Carlson, Bolin Chen, Lucas Powers, Daniel Scott, Kyle
Vols

Industry Projects
Caterpillar — PCOM Infrared Tire Heater System
» Dakota Morgan, Jonathan Pulse, Ryan Vanderhoff-Yarbrough, Nick Vogel, Mat-
thew Anderson, Ryan Freilinger, Ethan Orth, Alex Steffen

Department Projects
Agronomy Department — Autonomous Rover
¢ Garrett Clampitt, Mansour Manci, Sam Nerem, William Rosenberg, Dennis
Thomas
¢ Matthew Fucik, Marcus Herrera, Katherine Krettek, Abhishek Seshappa, Gavin
Young
Biocentury Research Farm — Mobile Algal Culture System
 Benjamin Colton, Brok Dawley, Layton Flynn, Colton Lindemann, Taylor Williams
¢ Logan Danko, Nicholas Kron, Caleb Rook, Garrett Simpson, Emily Whitemarsh
Industrial Design Department — Bike Share Prototypes
¢ Anthony Civitate, Nathan Erickson, Kevin O'Brien, Cody Rickard, Macen Van Allen
* Joshua Burke, Kyle Cauwels, Richard Matthews, Kyle McNab, Seth Meyer
Mechanical Engineering — Biodiesel Fuel Blender
e Kevin Diverde, Ely Helling, Casey Ristau, Michael Strawn, Matthew Swanson

Student Club Projects

NASA RASCAL Habitat

» Katelyn Emig, Abbey Machtemes, Toan Nguyen, Garrett Schieber, Robert Ter-
muhlen

* Denotes Team Leader
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Graduate Program

Highlights

By the end of the 2014-2015 academic year, mechanical engineering had 220
student enrolled. The department granted 14 Master’s of Engineering de-
grees, 14 Master’s of Science degrees, and 10 Doctorate degrees during the
fall and spring semesters.

Recent Developments

The Mechanical Engineering office has recently undergone a couple of per-
sonnel changes. Kristin Clemens was hired in November 2014 as the Gradu-
ate Programs Assistant. Dr. Song-Charng Kong was appointed as the Director
of Graduate Education effective July 1st, 2015.

Song-Charng Kong
Associate Chair
for Graduate Studies

During summer 2015, the Mechanical Engineering department hosted fifteen Director of Graduate Education

undergraduate students as part of the Microscale Sensing Actuation and Im-
aging (MoSAlc) Research Experience for Undergraduates (REU). This was the
programs biggest class yet!

The department provides several professional development opportunities to graduate students in technical writ-
ing, presentation, and networking. Beginning in 2015, the department has implemented a program to enhancing
the technical writing of graduate students and post-doctoral researchers. The department supports two discipline
writing consultants, who are seasoned ME doctoral students trained in technical writing, to help graduate stu-
dents with the organization, overview, and style of the manuscripts. After a manuscript is finished, the students
will meet with English writing consultants, who are experienced editors and can help improve the English writing
pattern and recurring mistakes in a manuscript.

In the meantime, the department also works with the ME Graduate Student Organization in helping the graduate
students adapt to the life on campus. Numerous workshops in enhancing the presentation skills are hosted. Addi-
tionally, a number of networking and social activities and industrial tours are also organized throughout the year.

Doctoral Dissertations

David Asjes

Dissertation: Nonlinear
analysis of a two- and three-
degree-of-freedom aeroelastic
system with rotational stiffness
free-play

Faculty mentor: Atul Kelkar

Karl Broer

Dissertation: Partitioning of
fuel bound nitrogen in biomass
gasification

Faculty mentor: Robert Brown

11 Tristan Brown
Disstertation: Quantifying the
economic competitiveness of
cellulosic biofuel pathways
under uncertainty and regional
sensitivity

Faculty mentors: Mark Mba
Wright and Guiping Hu (IMSE)
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Marisol Martinez
Escobar

Dissertation: Human Factors
and performance consider-
ations of visual spatial skills in
medical context tasks

Faculty mentor: Eliot Winer

David Escudero
Dissertation: Characterization
of the hydrodynamic structure
of a 3D acoustic fluidized bed
Faculty mentor: Ted Heindel

Benjamin Halls
Dissertation: X-ray radiography
and fluorescence for liquid dis-
tribution and mixing measure-
ments in impinging jet sprays
Faculty mentor: Terry Meyer

Kenneth Kopecky
Dissertation: A software frame-
work for initializing, running,
and maintaining mixed reality
environments

Faculty mentor: Eliot Winer

Viksit Kumar
Dissertation: Using speckle
statistics to improve attenu-
ation estimates for cervical
assessment

Faculty mentor: Timothy
Bigelow

Katrine Nilsen
Dissertation: Numerical and
experimental investigation of
turbulence and transportin
mixing geometries

Faculty mentor: Michael Olsen

Ryan Pavlik

Dissertation: Enabling natural
interaction for virtual reality
Faculty mentor: Judy Vance
and Miller (COM S)

§ Punit Tulpule
Dissertation: Integrated Robust
Optimal Design (IROD) via
sensitivity minimization

Faculty mentor: Atul Kelkar

1t Haoyu Wang
Dissertation: Experimental and
numerical study of Taylor-
Couette flow

Faculty mentor: Michael Olsen

§ Kaige Wang
Dissertation: Pyrolysis and
catalytic pyrolysis of protein-
and lipid-rich feedstock
Faculty mentor: Robert Brown

§ Yu Xie

Dissertation: A computational
framework for solving coupled
equation systems using finite
element method and introduc-
tion to a versatile fault-tolerant
toolkit for high throughput
batch processing

Faculty mentor: Baskar
Ganapathysubramanian

§ Research Excellence Award
11 Teaching Excellence Award



Research Portfolio

Biological and Nanoscale Sciences

The biological and nanoscale sciences program investigates problems at the interface of engineering, biology, and nanotech-
nology, allowing us to apply the fundamental principles of mechanical engineering to expand opportunities for new science and
engineering breakthroughs. Several faculty members have focused their research efforts in this area. Professor Xianglan Bai is
conducting research projects about understanding fundamentals of fast pyrolysis and improving stability of bio-oil, as well as
conversion of municipal solid waste to biofuels.

Clean Energy Technologies

The clean energy technologies program investigates alternative energy, energy efficiency, and advanced processes and
mate-rials that have reduced resource demand and environmental impact.

Assaciate professor Daniel Attinger is the leader of a collaborative project between engineers and plant scientists to develop
computationally engineered plants that could have the same kind of impact on agriculture as biomedical engineering has had
on medicine. Baskar Ganapathysubramanian, assistant professor, is working on the project to develop computer models of
how the environment affects a plant’s nutrient transport, water uptake, photosynthesis and root architecture.

Complex Fluid Systems
The complex fluids system program investigates flows that are non-Newtonian, multiphase, turbulent or chemically reacting. ME faculty in complex fluids
systems are developing unique experimental and computational techniques that advance our understanding of fluid flow phenomena and enable engineering
applications, including droplet splash in forensic applications; applications of nanomaterials in heat transfer; fuel and chemical production in multiphase reac-
tors; biomass transport and conversion to fuel; virtual engineering in immersive environments; biosensors; particle dispersion; uncertainty quantification; mi-
crofluidics; fluid-structure interaction; energy systems analysis; combustion; energetic materials; and heat exchangers in evaporators, boilers, and condens-
ers. The group of faculty working in this area are: Daniel Attinger, Xianglan Bai, Ganesh Balasubramanian, Robert Brown, Mark Bryden, Jonathan Claussen,
Sebastian Feve, Baskar Ganapathysubramanian, Matt Hagge, Nastaran Hashemi, Ted Heindel, Ming-Chen Hsu, Atul Kelkar, Song-Charng Kong, Mark
Mba Wright, Mike Olsen, Alberto Passalacqua, Travis Sippel, Shankar Subramaniam, and Xinwei Wang. This year the College of Engineering awarded
an Accelerating Collaborative Research Initiative award to CoMFRE: a collaboratory group of faculty engaged in multiphase flow

® research and education.
[ ]
]

Design and Manufacturing Innovation
The design and manufacturing innovations (DMI) program centers on transforming resources into useful and desirable products cutting
across all phases of the design and manufacturing cycle. Novel experimental, computational, and analytical techniques are developed to advance
our understanding of these transformation processes, as well as to study practical applications of the fundamental science. Faculty members in the
DMI program have been actively involved in various research areas, which include advanced multi-physics and hybrid manufacturing, sustainable
design of products, chemical mechanical polishing of wafers, virtual manufacturing, manufacturing automation, and advanced composite materials.
The manufacturing laboratories of DMI program continuous to get better by newly adding a materials testing system and several hardness testing
machines. In addition, a Dean’s Education Initiative was awarded to the manufacturing program to improve student hands-on learning experiences
and to accommodate large class sizes in labs.

Simulation and Visualization
ME faculty members in Simulation and Visualization Program have found rich applications in biomedical areas. Ming-Chen Hsu has developed a
robust, accurate and efficient computational framework to simu-lation the function of a heart valve over a complete cardiac cycle under realistic
physiological conditions. This will allow researchers to study hemodynamics and cyclic stresses developed in the leaflets and develop new bio-
prosthetic heart valves with improved performance and durability. Adarsh Krishnamurthy also conducts computational modeling of heart failure.
These advanced computational models, developed from patient-specific clinical data, can help refine the diagnosis and personalize heart failure
intervention therapies. His research was used to ascertain a possible mechanism for improvement due to cardiac resynchronization therapy for
the first time. This investigation suggests the possibility of extracting important diagnostic information from clinical measurements using compu-
tational models.

Dynamic Systems, Sensors, Control

ME faculty in Dynamic Systems, Sensors, and Control area conduct fundamental and applied research on the analysis, measurement, monitoring and control of
complex dynamical and structural systems, including development of new analytical, computational and experimental tools, and novel applications to engineered and
natural systems. The spectrum of research applications that ME faculty work in include aerospace systems, robotics, control of noise and vibrations, big data analyt-
ics and decision making, micro and nano systems, and energy technologies. The group of faculty working in this area are: Atul Kelkar, Greg Luecke, Soumik Sarkar,
Sourabh Bhattacharya, Juan Ren, and Shan Hu. The research conducted by this group also spans wide spectrum of sponsors from state and federal agencies to small

and large industries.



Department Organization

Faculty

Emmanuel
Agba

PhD, Mechanical Engineering, Florida Atlantic University
M Eng, Mechanical Engineering, University of Benin, Nigeria
B Eng, Mechanical Engineering, University of Benin, Nigeria

Interests: Product realization, product lifecycle
management, virtual manufacturing engineering,
computer-aided engineering

Daniel Attinger

Associate Professor

BE and MS, Mechanical Engineering, Ecole Polytechnique
Fédérale de Lausanne (EPFL), Switzerland, 1997

Sc D, Technical Sciences, Eidgenoessische Technische
Hochschule (ETH) Zurich, Switzerland, 2001

Dr. Attinger’s research interests include micro and
nanofluidics, convective heat transfer, single droplet/
bubble dynamics, visualization, engineering and
simulation of multiphase flow, and multiscale
transport phenomena for energy and forensics
applications.

BS, Aerospace Engineering, Beijing Univesity of Aero. & Astro.,

China

MS, Aerospace Engineering, Beijing Univesity of Aero. & Astro.,

China
PhD, Mechanical Engineering, The University of Tokyo, Japan

Dr. Bai's research interests include bio-fuels and
bio-based products, thermochemical conversion of
biomass and other waste streams and fast pyrolysis
and solvent liquefaction.

i~ Ganesh

Balasubramanian
Assistant Professor

BS, Mechanical Engineering, Jadavpur University, Kolkata, West
Bengal, India, 2007

PhD, Engineering Mechanics, Virginia Polytechnic Institute and
State University, 2011

Research interests: nanoscale transport phenomena,
surface modifications through photoswitchable polymers,
development and implementation of multiscale
computation techniques, and predicting mechanical
properties of soft matter and synthetic (bio)materials.

Jackie

| Baughman
Senior Lecturer

Ph.D. Industrial & Agricultural Technology and Biorenewable
Resources & Technology, lowa State University, 2012

MBA Business Administration. Keller Graduate School of
Management, 1997

B.S. Metallurgical Engineering. lowa State University, 1989

| Sourabh Bhattacharya
Assistant Professor

Henry Black Faculty Fellow in
Mechanical Engineering

B. Tech., Indian Institute of Technology, Bombay, 2002

M.S.E.E., University of Illinois, Urbana-Champaign, 2005

M.S., Applied Mathematics, University of lllinois, Urbana-
Champaign, 2009

PhD, Electrical and Computer Engineering, University of lllinois,
Urbana-Champaign, 2010

Dr. Bhattacharya'’s research interests include optimal
control theory, game theory, robotics, compressed
sensing, large data storage and inference, security for
cyber-physical systems, networked control systems,
and machine vision.



Timothy Bigelow
Associate Professor, Mechanical
Engineering and Electrical and
Computer Engineering

BS, Electrical Engineering, Colorado State University, 1998

MS, Electrical Engineering, University of lllinois at Urbana-Champaign,
2001

PhD, Electrical Engineering, University of Illinois at Urbana-Champaign,
2004

Professor Bigelow researches systems that use ultrasound
in treating cancer, quantifying physical properties of tissue
using back-scattered ultrasound signals, applying ultrasound
to treat infections, and exploring ultrasound-induced
bioeffects for ultrasound safety and therapy applications.

Robert Brown
-4l | Anson Marston Distinguished Professor
- ' Gary and Donna Hoover Chair in
4 Mechanical Engineering
Director, Bioeconomy Institute
Director, Center for Sustainable
Environmental Technologies

i |

BS, Physics, University of Missouri, 1976

BA, Mathematics, University of Missouri, 1976

MS, Mechanical Engineering, Michigan State University, 1977
PhD, Mechanical Engineering, Michigan State University, 1980

Professor Brown studies the conversion of biorenewable
resources into bioenergy and biobased products,
combustion, gasification, fast pyrolysis, hydrogen energy,
hydrodynamics, and heat transfer in fluidized beds.

Mark Bryden

7" ' | Associate Professor

BS, General Engineering, Idaho State University, 1977

MS, Mechanical Engineering, University of Wisconsin, Madison,
1993

PhD, Mechanical Engineering, University of Wisconsin, Madison,
1998

Professor Bryden researches the virtual engineering of
fluids and heat transfer systems within collaborative,
immersive, and synthetic environments.

Faculty Highlights

Emmanuel Agba continued to serve as faculty adviser
to Team PrISUm, which won the best mechanical design
award and placed third in the 2014 American Solar
Challenge and Formula Sun Grand Prix. lowa State
University hosted a check point during the race.

Daniel Attinger led the ISU working group on
computationally engineered plants, which features 8
faculty members from the Colleges of Life Sciences and
Agriculture (3) and the College of Engineering (5). The
team received one out of seven Award from the lowa
State President Steven Leath, in his university-wide
initiative for Interdisciplinary Research. Attinger also
chaired the 2014 ICNMM conference of the American
Society of Mechanical Engineers in Chicago, and was
visiting Professor at Tsinghua University, in Beijing.

Xianglan Bai received three new research grants and
renewed two grants. She published seven journal papers
and one accepted paper, one book chapter and 11
conference presentations. A corresponding author article
was chosen as “American Chemistry Society Editor’s
Choice.”

In addition to publishing papers, introducing new courses
in the ME curriculum and constructing a research
program on computational nanoscience and materials
modeling, Ganesh Balasubramanian was awarded An
NSF grant as the Pl to establish a simulation-experiment
hybrid design framework for defect engineered
nanomaterials.

Jackie Baughman was the proposal developer and
project team lead for the ISU Online Learning Innovation
Hub: hybrid course development for ME's chain of four
design courses. She also worked on the BRT graduate
program FY2014 expansion through course development
and fellowships largely due to leading the Bioeconomy
funds provided by the State of lowa, and leveraging this to
secure additional EPSCoR funding.

Robert Brown serves as director of the Bioeconomy
Institute at ISU, which conducted $11 million in research
in 2014. He and his collaborators published 27 peer-review
papers this past year. The second edition of his textbook
Biorenewable Resources was released early in 2014.

In 2014 Mark Bryden helped found and launch
AgSolverTM Inc. based on environmental modeling
algorithms and techniques developed in his research
laboratory. AgSolverTM is an agronomic decision services
company whose products are focused on improving

land management decisions, simplifying mandatory
compliance and reporting activities, and maximizing
returns for agricultural land investments. AgSolverTM is
a spin off of Praxik LLC, which was founded in 2013 based
on technology developed in Professor Bryden's research
group.




Abhijit Chandra

Professor

BTech, IIT, Kharagpur, India, 1978
MS, University of New Brunswick, Canada, 1980
PhD, Cornell University, 1983

Professor Chandra’s research interests include mechanics
of manufacturing processes, nanoscale surface
modification, multiscale and multiphysics modeling,
renewable energy, and the boundary element method.

Jonathan Claussen
Assistant Professor

PhD, Biological Engineering, Purdue University, 2011

MS, Mechanical Engineering, Purdue University, 2008

BS, Mechanical Engineering, University of Minnesota, 2006

BA, Spanish and Portuguese Studies, University of Minnesota, 2006

Professor Claussen’s research interests include
biosensors (electrochemical and optical, bio-integrated
electronics, BioMEMS and BioNEMS, micro/nanoscale
propulsion, carbon nanomaterial growth )graphene
and carbon nanotubes, nanomanufacturing / materials
printing, quantum dots / carbon dots, and mass
transport / fluid dynamics.

Faculty Highlights

Abhijit Chandra’s work on multi-physics simulation of chemical mechanical

b | Sebastien

| Feve
Senior Lecturer

MS, Mechanical Engineering, Ecole Nationale d’Ingenieurs de
Metz, France, 1998

Interests: Tire research, fundamentals of
thermodynamics, engineering education,
international & study abroad opportunities.

Baskar

Ganapathysubramanian
Associate Professor

BTech, Indian Institute of Technology, Madras, Mechanical
Engineering, 2003

MS, Cornell University, Mechanical and Aerospace
Engineering, 2006

PhD, Cornell University, Mechanical and Aerospace
Engineering, 2008

Professor Ganapathysubramanian researches
computational physics, computational mechanics
(fluid mechanics and heat transfer), stochastic
analysis, uncertainty quantification and propagation,
multiscale modeling, control and optimization of
complex systems, materials-by-design, and parallel
computing and inverse problems.

Sebastien Feve wrote the winning proposal for Hybrid

planarization continues to be used by several industries. Based on his group’s research,
hip implant life expectancies are enhanced by Aeculap AG of Germany. Work on
enhancing life expectancy of wind turbine gear boxes was initiated in collaboration with
Nanjing Tech. University and Nanjing Gongda CNC Machine Tools Co. of China.

Jonathan Claussen has established research collaborations with faculty from Texas
A&M University, University of Florida, Brigham Young University, as well as lowa State
University and has acted as a committee member and session chair for SPIE Defense,
Security, & Sensing Conference in Baltimore, MD. Jonathan has laid the groundwork to
use and develop interactive, online teaching programs for ISU undergraduate students
in ME 160 and for high school students in the Young Engineers and Scientist (YES)
Program who perform research at ISU. He has also initiated outreach activities with
the Des Moines Hoover High School where he will visit with students and encourage
students, in particular underrepresented minorities, to pursue college education and
careers in the STEM fields.
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Instruction of ME170, ME270, ME415, ME466 from

the CELT Online Innovation Hub in collaboration with
Jackie Baughman, Gloria Starns, Matt Hagge and Josh
Mineroff. He also organized and led a presentation &
panel discussion event for 300+ ME freshman students

to “Internationalize the Freshmen Experience in ME170".
Guest speakers and participants were from the College of
Engineering, the World Languages/LCP program, the COE
International Office and John Deere.

Baskar Ganapathysubramanian was selected as PSI
faculty Fellow, was selected as a US NAS run Arab-
American Frontiers of Science, Engineering and Medicine
attendee, and his research work was highlighted as
cover page on ‘Lab-on-a-chip’.




Matt Hagge

1 Senior Lecturer

PhD, Mechanical Engineering, lowa State University, 2005
MS, Mechanical Engineering, lowa State University, 2002
BS, Mechanical Engineering, lowa State University, 1998

Interests: Computational modeling, wood,
combustion, pyrolysis, thermodynamics, and
visualization of bloodstain pattern analysis

Nastaran Hashemi
William March Scholar in
Mechanical Engineering
Assistant Professor

BS, Mechanical Engineering, Tehran Polytechnic, 1999

MS, Mechanical Engineering, West Virginia University, 2004

PhD, Mechanical Engineering, Virginia Tech, 2008

Dr. Hashemi’s research areas of interest include
microfluidics, biosensors, optofluidics, Bio-N/
MEMS: design, modeling, and fabrication,
diagnostics and therapeutics, physics of micro/
nanoscale phenomena, and nonlinear dynamics.

Caroline Hayes
Department Chair

Lynn Gleason Professor of
Interdisciplinary Engineering

PhD, Robotics, School of Computer Science, Carnegie
Mellon University, 1990

MS, Knowledge-Based Systems, Mellon College of
Science, Carnegie Mellon University. Interdisciplinary
degree between Psychology, Computer Science and
Mechanical Engineering, 1987

BS Computer Science, Carnegie Mellon University, 1983

Dr. Hayes’s recent focus is on understanding the
sociotechnical factors impacting collaboration
in globally distributed design teams, and in
developing processes and tools to make such
teams more effective. Her research has crossed
disciplinary boundaries between engineering,

psychology, computer science and management.

Ted Heindel
Bergles Professor of Thermal
Science

BS, Mechanical Engineering, University of Wisconsin, Madison, 1988
MS, Mechanical Engineering, Purdue University, 1990
PhD, Mechanical Engineering, Purdue University, 1994

Professor Heindel works with x-ray flow visualization, fluid
mechanics, multiphase flow hydrodynamics, and gas-
liquid mass transfer.

*Z7& Jim Heise
a2 24 Senior Lecturer

MS, Mechanical Engineering, lowa State University
BS, Mechanical Engineering, lowa State University
AS, Mechanical Engineering Technology, Hawkeye Community College

Interests: Product design engineering, project management,
design for Lean Sigma®/Six Sigma®

Matt Hagge established a new pedagogy called Decision Based Learning.
He produced a tutor that provides very rapid rates of improvement in student
understanding. Matt is working to actively publish this pedagogy and its
potential for learning, improved instruction, and outcome (ABET, state, etc)
evaluation.

Nastaran Hashemi delivered two keynote presentations both nationally
and internationally. Her collaborative work was highlighted by many news
agencies such as Fox News, Phys.org and Science News.

Ted Heindel published his first book in 2014, entitled “An Introduction to
Bioreactor Hydrodynamics and Gas-Liquid Mass Transfer.” He also leads
the lowa NSF EPSCoR project and led a successful reverse site visit to NSF
where the entire project was positively reviewed by a 13-member panel. Ted

is also the Director of Graduate Education for the Masters of Engineering
Degree in Energy Systems Engineering, which is a new program that was
approved by the Board of Regents in 2014.

Jim Heise was promoted to Senior Lecturer in Mechanical Engineering. Jim
continues serving the department as Design Projects Coordinator. 43 projects
were selected for the ME Capstone Senior Design Program spread over 71
teams; 27 of these projects were in direct support of lowa manufacturers

and cosponsored by CIRAS. Economic impact of these projects is being
tracked by CIRAS and is estimated to be potentially in the millions of dollars.
Jim continues to serve as faculty advisor to the ISU Lunabotics Club who

had another remarkable year winning the autonomy award at the 5th Annual
NASA Robotic Mining Competition at the Kennedy Space Center.



Faculty Highlights

Ming-Chen Hsu has been developing novel computational
methods for fluids, structures and fluid-structure interaction
applied to contemporary engineering problems such as wind
turbine and heart valve analysis. He has published six journal
papers and two book chapters. His articles received 783
citations based on Google Scholar in 2014.

Shan Hu is establishing a laboratory for experimental research
on nanomaterials for energy storage and energy harvesting.
Lab capabilities being established include materials synthesis,
device fabrication, and performance characterization.

Atul Kelkar was awarded a US Patent in the area of
conversion of hazardous waste hydrocarbons into usable
fuels. He is contributing to K-12 STEM education by
developing an innovative educational video games based

on his years of experience in aerospace research. His
contributions were featured in AIAA's newsletter which is
read worldwide. Dr. Kelkar published a NASA Paper jointly
with NASA Senior Scientist on the control of asteroid capture
spacecraft. His entrepreneurial efforts have not only led to
positive economic impact and job creation for the state but
have also benefited engineering faculty at lowa State through
research subcontracts through DoD STTR grants. He also
held leadership position in organization of key conference of
Dynamic Systems and Control Division of ASME. He is Fellow
of ASME and Associate Fellow of AIAA.

Song-Charng Kong conducts innovative research in
multiphase flows and renewable energy systems. His group
has developed high-fidelity computational framework for
simulating biomass thermochemical conversion for biofuel
production. He has developed highly-efficient optimization
algorithms for diesel engine performance optimization. He also
collaborates with Army Research Laboratory on investigating
the fundamentals of diesel spray atomization, mixing, and
fuel drop interactions with pistons for military applications.
He is an associate editor for ASME Journal of Engineering
for Gas Turbine and Power, associate editor for Frontiers in
Mechanical Engineering, and a member in the editorial board
of Internal Journal of Engine Research.

Part of Adarsh Krishnamurthy's research in 2014 focused on
computational modeling of heart failure, where identifying
patients who will best respond to a particular therapeutic
intervention is difficult. Computational models, developed
from patient-specific clinical data, can help refine the
diagnosis and personalize heart failure intervention
therapies. His group’s research has recently been used to
ascertain a possible mechanism for improvement due to
cardiac resynchronization therapy, which uses implantable
pacemakers to synchronize ventricular function, for the first
time. This preliminary investigation suggests the possibility
of extracting important diagnostic information from clinical
measurements using computational models.

Ming-Chen Hsu

Assistant Professor

BS, Engineering Science and Ocean Engineering, National
Taiwan University, 2003

MS, Engineering Science and Ocean Engineering, National
Taiwan University, 2005

MSE, Aerospace Engineering and Engineering Mechanics, The
University of Texas at Austin

PhD, Structural Engineering, University of California, San Diego,
2012

Dr. Hsu'’s research interests lie in the field of
Computational Mechanics, Isogeometric Analysis and
Fluid-Structure Interaction (FSI) with an emphasis on
contemporary engineering problems such as wind
energy and biomedical applications.

Assistant Professor

Ph.D., Mechanical Engineering, University of Maryland, College
Park, MD, 2011
B.E., Engineering Physics, Tsinghua University, China, 2007

The goal of Dr. Hu's research is to develop innovative
engineering design and failure prognostics
methodologies that lead to design of resilient and
sustainable systems.

ui Shan Hu

Assistant Professor

Ph.D., University of Minnesota, Minneapolis, MN, 2014
M.S., University of Minnesota, Duluth, MN, 2009
B.S., Harbin Institute of Technology, Harbin, China, 2007

Selected research interests: Nanomaterials for
energy storage and energy harvesting; scalable
manufacturing of nanomaterials-based devices;
sensors, actuators, and controls



Jaime Juarez
Assistant Professor

Johns Hopkins University, Ph. D., Chemical and Biomolecular
Engineering, 2011

The University of Texas at San Antonio, M. S., Mechanical
Engineering, 2006

Stanford University, B. S., Mechanical Engineering, 2004

Areas of interest: Microfabrication, Microscopy,
Microfluidics, Flow Cytometry, Soft Matter Physics,
Self Assembly of Materials, Physics of Micro- and
Nanoscale Forces, Simulation of Colloidal Materials

| Atul Kelkar

Professor

BS Mechanical Engineering, University of Poona, Pune, India, 1984
MS, Mechanical Engineering, Old Dominion University,

Norfolk, VA, 1990
PhD, Mechanical Engineering, Old Dominion University,

Norfolk, VA, 1993

Professor Kelkar researches control theory, robust and
nonlinear control, acoustic noise control, vibration
control, flexible multibody dynamics, integrated
design via multiobjective optimization, robotics, and
neural networks.

Gap-Yong Kim

W & | | | Associate Professor

BS, Mechanical Engineering, Yonsei University, 1997
MS, Mechanical Engineering, University of Michigan, 2003
PhD, Mechanical Engineering, University of Michigan, 2005

Professor Kim works with manufacturing science at
the microscale, microscale deformation processes,
semisolid forming, modeling and fabricating
microreactors, and energy conversion devices.

Owen Kolstad

Senior Lecturer

BS, Agricultural Engineering, North Dakota State University,
1991

MS, Agricultural Engineering, University of Minnesota, 1981

MS, Mechanical Engineering, University of Minnesota, 1978

Song-Charng Kong

Associate Professor

BS, Power Mechanical Engineering, National Tsing-Hua University,
Taiwan, 1987

MS, Mechanical Engineering, University of Wisconsin, Madison, 1992

PhD, Mechanical Engineering, University of Wisconsin, Madison, 1994

Professor Kong researches experimental engine
combustion and emissions studies, biorenewable
energy utilization in internal combustion engines, and
numerical combustion study and model development
using detailed chemical kinetics with computational fluid
dynamics.

Adarsh Krishnamurthy

Assistant Professor

Indian Institute of Technology, Madras, B. Tech., Mechanical
Engineering, 2005

Indian Institute of Technology, Madras, M. Tech., Mechanical
Engineering, 2005

University of California, Berkeley, Ph.D., Mechanical Engineering,
2010

Research interests: Biomechanics, finite element
analysis, patient-specific modeling, computational
mechanics, geometric modeling, computer aided
design and manufacturing, computer graphics.



Valery l. Levitas
Schafer 2050 Challenge
Professor

Department of Mechanical
Engineering and of Aerospace
Engineering

Kiev Polytechnic Institute, Kiev, USSR, MS (Honors) in
Mechanical Engineering, 1978

Institute for Superhard Materials, Kiev, USSR, Candidate of
Sciences in Materials Science, 1981

Institute of Electronic Machinebuilding, Moscow, USSR, Dr. of
Sciences in Continuum Mechanics, 1988

University of Hannover, Germany, Doctor-Engineer habil. in
Continuum Mechanics, 1995

Professor Levitas research includes stress- and
strain-induced phase transformations, high pressure
mechanics and mechanochemistry, structural changes
in materials via virtual melting, multiscale modeling,
strain-induced chemical reactions, and large inelastic
deformation of solids.

: Barbara Lograsso
% Senior Lecturer

BS Metallurgical and Materials Engineering 1980
MS Metallurgical and Materials Engineering 1982
PhD Metallurgical and Materials Engineering 1991

Meng Lu

Assistant Professor

BS, University of Science and Technology of China, 2002
MS, Electrical Engineering, University of lllinois, 2006
PhD, Electrical Engineering, University of lllinois, 2008

Professor Lu’s research interests include optical
sensors, biomedical engineering, sensors for
molecular diagnostics and photonic devices.

Greg Luecke

Associate Professor

BS, Mechanical Engineering, University of Missouri,
Columbia, 1979
MS, Engineering and Applied Science, Yale University, 1987
PhD, Mechanical Engineering, Pennsylvania State University, 1992

Professor Luecke’s research interests include robotics
and control, multibody dynamics and simulation, and
artificial neural networks for control.

Margaret Mathison

Lecturer

Ph.D., 2011, Mechanical Engineering, Purdue University
B.S., 2005, Mechanical Engineering, lowa State University

Research and teaching interests include positive
displacement compressors, HVAC&R equipment, and
modeling and analysis of thermal systems.

Faculty Highlights

Greg Luecke continues significant research with industry partners
Deere and Co. and Wingard Company in the areas of dynamic
simulation, controls, computer interfacing and virtual reality.




| Greg Maxwell

| Associate Professor

| Director, Industrial Assessment
Center

BS, Physics, Purdue University, 1973
MS, Nuclear Engineering, Purdue University, 1977
PhD, Mechanical Engineering, Purdue University, 1984

Professor Maxwell’s research interests include energy
usage in buildings and HVAC systems, industrial
energy efficiency, and nuclear energy.

Mark Mba Wright

Assistant Professor

BS, Mechanical Engineering, lowa State University, 2005

MS, Biorenewable Resources & Technology, lowa State
University

PhD, Mechanical Engineering & Chemical Engineering, lowa
State University

Dr. Wright investigates the cost and performance
of energy systems, researching techno-economics,
process modeling, and energy conversion. Recent
projects investigated the costs and emissions of
biomass conversion to gasoline and diesel. He also
researches novel ways of converting biomass into
fuels. Current research includes low-temperature
thermochemical conversion (torrefaction and
pyrolysis) of lignocellulosic biomass into platform
chemicals and fuels.

Mark Mba-Wright's research group won first place in the Sustainable
Biorefineries poster session at the American Institute of Chemical
Engineers conference. They were awarded a Borlaug Fellowship to
support food security in Ghana from the US Agency for International
Development (USAID), and they published 4 journal papers.

Reza Montazami initiated and directed a strong research program on
Advanced Transient Materials, which attracted significant attention
from media. Preliminary results are published in Advanced Functional
Materials (IF 10.44). He has aggressively worked toward improving
diversity in the department.

Scott Merkle

Senior Lecturer

BS, Mechanical Engineering, lowa State University, 1982
MBA, University of lowa, 2004

l

) S
\( 3 James Michael

Assistant Professor

University of Maryland, College Park, B.S., Aerospace
Engineering, 2007

Princeton University, M.A., Mechanical and Aerospace
Engineeering, 2009

Princeton University, Ph.D., Mechanical and Aerospace
Engineeering, 2012

o
P
_———

Areas of interest include optical and spectroscopic
diagnostics of reacting, multiphase, and non-
equilibrium flows; plasma-assisted combustion; and
combustion ignition and control.

Reza Montazami
Assistant Professor

BS, Physics and Astronomy, Virginia Tech, 2007
MS, Materials Science and Engineering, Virginia Tech, 2009
PhD, Materials Science and Engineering, Virginia Tech, 2011

Dr. Montazami’s researches smart materials and
structures, biomimetic materials and devices, nature-
inspired soft microrobotics, mems and nems, functional
thin-films, polymeric sensors and actuators, and
biomaterials for biomedical applications and devices.
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Faculty Highlights

John Oliver leads ISU’s Virtual Reality Applications Center and its
graduate program in Human Computer Interaction. His research,
teaching, and economic development activities focus on human
computer interaction technologies, encompassing computer graphics,
geometric modeling, virtual reality, and collaborative networks for
applications in product development and complex system operation.
His research is supported by a variety of industry partners and federal
agencies, and the VRAC supports a broad interdisciplinary constituency
that spans the entire university.

Sonal Padalkar published a paper: S. Padalkar, J. R. Riley, Q. Li, G. T.
Wang, L. J. Lauhon, “Lift-out procedures for atom probe tomography
targeting nanoscale features in core-shell nanowire heterostructures”
Physica Status Solidi (c). 11, 656 (2014). She is also working on a
manuscript from her post-doc work and taught ME 231, Fundamentals of
Engineering Thermodynamics — .

Alberto Passalacqua received $499,999 from the NSF-ACI SI2 for
the development of OpenQBMM, an open-source tool to simulate

polydisperse multiphase flows using quadrature-based moment methods.

He developed a novel computational model to simulate aggregation
and breakup in chemically reacting systems, suitable to investigate the
nanoparticle formation in chemical reactors.

Rafael Radkowski reached a milestone in his natural visual perception
research by successfully simulating visual depth cues to enhance the
spatial understanding of scenes in augmented reality (AR) applications.
This will facilitate a better understanding of, for instance, distances and
sizes in virtual design reviews. He also introduced an object tracking
method for AR that focuses on engineering products and is able to cope
with different object sizes and object details.

Soumik Sarkar and his research group have developed hierarchical
feature extraction algorithms with an emphasis on Deep Learning tools
for complex system modeling and design and demonstrated initial
success on microfluidic channels, wind turbine systems and simulated
chaotic dynamical systems. Rockwell Collins will be sponsoring a project
in 2015 to move this research forward for image and video denoising
applications. They have developed Generalized Gossip based policies
for distributed optimization and control of multi-agent systems with an
application focus on agent-based supervisory control of building HVAC
systems for energy efficiency and lowa Energy Center has awarded a
grant for feasibility demonstration in 2015.

Cris Schwartz completed a long-term analysis of student success in the
ME major and developed the ME Foundations concept to address the
challenges to the Undergraduate Program stemming from underprepared
students and rapidly growing enrollment. The effort to determine an
optimal group of courses for the Foundations, and to project the long-
term impacts, used a data-driven approach that involved multiple ME
and non-ME personnel. This approach is the first of its kind in the College
of Engineering, and so its implementation may serve as a model for the
future of the College in light of its stated mission to deliver a high-quality
educational experience.

Howard Shapiro’s most notable achievement in 2014 was the

successful completion of the 8th edition of Fundamentals of Engineering
Thermodynamics, John Wiley and Sons, Inc., Hoboken, with M. J. Moran,
D. D. Boetner, and M. B. Bailey. This book continues to set the standard
for engineering thermodynamics education worldwide.
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Jim Oliver

Larry and Pam Pithan Professor
of Mechanical Engineering
Director, Virtual Reality
Application Center

BS, Mechanical Engineering, Union College, 1979
MS, Mechanical Engineering, Michigan State University, 1981
PhD, Mechanical Engineering, Michigan State University, 1986

Professor Oliver’s areas of interest include

design and manufacturing process automation
using geometric modeling, computer graphics,
visualization, simulation, optimization, virtual reality,
and human-computer interaction.

Michael Olsen

Professor

BS, Mechanical Engineering, University of lllinois at U-C, 1992
MS, Mechanical Engineering, University of Illinois at U-C, 1995
PhD, Mechanical Engineering, University of lllinois at U-C, 1999

Professor Olsen is active in experimental fluid
mechanics and microelectromechanical systems.

Sonal Padalkar

\ Assistant Professor

BS, Metallurgy, Government College of Engineering, Pune
University, India

MS, Physical Metallurgy, Government College of
Engineering, Pune University, India

PhD, Materials Engineering, Purdue University, West
Lafayette, Indiana, US

Research areas: synthesis, characterization and
simulation of hybrid nanostructures for energy
related application, synthesis and characterization
of nanomaterials for biosensing, utilizing advanced
characterization techniques like TEM, HRTEM,
EELS, and Atom Probe to obtain solutions for
complex research problems.




= Alberto Passalacqua

—_— Assistant Professor
PhD, Chemical Engineering, Politecnico di Torino, 2008
MS, Chemical Engineering, Politecnico di Torino, 2004

Dr. Passalacqua’s research interests include
multiphase fluid dynamics, fluid particle flows,
quadrature-based moment methods, uncertainty
quantification, computational fluid dynamics and
numerical methods for computational fluid dynamics,
open-source tools for computational fluid dynamics.

Rafael Radkowski

k) Assistant Professor
Doctor in Engineering: product design with evolutionary
algorithm, Graduate School Automatic Configuration in Open
System, Heinz Nixdorf Institute, Paderborn, Germany, 2006
Dipl.-Ing. (equal to BS+MS degree), Mechanical Engineering,
University of Paderborn, Paderborn, Germany, 2003

Selected research interests: Iterative Closest Points
for object identification and tracking; view-dependent
rendering and depth cue simulation for CAD
workstations; probabilistic search methods for large-
scale feature databases.

Juan Ren
| Assistant Professor

PhD, Rutgers University, Piscataway, NJ, 2015
BS, Xi'an Jiaotong University, Xi'an, China, 2009

Research interests include nanoscale probe-based
broadband biomechanics characterization and
high-speed imaging and broad-band viscoelasticity
spectroscopy of soft and biological materials.

Soumik Sarkar
Assistant Professor

BE, Mechanical Engineering, Jadavpur University, 2006
MS, Mathematics, Penn State University, 2009

MS, Mechanical Engineering, Penn State University, 2009
PhD, Mechanical Engineering, Penn State University, 2011

Professor Sarkar’s research interests include
diagnostics, prognostics & supervisory control

of complex cyber-physical systems; multi-agent
systems and analysis of critical phenomena; human-
machine interaction; data mining and visualization,
machine learning, probabilistic graphical models; and
stochastic time series analysis.

‘W Cris Schwartz
8 Associate Professor
Bl Associate Chair for
Undergraduate Education

BS, Mechanical Engineering, lowa State University, 1996
MS, Mechanical Engineering, lowa State University, 1998
PhD, Mechanical Engineering, lowa State University, 2006

Dr. Schwartz’s research interests include biotribology,
polymer tribology, wear of biomaterials and the
effects of wear debris in vivo, biomedical implant
design, and incorporating naturally derived and
biodegradable polymers in design.

Shapiro

Lecturer

BS, Mathematics, The Ohio State University, 1969
MS, Mechanical Engineering, The Ohio State University, 1971
PhD, Mechanical Engineering, The Ohio State University, 1975



Pranav Shrotriya
Associate Professor

Associate Chair for Graduate
Studies and Research

Director of Graduate Education

BT, Mechanical Engineering, Indian Institute of Technology, 1995

MS, Theoretical and Applied Mathematics, University of lllinois
at Urbana-Champaign, 1997

PhD, Theoretical and Applied Mathematics, University of lllinois
at Urbana-Champaign, 2001

Professor Shrotriya researches the mechanical
response of micro- and nanoscale structures,
experimental and computational mechanics at small-
length scales, mechanics of surface stress sensors and
molecular adsorption, stress-assisted dissolution and
damage of biomedical implants, and mechanics of
manufacturing processes.

Travis Sippel

Assistant Professor

BS, Mechanical Engineering, University of Kansas, 2006
MSME, Mechanical Engineering, Purdue University, 1997
PhD, Mechanical Engineering, Purdue University, 2001

Professor Sippel’s research areas of interest include
multiphase combustion, paticularly of propellants,
explosives, and pyrotechnics, nanostructured
energetic materials and novel applications of
energetic materials.

Gloria

Starns
Senior Lecturer

PhD, Mechanical Engineering, lowa State University
MS, Mechanical Engineering, lowa State University
BS, Mechanical Engineering, University of Kentucky

Interests: Private consulting, project engineer for a
commercial refrigeration manufacturer

£ Shankar Subramaniam
y Professor

BT, Aeronautical Engineering, Indian Institute of Technology, 1988

MS, Aerospace Engineering, University of Notre Dame, 1990

PhD, Mechanical and Aerospace Engineering, Cornell
University, 1997

Professor Subramaniam’s research interests include
spray modeling, modeling and simulation of gas-
particle flows and granular flows, combustion,
turbulent reactive flows, mixing, stochastic models,
particle methods, and computational fluid dynamics.

Sriram Sundararajan
Professor

BE, Mechanical Engineering, Birla Institute of Technology and
Science, 1995

MS, Mechanical Engineering, The Ohio State University, 1997

PhD, Mechanical Engineering, The Ohio State University, 2001

Professor Sundararajan’s research areas of interest are
surface engineering, micro- and nanoscale tribology,
multiscale mechanical behavior of materials, scanning
probe microscopy, and thin film characterization using
three dimensional atom probe microscopy.

Judy Vance
Joseph and Elizabeth Anderlik
Professor of Engineering

BS, Mechanical Engineering, lowa State University, 1980
MS, Mechanical Engineering, lowa State University, 1987
PhD, Mechanical Engineering, lowa State University, 1992

Professor Vance works with virtual reality applications
in mechanical engineering including virtual assembly,
virtual manufacturing and mechanism synthesis,
optimization, and the fundamentals of engineering
design including ideation and concept generation.



Xinwei Wang
Professor

BS, Thermal Science and Energy Engineering, University of
Science and Technology of China, 1994

MS, Thermal Science and Energy Engineering, University of
Science and Technology of China, 1996

PhD, Mechanical Engineering, Purdue University, 2001

Areas of interests: laser-assisted bio-imaging, thermal
transport in nanoscale and nanostructured materials,
novel technique developments for thermal conductivity
measurement of films, coatings and micro- and

nanoscale wires/rubes, and laser-assisted nanostructuring.

Jonathan Wickert
Senior Vice President and Provost,
lowa State University
James and Katherine Melsa
Professor in Engineering
Professor, Department of
Mechanical Engineering
BS, Mechanlcal Engineering, Univ. of California at Berkeley, 1985
MS, Mechanical Engineering, Univ. of California at Berkeley, 1987
PhD, Mechanical Engineering, Univ. of California at Berkeley, 1989

Professor Wickert's research interests include mechanical
vibration and noise control, continuous and multibody
systems dynamics, applied mechanics, and applications
in computer data storage.

"% Eliot Winer

Associate Professor

BS, Aeronautical and Astronautical Engineering, The Ohio State
Univ., 1992

MS, Mechanical Engineering, State Univ. of NY at Buffalo, 1994

PhD, Mechanical Engineering, State Univ. of NY at Buffalo, 1999

Professor Winer is active in internet technology for
large-scale collaborative design; medical imaging,
analysis and visualization, multidisciplinary design
synthesis, computer aided design and graphics,
application in optimal design, and scientific
visualization and virtual reality for large-scale design.

Faculty Highlights

Pranav Shrotriya received a new research grant and presented a
keynote presentation at the Society of Engineering Science Annual
Technical Meeting. He served as the Associate Chair for Graduate
Studies and Research and worked with department faculty to
increase graduate enrollment to 225 students, making ME the fourth
largest graduate and PhD program in the university.

Two of Travis Sippel's journal articles were accepted or appeared
in publication; two additional articles were submitted, and two
conference papers were presented at the AIChE Fall Meeting.
Research funding was obtained from Sandia National Laboratory to
develop high speed joule heating instrumentation for shock wave
instrumentation and the study of energetic material ignition at
ultrafast heating rates.

Nine students, Mark Mba-Wright, and Gloria Starns traveled to San
Isidro, Nicaragua to design and fabricate sustainable systems as
an outcome of M E 402x, Human Centered Design; the experience
of co-designing products with the Nicaraguan community was
transformative for everyone involved in the class.

Shankar Subramaniam was awarded the College of Engineering’s
Accelerating Collaborative Research Initiative (ACRI) grant for
developing a strategic research thrust in multiphase flows through
the Center for Multiphase Flow Research. He delivered invited
seminars at Chemeca 2014 in Perth, Australia, and at the Enabling
Process Innovation through Computation (EPIC) Seminar Series in
LSU. He delivered the Lindbergh Lecture at University of Wisconsin,
Madison, and also participated in the Stanford Center for Turbulence
Research’s 2014 Summer Program.

Sriram Sundararajan is the College of Engineering Equity Advisor.
Through this role, he works with college leadership to enhance the
diversity of the faculty body. He assumed leadership of the Broader
Impacts Platform of the lowa NSF EPSCoR project and helps build
research infrastructure across the state.

Judy Vance co-edited a book entitled “Advances in Computers and
Information in Engineering Research” published by ASME Press. This
is the first volume in a series covering current research in Advanced
Modeling and Simulation; Computer-Aided Product and Process
Development; Systems Engineering, Information and Knowledge
Management; and Virtual Environments and Systems.

Xinwei Wang has 15 papers published or accepted for publication

in highly visible journals, and one book chapter accepted for
publication. He received the lowa State University Award for Mid-
Career Achievement in Research, and was elected to Fellow Grade
of ASME. In 2014, he has been advising 10 Ph.D. students, two M.S.
students, and one visiting scholar to do research in his lab on various
frontier thermal transport areas.

Research in Eliot Winer's lab continued on using Augmented Reality
in manufacturing during training and daily work. Dr. Winer also
researched the fusion of sensor and self-reported data during human
subject testing in a manufacturing task. Lastly, researchers in Dr.
Winer's group studied the effects of stereopsis on spatial tasks in a
medical context. Results showed that for medical training, diagnosis
and treatment, the effect is significant.




Emeritus Faculty

Bill Cook
Shyam Bahadur Richard Danofsky
Bill Bathie Paul DeJong
Joseph Baumgarten Arvid Eide
Jim Bernard Jerry Hall

Jerry Colver Alexander Henkin

Industry Advisory Council

Brett Anderson

Boeing

Brett is an lowa State BSAE alum and has been with The Boeing Com-
pany since 1989. He coordinates with internal and external technology
experts to identify short and long term roadmaps to match business unit
needs with strategic direction for both technology development and
business opportunities.

Jeremy Berg
Cargill, Inc.

Greg Brown, IAC Chair
Department of Orthopaedic Surgery, Park Nicollet

Clinic - Meadowbrook

Greg received his BSME at lowa State and went on to get graduate degrees
at MIT and was accepted into Harvard Medical School. Dr. Brown joined the
Olympia Orthopaedics Associates in Olympia, Washington and specializes in
fracture care and sports medicine.

Diane Fischer
Black & Veatch

Mike Hilby

John Deere

An alum of the department, Mike leads the Operations organization at John
Deere Product Engineering Center. He is responsible for the efficient planning
and growth of all Global Tractor Platform PV&V facilities.

Mike Jensen

Caterpillar

Mike is a BSME graduate of lowa State and serves as a Senior Engineering
Tech Team Leader at Caterpillar. His activities encompass working enterprise-
wide new product development program challenges related to updating the
Caterpillar machine product line to meet upcoming diesel engine emissions
regulations.

Cynthia Lord
Alliant Energy

Cynthia is a BSME alum of lowa State and has spent over 27 years in the
energy industry. She is a manager in the Generation Engineering department
for Alliant Energy, and is responsible for supporting the engineering needs of
15 power plants across lowa, Wisconsin, and Minnesota.

David O'Brien
Lyondellbasell

Dave is a BSME alum and started at Lyondellbasell as a co-op engineering in
1990. He is currently the Machinery Group Lead and helps perform trouble-
shooting, executes upgrades, and provides technical support for the operation
and maintenance of rotating equipment such as steam turbines, centrifugal
compressors, and pumps.
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Alfred Joensen Mike Pate
George Junkhan Leo Peters

Pat Kavanagh Don Roberts
Charles Mischke George Serovy
Ron Nelson Howard Shapiro
Ted Okiishi Bernard Spinrad

The ME Industrial Advisory Council meets in the fall and spring each year.
This photo was taken at the Fall 2014 meeting in Ames.

Robin 0'Callaghan

Kiewit Power, Inc.

Robin graduated from the ISU ME program and is employed as an operational
mechanical engineering at Kiewit Power in Lenexa, KS. Robin has been active
in lowa State recruitment and is a licensed engineer in three states.

Jason Olberding, IAC Vice Chair

Emerson Process Management
Jason is an ISU ME graduate and serves as the Special Products Group Man-
ager at Emerson Process Management in Waterloo, IA.

Nancy Stewart

3M

Nancy graduated from ISU with a BS in mechanical engineering and joined
3M shortly afterwards. She has worked in a variety of positions at 3M and is
currently serving on an assignment in the Lean Six Sigma Organization in the
Skin & Wound Care Division.

Kyle Wehring

Rockwell Collins

Kyle is an ISU BSME graduate and serves as a design engineer at Rockwell
Collins. He is responsible for mechanical design and packaging of electronics
for fixed site, ground vehicle, and airborne applications.

Joe Wright
Sauer Danfoss



Adjunct and Courtesy Appointments

®
3

L&

BS, Mechanical Engineering, Cairo University, Cairo, Egypt, 1988
MS, Mechanical Engineering, Cairo University, Cairo, Egypt, 1991
MS, Applied Mathematics, Brown University, Providence, RI, 1995
PhD, Engineering, Brown University, Providence, RI, 1997

Ashraf Bastawros
Adjunct Associate Professor
Aerospace Engineering

Dr. Bastawros’ research interests include micro and
nano surface machining, experimental methods to
study structure-property relationships, and thermo-
mechanical characteristics of porous solids and
biological materials.

Courtesy Professor
Aerospace Engineering

PhD., City University - London

Ultrasonics applied to nondestructive evaluation
(NDE)

Advanced diagnostics and prognostics, to estimate
safe service life, applied to aerospace and energy
systems.

Wei Hong
Courtesy Assistant Professor
Aerospace Engineering

PhD, Engineering Sciences, Harvard University, 2006
MS, Engineering Mechanics, Tsinghua University, Beijing, China, 2002
BS, Engineering Mechanics, Tsinghua University, Beijing, China, 2000

Dr. Hong's research interests include solid mechanics,
soft materials, smart materials and structures, fracture
and microstructure evolution, and multiphysics
modeling and simulation.

Terry Meyer
Collaborator Professor
Purdue University

BS, Mechanical Engineering, University of Minnesota, 1993

MS, Mechanical Engineering, University of lllinois at Urbana-
Champaign, 1997

PhD, Mechanical Engineering, University of lllinois at Urbana-
Champaign, 2001

Professor Meyer’s areas of interests are laser
imaging and spectroscopy for reacting fluid flow
and sprays, biorenewable fuels, combustion, power
and propulsion, gas-turbines, scramjets, hypersonic
vehicles, and internal combustion engines.

RichardT. Stone
Courtesy Assistant Professor
Industrial and Manufacturing
Systems Engineering

BS, MIS, The Rochester Institiute of Technology, 1999

Adv. Cert, Environmental Managment Science, 2002, Robotics and
CAM, 2001, The Rochester Institute of Technology

MS, IT with concentration in Robotics and W/M programing, The
Rochester Institute of Technology, 2001

PhD, Industrial and Systems Engineering, The University of Buffalo,
SUNY, 2008

Research interests: human performance enhancement
in both physical and mental domains. He employs
multiple approaches toward this goal, including
cognitive and physiological engineering, classical and
experimental ergonomics, augmented reality, and the
incorporation and application of new technologies.
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Student Services Center

b

Fred Lloyd Alyssa Mittleider
Academic Adviser Academic Adviser

Hazel Peterson Mallory Quinn
Advising Secretary Academic Adviser

Jessica Van Winkle Jessie Vosseller
Academic Adviser Academic Adviser
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Johna Wolf

John Wagner
Academic Adviser, Academic Adviser
Advising Center
Coordinator
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Alex Rausch Deb Schroeder
Communications Secretary
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Grant Program
Coordinator
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Coordinator Specialist Mechanical
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Systems Support Teaching Laboratory
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Nate Jensen Wyman Martinek  Craig Severson
Systems Support Teaching Teaching Laboratory
Specialist Laboratory Coordinator

Coordinator

| ! mﬂ i)
Jim Shelledy
Teaching

Laboratory
Coordinator




Publications

Peer-Reviewed Journal Publications

D. Attinger, C. Frankiewicz, A. R. Betz, T. M. Schutzius, R. Gan-
guly, A. Das, C.-J. Kim, and C. M. Megaridis, “Surface engineering
for phase change heat transfer: A review,” MRS Energy & Sustain-
ability, vol. 1, 2014.

Kim, K., Kieffer, M., Brown, R. C., Bai, X. (2014) Hydrogen
donor solvent-assisted thermal decomposition of lignin to short-
chain alkylphenols using online batch micro-reactor, Energy &
Fuels, 28 (10), 6429-6437.

Kim, K., Brown, R. C., Bai, X. (2014) Pyrolysis mechanisms of
methoxy substituted -O-4 lignin dimeric model compounds and
detection of free radicals using electron parametric resonance
analysis, Journal of Analytical and Applied Pyrolysis, 110, 254-
263.

Kim, K., Brown, R. C., Bai, X. (2014) Partial Oxidative Pyrolysis
of Acid Infused Red Oak using a Fluidized Bed Reactor to Pro-
duce Sugar Rich Bio-oil, Fuel, 130 (15), 135-141.

Bai, X., Kim, K., Brown, R. C., Dalluge, E., Hutchinson, C., Lee,
Y., Dalluge, D. (2014) Formation of phenolic oligomers during
fast pyrolysis of lignin, Fuel, 128 (15), 170-179.

Kim, K., Bai, X., Rover, M., Brown, R. C. (2014), The effect of
low-concentration oxygen in sweep gas during pyrolysis of red
oak using a fluidized bed reactor, Fuel, 124 (15), 49-56.

Bai, X., Brown, R. C., Fu, J., Shanks, B., Kieffer, M. (2014) The
Influence of Alkali and Alkaline Earth Metals and the Role of Acid
Pretreatments in Production of Sugars from Switchgrass Based on
Solvent Liquefaction, Energy & Fuels, 28(2), 1111-1120.

Bai, X. and Brown, R. C. (2014) Modeling the physiochemistry
of levoglucosan during cellulose pyrolysis, Journal of Analytical
and Applied Pyrolysis, Vol. 105, 363-368.

S. Broderick, U. Ray, S. Srinivasan, K. Rajan and G. Balasubra-
manian, “An informatics based analysis of the impact of isotope
substitution on phonon modes in graphene”, Applied Physics
Letters, 104, 243110, 2014.

E Leroy, J. Schulte, G. Balasubramanian and M.C. Béhm, “Influ-
ence of longitudinal isotope substitution on the thermal conduc-
tivity of carbon nanotubes: Results of nonequilibrium molecular
dynamics and local density functional calculations”, Journal of
Chemical Physics, 140, 144704, 2014.

U. Ray and G. Balasubramanian, “Reduced thermal conductiv-
ity of isotope substituted carbon nanomaterials: Nanotube versus
graphene nanoribbon”, Chemical Physics Letters, 599, 154--158,
2014.

M. Korbus, G. Balasubramanian, E Muller--Plathe, H. Kolmar
and E--J. Meyer--Almes, “Azobenzene switch with a highly sta-
bilized cis--state to photocontrol the enzyme activity of a histone
deacetylase--like amidohydrolase”, Biological Chemistry, 395(4),
401--412, 2014.

Baughman, J. Brumm, T. & Mickelson, S. (2012). Student Pro-
fessional Development: Competency-based learning and assess-
ment. The Journal of Technology Studies (JOTS), 2012, 38(2),
115-127.

Baughman, J., Brumm, T. & Mickelson, S. (2014). Professional
Development and Assessment: student perceptions of the 360-de-
gree feedback process. Journal of Technology, Management, and
Applied Engineering JTMAE), 31(1), April- June 2014.

J. Xu, T.A. Bigelow, G.Davis, A. Avendano, P. Shrotriya, K. Ber-
gler, and Z. Hu “Dependence of ablative ability of high-intensity
focused ultrasound cavitation-based histotripsy on mechanical

properties of agar,” J. Acoust. Soc. Am., 136, 3018-3027 (2014).

G. Riesberg, T.A. Bigelow, D J. Stessman, M.H. Spalding, L.
Yao, T. Wang, and J. Xu, “Flow rate and duty cycle effects in lysis
of Chlamydomonas reinhardtii using high-energy pulsed focused
ultrasound,” J. Acoust. Soc. Am., 135, 3632-3638 (2014).

T.A. Bigelow, ]. Xu, DJ. Stessman, L. Yao, M.H. Spalding, and
T. Wang, “Lysis of Chlamydomonas Reinhardtii by high-intensity
focused ultrasound as a function of exposure time,” Ultrasonics
Sonochemistry, 21, 1258-1264 (2014).

J. Xu, T.A. Bigelow, and R. Nagaraju, “Precision control of
lesions by high-intensity focused ultrasound cavitation-based his-
totripsy through varying pulse duration,” IEEE Trans. Ultrason.
Ferroelectr. Freq. Control., 60, 1401-1411 (2013).

L.A. Wirtzfeld, K. Nam, Y. Labyed, G. Ghoshal, A. Haak, E. Sen-
Gupta, Z. He, N.R. Hirtz, RJ. Miller, S. Sarwate, D.G. Simpson,
J.A. Zagzebski, T.A. Bigelow, M.L. Oelze, TJ. Hall, and WD.
O’Brien Jr, “Techniques and evaluation from a cross-platform
imaging comparison of quantitative ultrasound parameters in an
in vivo rodent fibroadenoma model,” IEEE Trans. Ultrason. Fer-
roelectr. Freq. Control., 60, 1386-1400 (2013).

J. Xu, T.A. Bigelow, and H. Lee, “Effect of pulse repetition
frequency and scan step size on the dimensions of the lesions
formed in agar by HIFU histotripsy”, Ultrasonics, 53, 889-896
(2013).

J. Xu, T.A. Bigelow, and E.M. Whitley, “Assessment of ultra-
sound histotripsy-induced damage to ex vivo porcine muscle”,
Journal of Ultrasound in Medicine, 32, 69-82 (2013).

Wang, K. and Brown, R.C. (2014) Catalytic pyrolysis of corn
dried distillers grains with solubles to produce hydrocarbons,
ACS Sustainable Chemistry and Engineering 2, 2142-2148.

Santhanaraj, D., Rover, M. R., Resasco, D. E., Brown, R.C.,
Crossley, S. (2014) Gluconic Acid from Biomass Fast Pyrolysis
Oils: Specialty Chemicals from the Thermochemical Conver-
sion of Biomass, ChemSusChem 7, 3132-3137. DOI: 10.1002/
cssc.201402431.

Rover, M. R, Johnston, P A, Jin, T., Smith, R. G., Jarboe, L.,
Brown, R. C. (2014) Production of clean pyrolytic sugars for
fermentation, ChemSusChem 7, 1662-1668.

25



Dalluge, D., Daugaard, T., Johnston, P, Kuzhiyila, N., Wright, M.,
and Brown, R. C. (2014) Continuous production of sugars from

pyrolysis of acid-infused lignocellulosic biomass, Green Chemis-

try 16, 4144 — 4155. DOIL: 10.1039/C4GC00602].

Dale, B. E., Anderson, J. E., Brown, R. C., Csonka, S., Dale, V.
H., Herwick, G., Jackson, R. D., Jordah, N., Kaffka, S., Kline, K.
L., ILynd, L. R., Malmstrom, C., On, R. G., Richard, T., Taylor, C.,
Wang, M. Q. (2014) Take a Closer Look: Biofuels Can Support
Environmental, Economic and Social Goals, Environ. Sci. Tech.
48, 7200-7203.

Bai, X. and Brown, R. C. (2014) Modeling the physiochemistry
of levoglucosan during cellulose pyrolysis, Journal of Analytical
and Applied Pyrolysis 105, 363-368.

Bai, X., Kim, K. H., Brown, R. C., Dalluge, E., Hutchinson, C.,
Lee, Y. ]J., Dalluge D. (2014) Formation of phenolic oligomers
during fast pyrolysis of lignin, Fuel, 128, 170-179.

Kim, K. H., Bai, X., Rover M., Brown R. C. (2014) The effect of
low-concentration oxygen in sweep gas during pyrolysis of red
oak using a fluidized bed reactor, Fuel, 124, 49-56.

Jeffrey, B., Nettleton, D., Kuzhiyil, N., Rover, M., Brown, R. C.,
Lambkey, K., Lubberstedt, T. (2014) Significant Variation for Bio-
oil Compounds After Pyrolysis/Gas Chromatography—Mass Spec-
trometry of Cobs and Stover Among Five Near-Isogenic Brown
Midrib Hybrids in Maize, BioEnergy Research: 7, 693-701.

Kim, K. H., Brown, R., Bai, X. (2014) Partial oxidative pyrolysis
of acid infused red oak using a fluidized bed reactor to produce
sugar-rich bio-oil, Fuel 130, 135-141.

Thilakaratne R, Brown T, Li Y, Hu G, Brown R. (2014) Mild cata-
lytic pyrolysis of biomass for production of transportation fuels:

a techno-economic analysis. Green Chemistry 16, 627-636. DOL:
10.1039/C3GC41314D.

Rover, M. R., Johnston, P A., Whitmer, L. E., Smith, R. G.,
Brown, R. C. (2014) The effect of pyrolysis temperature on re-
covery of bio-oil as distinctive stage fractions, Journal of Analyti-
cal and Applied Pyrolysis 105, 262-268.

Wang, K., Kim, K. H., and Brown, R. C. (2014) Catalytic pyroly-
sis of individual components of lignocellulosic biomass, Green
Chemistry 16, 727-735. DOIL: 10.1039/C3GC41288A.

Bai, X., Brown, R. C., Fu, J., Shanks, B. H., Kieffer, M. (2014)
The influence of alkali and alkaline earth metals and the role

of acid pretreatments in production of sugars from switchgrass
based on solvent liquefaction, Energy & Fuels 28, 1111-1120.

Kauffman N, Hayes D, Brown R, Laird D, and Dumortier, J.
(2014) Producing energy while sequestering carbon? The rela-
tionship between biochar and agricultural productivity, Biomass
and Bioenergy 63, 167-176.

Ou, L., Brown, T. R., Thilakaratnea, R., Hu, G., and Brown, R.
C. (2014) Technoeconomic analysis of co-located corn grain and
corn stover ethanol plants, BioFPR 8, 412-422.

26

Thilakaratne, R., Wright, M.W,, Brown, R. C. (2014) A techno-
economic analysis of microalgae remnant catalytic pyrolysis and
upgrading to fuels, Fuel 128 104-112.

Hughes, S. R., Lopez-Nunez, ]. C., Jones, M. A,, Cox, E. J., Lin-
quist, M., Galindo-Leva, L. A., Riafio-Herrera, N. M., Rodriguez-
Valencia, N., Gast, E, Cedeno, D. L., Tasaki, K., Brown, R. C.,
Contreras-Lisperguer, R., Moore, R., Peterson, J. D., Darzins, A,
Brunner, L. (2014) Sustainable Conversion of Coffee and Other
Crop Waste to Biofuels and Bioproducts Using Coupled Biochem-
ical and Thermochemical Processes in a Multi-Stage Biorefinery
Concept, Applied Microbiology and Biotechnology 98, 8413-
8431.

Zhang, Y., Hu, G., and Brown, R. C. (2014) Life cycle assess-
ment of commodity chemicals production from forest residue via
fast pyrolysis, International Journal of Life Cycle Assessment 19,
1371-1381.

Shen, Y., Brown, R. C., and Wen, Z. (2014) Syngas fermentation
of Clostridium carboxidivoran P7 in a hollow fiber membrane
biofilm reactor: evaluating the mass transfer coefficient and etha-
nol production performance, Biochemical Engineering Journal
85, 21-20.

Broer, K.M., Woolcock, P. Johnston, P, and Brown, R.C. (2014)
Steam/oxygen gasification system for the production of clean
syngas from switchgrass, Fuel 140, 282-292.

Johnston, P and Brown, R. C. (2014) Quantification of Sugar
Content in Pyrolysis Liquids after Acid Hydrolysis Using High
Performance Liquid Chromatography without Neutralization,
Journal of Agricultural and Food Chemistry 62, 8129-8133.

Wang, K., Johnston, P and Brown, R. C. (2014) A comparison of
in-situ and ex-situ catalytic pyrolysis in a micro-reactor system,
Bioresource Technology 173, 124-131.

Broer, K. M., P A. Johnston, A. Haag and R. C. Brown (2015)
Resolving inconsistencies in measurements of hydrogen cyanide
in syngas, Fuel 140: 97-101.

Choi, Y. S., P A. Johnston, R. C. Brown, B. H. Shanks and K.-H.
Lee (2014) Detailed characterization of red oak-derived pyrolysis
oil: Integrated use of GC, HPLC, IC, GPC and Karl-Fischer, Jour-
nal of Analytical and Applied Pyrolysis 110: 147-154.

Kim, K. H., Bai, X., Brown, R. C. (2014) Pyrolysis mechanisms
of methoxy substituted -O-4 lignin dimeric model compounds
and detection of free radicals using electron paramagnetic reso-
nance analysis, Journal of Analytical and Applied Pyrolysis, 110,
254-263.

Kim, K. H., Kieffer, M., Brown, R. C., Bai, X. (2014) Hydrogen
donor solvent-assisted thermal decomposition of lignin to short-
chain alkylphenols using micro reactor/GC, Energy & Fuels 28
(10), 6429-6437.



A. C. Velivelli* and K. M. Bryden, “Domain Decomposition
Based Coupling Between the Lattice Boltzmann Method and
Traditional CFD Methods—Part I: Formulation and Application
to the 2-D Burgers’ Equation,” Advances in Engineering Software,
70:104-112 (2014).

A. V. Singh, A. Eshaghi, M. Yu, A. K. Gupta, and K. M. Bryden,
“Simultaneous Time-Resolved Fluctuating Temperature and
Acoustic Pressure Field Measurements in a Premixed Swirl
Flame,” Applied Energy, 115:116-127 (2014).

P E. Johnson+, D. A. Ashlock, and K. M. Bryden, “A Novel En-
gineering Tool for Creative Design of Fluid Systems,” Engineering
with Computers, 30(1):15-29 (2014).

Chandra, A., Anderson, G., Melkote, S., Gao, W., Haitjema, H.
and Wegener, K., 2014, Role of Surfaces and Interfaces in Solar
Cell Manufacturing, Annals of CIRP, vol. 63, no. 2, pp.797-819.

S. Buckout-White, J.C. Claussen, M.G. Ancona, E. White, I.L.
Medintz, “Three-dye dynamic DNA scaffolds for photonic switch-
ing and logic through fluorescence resonance energy transfer”.
RSC Advances, 4, 90, 2014. (2013 Journal Impact Factor =
3.708)

J.C. Claussen, M. A. Daniele, J. Gedder, M. Pruessner, Antti J.
Mzkinen, B. Melde, Mark Twigg, Jasenka Verbarg, and Igor Med-
intza “Platinum-paper micromotors: An urchin-like nanohybrid
catalyst for green monopropellant bubble-thrusters”. ACS Appl.
Mater & Interfaces — 6, 20, 2014. (2013 Journal Impact Factor =
5.900)

M. Taguchi, A. Ptitsyn, E. S. McLamore, J.C. Claussen, T,
Nanomaterial-mediated biosensors for monitoring glucose, J. of
Diabetes Sci. and Technol. 8,2, (2014).

J.C. Claussen, N. Hildebrandt, K. Susumu, M. G. Ancona, I.L.
Medintz, “Complex logic functions implemented with quantum-
dot bionanophotonic circuits”. ACS Appl. Mater. & Intefaces. 6,6,
(2014) COVER ARTICLE (2013 Journal Impact Factor = 5.900)

S. Samudrala*, J. Zola, S. Aluru, B. Ganapathysubramanian,
“Parallel Framework for Dimensionality Reduction of Large-scale
Datasets”, Scientific Programming, in press (2014)

S. Samudrala*, P. Balachandran, J. Zola, K. Rajan, B. Ganapathy-
subramanian. “A software framework for data dimensionality
reduction: application to chemical crystallography”, Integrating
Materials and Manufacturing Innovation, 3 (1), 1-20, (2014)

J. Diaz-Montes, Y. Xie*, I. Rodero, J. Zola, B. Ganapathysubra-
manian, M. Parashar, “Federated Computing for the Masses --
Aggregating Resources to Tackle Large-Scale Engineering Prob-
lems”, IEEE Computing in Science & Engineering, 16(4), 62-72,
(2014)

D. Stoecklein*, C-Y. Wu, K. Owsley, Y. Xie*, D. Di Carlo, B.
Ganapathysubramanian, “Micropillar sequence designs for fun-
damental inertial flow transformations”, Lab on a Chip, in press
(2014), selected for issue cover art

O. Wodo, B. Ganapathysubramanian, “How do evaporating thin
films evolve? Unravelling phase-separating mechanisms during
solvent-based fabrication of polymer blends”, Applied Physics
Letters, in press (2014)

J. Pace, N. Lee*, H. S. Naik*, B. Ganapathysubramanian, T
Lubberstedt, “Analysis of maize (Zea mays L.) seedling roots with
the high-throughput image analysis tool ARIA (Automatic Root
Image Analysis)”. PLOS One, in press (2014)

C-K Lee, O. Wodo, B Ganapathysubramanian, C-W Pao,
“Electrode Materials, Thermal Annealing Sequences, and Lateral/
Vertical Phase Separation of Polymer Solar Cells from Multiscale
Molecular Simulations”, ACS Applied Materials and Interfaces,
accepted for publication (2014)

Z. Bai, H. Lin, K. Imakita, R. Montazami, M. Fujii, and N. Hash-
emi, “Synthesis of Er3+/Yb3+ cooped NaMnF3 nanocubes with
single-band red upconversion luminescence”, RSC Advances, 4,
61891-61897 (2014)

H. Acar, S. Cinar, M. Thunga, M.R. Kessler, N. Hashemi, and R.
Montazami, “Study of Physically Transient Insulating Materials for
Transient and Biocompatible Electronics”, Advanced Functional
Materials, 24, 4135-4143 (2014) Featured on KCCI News Chanel
8, Product Design & Development, RedOrbit, EE Times, Phys.
org, R&D Magazine, Newswise, E! Science News, USA News,
United Press International, MyFoxBoston.com, Fox News

C. Meis, N. Hashemi, and R. Montazami, “Investigation of Spray-
Coated Silver-Microparticle Electrodes for Ionic Electroactive
Polymer Actuators”, Journal of Applied Physics, 115, 134302
(2014)

Z. Bai, ].M. Mendoza Reyes, R. Montazami, and N. Hashemi,
“On-chip development of hydrogel microfibers from round to
square/ribbon shape”, Journal of Materials Chemistry A, 2, 4878-
4884 (2014)

Z. Bai, H. Lin, J. Johnson, S. Rong Gui, K. Imakita, R. Montazami,
M. Fujii, and N. Hashemi, “Single-Band Red Upconversion Lu-
minescence from Morphology and Size Controllable Er3+/Yb3+
Doped MnF2 Nanostructures”, Journal of Materials Chemistry C,
2,1736-1741 (2014)

Kingston, T.A. , Morgan, T.B., Geick, T.A. , Robinson, T.R., Hein-
del, TJ., “A Cone-beam Compensated Back-projection Algorithm
to Enable X-ray Particle Tracking Velocimetry,” Flow Measure-
ment and Instrumentation, 39: 64-75, 2014.

Kingston, T.A. , Heindel, TJ., “Granular Mixing Optimization
and the Influence of Operating Conditions in a Double Screw
Mixer,” Powder Technology, 266: 144-155, 2014.

Kingston, T.A. , and Heindel, TJ., “Optical Visualization and
Composition Analysis to Quantify Continuous Granular Mixing
Processes,” Powder Technology, 262: 257-264, 2014.

Escudero, D., and Heindel, T.J., “Acoustic Fluidized Bed Hydro-
dynamics Characterization using X-ray Computed Tomography,”
Chemical Engineering Journal, 243: 411-420, 2014.



Halls, B.R., Heindel, TJ., Kastengren, A.L., and Meyer, TR,
“Evaluation of X-ray Sources for Quantitative Two- and Three-
Dimensional Imaging of Liquid Mass Distribution in Atomizing
Sprays,” International Journal of Multiphase Flow, 59(0): 113-
120, 2014.

E Liu, B. Fang, and A. G. Kelkar. Energy extraction-based robust
linear quadratic Gaussian control of acoustic-structure interaction
in three-dimensional enclosure. ASME Journal of Vibration and
Acostics, 136(4):041008-1to 041008-8, August 2014.

Punit Tulpule and Atul Kelkar. Integrated robust optimal
design using bmi approach via sensitivity minimization. ASME
Journal of Dynamic Systems, Measurement, and Control,
136(3):031012-1 to 031012-8, May 2014.

S. M. Joshi and A. G. Kelkar. Spacecraft stabilization and control
for capture of non-cooperative space objects. NASA Publications,
(NASA TM 218668), December 2014.

David C. Asjes, Amit Diwadkar, Umesh Vaidya, and Atul Kelkar.
Development and system analysis of a two-dimensional rotational
free-play nonlinearity model. AIAA Journal of Aircraft, (Manu-
script ID 2014-11-C033275), 2014. (In print).

Witthauer, A+, Kim, G.Y.*, Faidley, L., Zou, Q. and Wang, Z.+,
“Effects of acoustic softening and hardening in high-frequency
vibration-assisted punching of aluminum,” Materials and Manu-
facturing Processes, vol. 29(10), pp. 1184-1189, 2014.

Bastwros, M.+, Kim, G.Y.*, Zhu, C.+, Zhang, K.+ and Wang, S.,
“Effect of ball milling on graphene reinforced Al6061 composite
fabricated by semi-solid sintering,” Composites Part B: Engineer-
ing, vol. 60, pp. 111-118, 2014.

Witthauer, A+, Kim, G.Y.*, Faidley, L., Zou, Q. and Wang, Z.+,
“Design and characterization of a flextensional stage based on
Terfenol-D actuator,” International Journal of Precision Engineer-
ing and Manufacturing, vol. 15(1), pp. 131-137, 2014.

Ryu, K., Zacharakis-Jutz, G.E., Kong, S.-C. “Performance Charac-
teristics of Compression-Ignition Engine Using High Concentra-
tion of Ammonia Mixed with Dimethyl Ether,” Applied Energy,
113, pp. 488-499 (2014)

Ryu, K., Zacharakis-Jutz, G.E., Kong, S.-C. “Effects of Gaseous
Ammonia Direct Injection on Performance Characteristics of

a Spark-Ignition Engine,” Applied Energy, 116, pp. 206-215
(2014)

Ryu, K., Zacharakis-Jutz, G.E., Kong, S.-C. “Performance En-

hancement of Ammonia-Fueled Engine by Using Dissociation

Catalyst for Hydrogen Generation,” Int ] Hydrogen Energy, 39,
pp. 2390-2398 (2014)

Xiong, Q., Kong, S.-C., “Assessment of reaction kinetics mecha-
nisms in predicting product yield of biomass fast pyrolysis,”
Environmental Progress & Sustainable Energy, 33, No. 3, pp. 756
- 761 (2014)

28

Xiong, Q., Aramideh”, S., Passalacqua, A., Kong, S.-C., “BIOTC:
An Open-Source CFD Code for Simulating Biomass Fast Pyroly-
sis,” Computer Physics Communications, 185, pp. 1739-1746
(2014)

Xiong, Q., Kong, S.-C., “Modeling Effects of Interphase Transport
Coefficients on Biomass Pyrolysis in Fluidized Beds,” Powder
Technology, 262, pp. 96 — 105 (2014)

Adarsh Krishnamurthy, Christopher Villongco, Amanda Beck,
Jeffrey Omens, Andrew McCulloch, Roy Kerckhoffs, “Left Ven-
tricular Diastolic and Systolic Material Property Estimation from
Image Data,” Lecture Notes in Computer Science, Special Issue
on STACOM Workshop, Dec, 2014.

M. R. Gartia, S. Seo, J. Kim, T.W. Chang, G. Bahl, M. Lu, G. L.
Liu, and J. G. Eden, “Injection-seeded optoplasmonic amplifier in
the visible,” Scientific Reports, No. 4, 6168, 2014.

J. Ding, B. Arigong, H. Ren, M. Zhou, J. Shao, M. Lu, Y. Chai, Y.
Lin, H. Zhang, “Tuneable complementary metamaterial structures
based on graphene for single and multiple transparency windows,
“ Scientific Reports, No. 4, 6128, 2014.

Y. Zhao, K. Liu, J. McClelland, and M. Lu, “Enhanced photo-
acoustic detection using photonic crystal substrate,” Applied
Physics Letters, Vol. 104, 161110, 2014.

L. Liu, Z. Xu, L. Dong, and M. Lu, “An angular spectrum detec-
tion instrument for label-free photonic crystal sensors,” Optics
Letters, Vol. 39, No. 9, 2751- 2754, 2014.

M. Zhang, M. Lu, G. Chun, and B. T. Cunningham, “Plasmonic
external cavity laser refractometric Sensor,” Optics Express, Vol.
22, Issue 17, 20347-20357, 2014.

A. Pokhriyal, M. Lu, C. Ge, and B. T. Cunningham, “Coupled
external cavity photonic crystal enhanced fluorescence,” Journal
of Biophotonics, Vol. 7, Issue 5, 332-340, 2014.

Y. Zhuo, H. Hu, W. Chen, M. Lu, L. Tian, H. Yu, K. D. Long, E.
Chow, W. P King, S. Singamaneni, and B. T. Cunningham, “Single
nanoparticle detection using photonic crystal enhanced micros-
copy,” Analyst, Vol. 139, 1007-1015, 2014.

W. Chen, K. Long, M. Lu, V. Chaudhery, HJ. Yu, J. S. Choi, J. Po-
lans, Y. Zhuo, B. A. C. Harley, and B. T. Cunningham, “Photonic
crystal enhanced microscopy for imaging of live cell adhesion,”
Analyst, Vol. 138, 5886-5894, 2013.

S. George, V. Chaudhery, M. Lu, M. Tagaki, N. Amro, A. Pokhri-
yal, Y. Tan, P. Ferreira, and B. T. Cunningham, “Sensitive detec-
tion of protein and miRNA cancer biomarkers using silicon-based
photonic crystals and a resonance coupling laser scanning plat-
form,” Lab on a Chip, Vol. 13, Issue 20, 4053-4064, 2013.

A. Pokhriyal, M. Lu, V. Chaudhery, S. George, and B. T. Cunning-
ham, “Enhanced fluorescence emission using coupled photonic
crystal and optical cavity modes,” Applied Physics Letters, Vol.
102,221114, 2013.



V. Chaudhery, S. George, M. Lu, A. Pokhriyal, and B. T. Cunning-
ham, “Nanostructured surfaces and detection instrumentation for
photonic crystal enhanced fluorescence,” Sensors, Vol. 13, Issue
5, 5561-5584, 2013.

M. R. Gartia, M. Lu, G. L. Liu, “Surface plasmon coupled whis-
pering gallery mode for guided and free-space electromagnetic
waves,” Plasmonics, Vol. 8, Issue 2, 361-368, 2013.

M. Zhang, C. Ge, M. Lu, Z. Zhang, B. T. Cunningham, “A Self-
referencing biosensor based upon a dual mode external cavity
laser,” Applied Physics Letters Vol. 102, 213701, 2013.

C. Ge, M. Lu, S. George, A. Pokhriyal, C. Siu, C. J. Wagner, J. G.
Eden, and B. T. Cunningham, “External cavity laser biosensor,”
Lab on a Chip, Vol. 13, Issue 7, 1247-1256, 2013.

Y. Tan, A. Chu, M. Lu, and B. T. Cunningham, “Distributed feed-
back laser biosensor noise reduction,” IEEE Sensors Journal, Vol.
13, No. 5, 1972-1978, 2013.

Thilakaratne R, Wright MM, Brown RC. A techno-economic
analysis of microalgae remnant catalytic pyrolysis and upgrading
to fuels. Fuel. 2014 Jul;128:104-112.

Brown TR, Wright MM. Techno-economic impacts of shale gas
on cellulosic biofuel pathways. Fuel. 2014;117(Part B):989-995.

Dalluge DL, Daugaard T, Johnston P, Kuzhiyil N. Wright MM,
Brown RC. Continuous production of sugars from pyroly-

sis of acid-infused lignocellulosic biomass. Green Chemistry
2014;16:4144-4155.

Daugaard T, Mutti LA, Wright MM., Componation P, Brown
RC. Learning rates and their impacts on the optimal capacities
and production costs of biorefineries. Biofuels, Bioproducts, and
Biorefining 2014

Zhang Y., Wright MM. Product Selection and Supply Chain Op-
timization for Fast Pyrolysis and Biorefinery System. Industrial &
Engineering Chemistry Research 2014, 53 (51), pp 19987-19999

C.E. Dedic, J.D. Miller, and T.R. Meyer, “Dual-pump vibrational/
rotational femtosecond/picosecond coherent anti-Stokes Raman
scattering temperature and species measurements,” Opt. Lett.
39(23), 6608-6611, 2014; doi:10.1364/0L.39.006608.

S. Roy, J.D. Miller, M.N. Slipchenko, PS. Hsu, J.G. Mance, T.R.
Meyer, and J.R. Gord, “100-ps-Pulse-Duration, 100-Joule Burst-
Mode Laser for kHz—-MHz Flow Diagnostics,” Opt. Lett. 39(22),
6462-6465, 2014; doi:10.1364/0L.39.006462.

M.N. Slipchenko, J.D. Miller, S. Roy, T.R. Meyer, J.G. Mance,
and J.R. Gord, “100 kHz, 100 ms, 400 J burst-mode laser with
dual-wavelength diode-pumped amplifiers,” Opt. Lett. 39(16),
4735-4738, 2014; doi:10.1364/0L.39.004735.

J.B. Michael, P. Venkateswaran, J.D. Miller, M.N. Slipchenko,

J.R. Gord, S. Roy, and T.R. Meyer, “100-kHz, thousand-frame
burst-mode planar imaging in turbulent flames,” Opt. Lett. 39(4),
739-742, 2014; doi:10.1364/0L.39.000739.

H.U. Stauffer, J.D. Miller, M.N. Slipchenko, T.R. Meyer, B.D.
Prince, S. Roy, and J.R. Gord, “Time- and Frequency-Dependent
Model of Time-Resolved Coherent Anti-Stokes Raman Scattering
(CARS) With a Picosecond-Duration Probe Pulse,” J. Chem. Phys.
140(2), 024316, 2014; doi:10.1063/1.4860475.

B.R. Halls, T.J. Heindel, A.L. Kastengren, and T.R. Meyer, “Evalu-
ation of X-ray sources for quantitative two- and three-dimension-
al imaging of liquid mass distribution in atomizing sprays,” Int. J.
Multiphas. Flow 59, 113-120, 2014; doi:10.1016/j.ijmultiphase-

flow.2013.10.017.

Z. Bai, H. Lin, K. Imakita, R. Montazami, M. Fujii, and N. Hash-
emi, “Synthesis of Er3+/Yb3+ cooped NaMnF3 nanocubes with
single-band red upconversion luminescence”, RSC Advances, 4,
61891-61897 (2014)

W. Hong+, C. Meis+, J.R. Heflin, R. Montazami, “Evidence of
Counterion Migration in Ionic Polymer Actuators via Investiga-
tion of Electromechanical Performance”, Sensors and Actuators B:
Chemical (2014)

W. Hong+, A. Almomani+, R. Montazami, “Influence of lonic
Liquid Concentration on the Electromechanical Performance
of Tonic Electroactive Polymer Actuators”, Organic Electronics
(2014)

V. Jain, H.M. Yochum, R. Montazami, J.R. Heflin, “Green Color-
ing Electrochromic Devices of Water-Soluble Polythiophene”,
Nanomaterials and Energy (2014)

AA. Amiri Moghadam, W. Hong+, A. Kouzani, A. Kaynak, R.
Zamani, R. Montazami, “Nonlinear Dynamic Modeling of lonic
Polymer Conductive Network Composite Actuators Using Rigid
Finite Element Method”, Sensors and Actuators A: Physical
(2014)

H. Acar+, S. Cinar+, M. Thunga, M.R. Kessler, N. Hashemi, R.
Montazami, “Study of Physically Transient Insulating Materials
as a Potential Platform for Transient Electronics and Bioelectron-
ics”, Advanced Functional Materials (2014) Featured on several
national and international news outlets including FOX News,
MSNBC, KCCI-8 (CBS), Des Moines Register and Ames Tribune

C. Meis+, N. Hashemi, and R. Montazami, “Investigation of
Spray-Coated Silver-Microparticle Electrodes for Ionic Electroac-
tive Polymer Actuators”, Journal of Applied Physics (2014)

Z. Bai, ].M. Mendoza Reyes, R. Montazami, and N. Hashemi,
“On-Chip Development of Hydrogel Microfibers from Squared to
Ribbon-Shaped”, Journal of Materials Chemistry A, 2 (14), 4878-
4884, (2014)

Z. Bai, H. Lin, J. Johnson, S. Rong Gui, K. Imakita, R. Mon-
tazami, M. Fujii, and N. Hashemi, “Single-Band Red Upcon-
version Luminescence from Morphology and Size Controllable
Er3+/Yb3+ Doped MnF2 Nanostructures”, Journal of Materials
Chemistry C, 2 (9), 1736-1741, (2014)

29



R. Jamshidi, H. Acar, S. Cinar, R. Montazami, “Controlled dis-
solution of polymer based membranes: a potential solution to
continuous/multi-stage drug delivery systems”, VAAVV (Vaccines
Against Antigenetically Variable Viruses Symposium), Ames, IA,
(2014)

R. Jamshidi, S. Cinar, R. Montazami, “Transient Bioelectronics:
Future of Smart drug delivery systems”, VAAVV (Vaccines Against
Antigenetically Variable Viruses Symposium), Ames, 1A, (2014)

Y. Chen, R. Zhang, W. Hong, R. Jamshidi, H. Acar, R. Mon-
tazami, “Processing and Performance Studies of Flexible and
Stretchable Metal-ion Polymer Batteries”, MRS, San Francisco CA,
(2014)

H. Acar, R. Jamshidi, Y. Chen, R. Montazami, “Fully Transient
Bioelectronic Devices” MRS, San Francisco CA, (2014)

R. Jamshidi, H. Acar, R. Montazami, “Application of Nano-col-
loids in Fully Transient Electronic Devices Based on Conjugated
and Organic Polymer Composites”, ACS, Dallas TX, (2014)

H. Acar, R. Jamshidi, R. Montazami, “Dissolvable Polymer Com-
posite Films for Environment-degradable transient Devices”, ACS,
Dallas TX, (2014)

W. Hong, A. Almomani, C. Meis, H. Acar, R. Montazami, “Ionic
Interactions of lonic Membrane and Polymer-metal Nanostruc-
tures in lonic Electroactive Polymer Soft Actuators”, ACS, Dallas
TX, (2014)

R. Jamshidi, H. Acar, W. Hong, R. Montazami, “Conjugated Poly-
mers for Ionizing Radiation Sensing”, ACS, Dallas TX, (2014)

M.A. Mirzaei, E Merienne and J.H. Oliver, “New Wireless Con-
nection Between User and VE using Speech Processing,” Virtual
Reality, Vol. 18, No. 4, pp. 235-243, November 2014

WE. Marsh, J.W. Kelly, J. Dickerson and J.H. Oliver, “Fuzzy
Navigation Engine: Mitigating the Cognitive Demands of Semi-
Natural Locomotion,” Presence: Teleoperators and Virtual
Environments, MIT Press, Vol. 23, No. 3., pp. 300-319, Summer
2014

R. Radkowski and J.H. Oliver, “Enhanced Natural Visual Per-
ception for Augmented Reality Workstations by Simulation of
Perspective,” IEEE Journal of Display Technology, Vol. 10, No. 5,
pp. 333-344, May 2014

R. Zou, V. Kalivarapu, E. Winer, J. Oliver and S. Bhattacharya,
“Particle Swarm Optimization Based Source Seeking,” in review,
IEEE Transactions on Automation Science and Engineering

G.M. Re, J.H. Oliver and M. Bordegoni, “Comparative Evalua-
tion of a Monitor-Based AR System for Industrial Environment,”
accepted with revisions, Cognition Technology & Work

R. Radkowski, J. Herrema and J.H. Oliver, “Evaluation of Aug-
mented Reality Visual Annotations Based on Task Difficulty,” to
appear, International Journal of Human-Computer Interaction

30

Z. Liu, R.O. Fox, J.C. Hill, M.G. Olsen, “A Batchelor vortex
model for mean velocity of turbulent swirling flow in a macro-
scale multi-inlet vortex reactor,” Journal of Fluids Engineering,
137, 041204 (2015)

Y. Shi, R.O. Fox, M.G. Olsen, “Micromixing visualization and
quantification in a microscale multi-inlet vortex nanoprecipita-
tion reactor using confocal-based reactive micro laser-induced,”
Biomicrofluidics, 8, 044102 (2014)

K.M. Nilsen, B. Kong, R.O. Fox, J.C. Hill, M.G. Olsen, “Effect
of inlet conditions on the accuracy of Large Eddy Simulations of a
turbulent rectangular wake,” Chemical Engineering Journal, 250,
175-189 (2014)

A. Fontanini, A. Passalacqua, U. Vaidya, M.G. Olsen, B. Ga-
napathysubramanian, “High-resolution performance analysis of a
large building with linear dispersion ductwork system,” ASHRAE
Transactions, New York, (2014)

Hu, X., Passalacqua, A., Fox, R. O., Application of quadrature-
based uncertainty quantification to the NETL small-scale chal-
lenge problem SSCP-I, Powder Technology, 272, 100 — 112,
2015.

Yuan, C., Kong, B., Passalacqua, A., Fox, R. O., An extended
quadrature-based mass-velocity moment model for polydisperse
bubbly flows, The Canadian Journal of Chemical Engineering,
92,2053 - 2066, 2014.

Xiong, Q., Aramideh, S., Passalacqua, A., Kong, S.-C., BIOTC:
An open-source CFD code for simulating biomass fast pyrolysis,
Computer Physics Communications, 185, 1739 — 1746, 2014.

Radkowski, Rafael; Oliver, James, "Enhanced Natural Visual
Perception for Augmented Reality-Workstations by Simulation
of Perspective,” IEEE Journal of Display Technology, 10(5), May
2014, pp. 333 - 344

S. Sarkar and K. Mukherjee, “Event-triggered Decision Propa-
gation in Proximity Networks”, Invited paper for the Inaugural
issue of Frontiers in Robotics and AI: Sensor Fusion and Machine
Perception (Part of the Nature Publishing Group), 2014

S. Sarkar, S. Sarkar, N. Virani, A. Ray, M. Yasar, “Sensor Fu-
sion for Fault Detection & Classification in Distributed Physical
Processes”, Invited paper for the Inaugural issue of Frontiers in
Robotics and Al Sensor Fusion and Machine Perception (Part of
the Nature Publishing Group), 2014

Chimata, G.P and Schwartz, CJ.: “Investigation of the ef-
fect of the normal load on the incidence of friction blisters
in a skin simulant model,” Proc. IMechE, Part J: Journal of
Engineering Tribology, Special Issue Article, 2014, DOL:
10.1177/1350650114535569.

Wang, Y., P Molian, and P. Shrotriya, Crack separation mecha-
nism in CO2 laser machining of thick polycrystalline cubic boron
nitride tool blanks. The International Journal of Advanced Manu-
facturing Technology. 70(5-8): p. 1009-1022 (2014).



Kalyanasundaram, D.A, A. Schmidt**, P Molian, and P. Shro-
triya, Hybrid CO2 Laser/Waterjet Machining of Polycrystalline
Diamond Substrate: Material Separation Through Transformation
Induced Controlled Fracture. Journal of Manufacturing Science
and Engineering. 136(4): p. 041001 (2014).

Capraz, O.0.7, P. Shrotriya, and K.R. Hebert, Measurement of
Stress Changes during Growth and Dissolution of Anodic Oxide
Films on Aluminum. Journal of The Electrochemical Society.
161(5): p. D256-D262 (2014).

Xu, JA., T.A. Bigelow, G. DavisA?, A. Avendano””, P. Shrotriya,
K. Bergler, and Z. Hu, “Dependence of ablative ability of high-
intensity focused ultrasound cavitation-based histotripsy on
mechanical properties of agar.” Journal of the Acoustical Society
of America, 2014. 136(6): p. 3018-3027.

TR Sippel, S Zhang+, EL Dreizin, SF Son, L] Groven, “Explor-
ing Mechanisms for Agglomerate Reduction in Composite Solid
Propellants with Polyethylene Inclusion Modified Aluminum,”
Combustion and Flame, In Press, 2014.

TR Sippel, SF Son, JL Groven, “Aluminum Agglomeration
Reduction in a Composite Propellant Using Tailored AI/PTFE
Particles,” Combustion and Flame, 161, 311-321, 2014.

R. Kolakaluri, S. Subramaniam and M. V. Panchagnula, “Trends
in multiphase modeling and simulation of sprays,” International
Journal of Spray and Combustion Dynamics, 6 (4), 317-356
(2014)

S. Markutsya, R. O. Fox and S. Subramaniam, “Characterization
of sheared colloidal aggregation using Langevin dynamics simula-
tion,” Physical Review E, 89, 062312 (2014)

S. Tenneti and S. Subramaniam, “Particle--resolved direct
numerical simulation for gas-solid flow model development,” An-
nual Review of Fluid Mechanics, 46, 199-230 (2014)

X. Hu, C. Tourek, Z. Ye, S. Sundararajan and A. Martini,
‘Structural and Chemical Evolution of the Near-Apex Region of
an Atomic Force Microscope Tip Subject to Sliding,” Tribology
Letters 53, 181 (2014).

Behdad, S., Berg, L., Thurston D., Vance, J. M., “Immersive Com-
puting Technology to Investigate Tradeoffs under Uncertainty in
Disassembly Sequence Planning”, ASME Journal of Mechanical
Design, 136(7), 2014, doi: 10.1115/1.4025021.

Behdad, S., Berg, L., Thurston D., Vance, J. M., “Leveraging Vir-
tual Reality Experiences with Mixed-Integer Nonlinear Program-
ming Visualization for Disassembly Sequence Planning Under
Uncertainty”, ASME Journal of Mechanical Design, 136 (4),
2014, doi:10.1115/1.4026463.

Rosenberg, M. and Vance, J. M., “Investigating the Use of Large-
Scale Immersive Computing Environments in Collaborative
Design”, 2014, ASME International Design Engineering Technical
Conferences, August 17-20, Buffalo, NY.

Zhe Cheng, Zaoli Xu, Shen Xu, and Xinwei Wang, 2014, “Tem-
perature Dependent Behavior of Thermal Conductivity of Sub-5
nm Ir film: Defect-electron Scattering Quantified by Residual
Thermal Resistivity,” Journal of Applied Physics (in print).

Yanan Yue, Jingchao Zhang, Xiaoduan Tang, Xinwei Wang, 2014,
“Thermal Transport across Atomic-Layer Material Interfaces,”
Nanotechnology Reviews, invited review (in print).

Zhe Cheng, Zaoli Xu, Lei Zhang, Xinwei Wang, 2014, “Thermo-
physical Properties of Lignocellulose: A Cell-scale Study down to
41K,” PLOS ONE, DOI:10.1371/journal.pone.0114821.

Zaoli Xu, Xinwei Wang, Huaqing Xie, 2014, “Promoted Electron
Transport and Sustained Phonon Transport by DNA down to 10
K,” Polymer, DOI: 10.1016/j.polymer.2014.10.016.

Shen Xu, Xinwei Wang, 2014, “Across-plane Thermal Character-
ization of Films Based on Amplitude-frequency Profile in Photo-
thermal Technique,” AIP Advances, Vol. 4, 107122.

Chong Li, Kelsey Burney, Kevin Bergler, Xinwei Wang, 2014,
“Structural Evolution of Nanoparticles under Picosecond Stress
Wave Consolidation,” Computational Materials Science, Vol. 95,
74-83.

Huan Lin, Shen Xu, Yu-Qing Zhang, Xinwei Wang, 2014, “Elec-
tron Transport and Bulk-like Behavior of Wiedemann-Franz Law
for Sub-7 nm-thin Iridium Films on Silkworm Silk,” ACS Applied
Materials and Interfaces, 6, 11341-11347.

Chong Li, Jianmei Wang, Xinwei Wang, 2014, “Shock Wave
Confinement-induced Plume Temperature Increase in Laser-
induced Breakdown Spectroscopy,” Physics Letters A, Vol. 378,
pp. 3319-3325.

Xiaoduan Tang, Shen Xu, and Xinwei Wang, 2014, “Corrugated
Epitaxial Graphene/SiC Interface: Photon Excitation and Prob-
ing,” Nanoscale, 6, 8822-8830.

Guoqing Liu, Shen Xu, Ting-Ting Cao, Huan Lin, Xiaoduan Tang,
Yu-Qing Zhang, Xinwei Wang, 2014, “Thermally Induced In-
crease in Energy Transport Capacity of Silkworm Silks,” Biopoly-
mers, Vol. 101, 1029-1037.

Shen Xu, Zaoli Xu, James Starrett, Cheryl Hayashi, Xinwei
Wang, 2014, “Cross-plane Thermal Transport in Micrometer-
thick Spider Silk Films,” Polymer, 55, 1845-1853.

Xiaoduan Tang, Shen Xu, Jingchao Zhang, and Xinwei Wang,
2014, “Five Orders of Magnitude Reduction in Energy Coupling
across Corrugated Graphene/Substrate Interfaces,” ACS Applied
Materials and Interfaces, 6, pp 2809-2818.

Zaoli Xu, Shen Xu, Xiaoduan Tang, and Xinwei Wang, 2014,
“Energy Transport in Crystalline DNA Composites,” AIP Advanc-
es, 4,017131.

Guoqing Liu, Huan Lin, Xiaoduan Tang, Kevin Bergler, Xinwei
Wang, 2014, “Characterization of Thermal Transport in One-
Dimensional Solid Materials,” Journal of Visualized Experiments,
(83), 51144, doi:10.3791/51144. [open access]



Mina Bastwros, Gap-Yong Kim, Can Zhu, Kun Zhang, Shiren
Wang, Xiaoduan Tang, and Xinwei Wang, 2014, “Effect of Ball
Milling on Graphene Reinforced Al6061 Composite Fabricated by
Semi-solid Sintering,” Composites B, 60, 111-118.

Kalivarapu, V., and Winer, E., “A Study of Graphics Hardware
Accelerated Particle Swarm Optimization with Digital Phero-
mones”, Journal of Structural and Multidisciplinary Optimiza-
tion, 36(4), 692-702, (2014)

Wang, Y., Bhattacharya, B., Winer, E., Kosmicki, P, El-Ratal, W,
and Zhang, S., “Digital micromirror transient response influence
on superfast 3D shape measurement”, Optics and Lasers in Engi-
neering, 58, 19-26 (2014)

Richardson, T., Nekolny, B., Holub, J. and Winer, E., “Visualizing
Design Spaces: A Brief History and Method Using 2D Contextual

Self Organizing Maps”, AIAA Journal — Special Section on Multi-

disciplinary Design Optimization, 52(4), 725-738 (2014)

Sections or Chapters in Books,
Monographs, or Similar volumes

J. Xu and D. Attinger, “Piezoelectric Actuation in Multiphase
Microfluidics,” in Encyclopedia of Microfluidics and Nanofluid-
ics, D. Li, Ed., ed: Springer US, 2014, pp. 1-10.

Robert Brown, Xianglan Bai, Pyrolysis and solvolysis based
biofuels, included in Driving the Future: Advances on cellulosic
Ethanol and Advanced Drop-in Biofuels, Edited by Blake Sim-
mons, 2014.

Sourabh Bhattacharya, Tamer Baar and Maurizio Falcone.
Surveillance for Security as a Pursuit-Evasion Game. Decision
and Game Theory for Security, Springer International Publishing,
2014, pp. 370-379.

T.A. Bigelow and Y. Labyed, “Attenuation Compensation and
Estimation”, in Quantitative Ultrasound in Soft Tissue, J. Mamou
and M.L. Oelze, Editors, Springer, 71-93, (2013).

Brown, T. R.,, M. M. Wright, Y. Roman-Leshkov, R. C. Brown
(2014) Techno-economic assessment of biorefineries, in Advances
in Biorefineries: Biomass and Waste Supply Chain Exploitation,
Waldron, K.W,, Ed., Woodhead Publishing.

S. T. Diekman, D. Pope, H. Falk, M. E Ballesteros, M. Dherani,
N. Johnson+, K.M. Bryden, N. Bruce, and M. Peck, “Review
10: Burns and Poisoning,” WHO Indoor Air Quality Guidelines:
Household Fuel Combustion, ed. N. Bruce, World Health Orga-
nization (2014).

K. Takizawa, Y. Bazilevs, T.E. Tezduyar, M.-C. Hsu, O. Qiseth,
K.M. Mathisen, N. Kostov, S. McIntyre, “Computational engineer-
ing analysis and design with ALE--VMS and ST methods,” in S.R.
Idelsohn (Ed.), Numerical Simulations of Coupled Problems in
Engineering, Computational Methods in Applied Sciences 33,
Springer International Publishing, 2014.

32

Y. Bazilevs, K. Takizawa, T.E. Tezduyar, M.-C. Hsu, N. Kostov, S.
Meclntyre, “Computational wind--turbine analysis with the ALE--
VMS and ST--VMS methods,” in S.R. Idelsohn (Ed.), Numerical
Simulations of Coupled Problems in Engineering, Computational
Methods in Applied Sciences 33, Springer International Publish-
ing, 2014.

M.-C. Hsu*, D. Kamensky+, Y. Bazilevs, M.S. Sacks, TJ.R.
Hughes, “Fluid-structure interaction analysis of bioprosthetic
heart valves: Significance of arterial wall deformation,” Computa-
tional Mechanics, 54 (2014) 1055--1071.

K. Takizawa*, Y. Bazilevs, T.E. Tezduyar, M.-C. Hsu, O. Qiseth,
K.M. Mathisen, N. Kostov, S. McIntyre, “Engineering analysis and
design with ALE--VMS and Space-Time methods,” Archives of
Computational Methods in Engineering, 21 (2014) 481--508.

Y. Bazilevs*, K. Takizawa, T.E. Tezduyar, M.-C. Hsu, N. Kostov,
S. Mclntyre, “Aerodynamic and FSI analysis of wind turbines
with the ALE--VMS and ST--VMS Methods,” Archives of Compu-
tational Methods in Engineering, 21 (2014) 359--398.

A. Korobenko, M.-C. Hsu, I. Akkerman, Y. Bazilevs*, “Aero-
dynamic simulation of vertical--axis wind turbines,” Journal of
Applied Mechanics, 81 (2014) 021011.

M.-C. Hsu#, I. Akkerman, Y. Bazilevs*, “Finite element simula-
tion of wind turbine aerodynamics: Validation study using NREL
Phase VI experiment,” Wind Energy, 17 (2014) 461--481.

Brown, T. R., M. M. Wright, Y. Roman-Leshkov, R. C. Brown
(2014) Techno-economic assessment of biorefineries, in Advances
in Biorefineries: Biomass and Waste Supply Chain Exploitation,
Waldron, K.W,, Ed., Woodhead Publishing.

Srivastav, A. Tewari, B. Dong, S. Sarkar, and M. Gorbounov,
“Localized Uncertainty Quantification for Baseline Building En-
ergy Modeling”, Automated Diagnostics for Facility Equipment,
Systems, and Whole Buildings, Fairmont Press, September 2014

Xinwei Wang. Physics in Laser Near-field Nanomanufacturing;
Fundamental Understanding and Novel Probing, Nanotechnol-
ogy Encyclopedia.

Books

Kadic, E., and Heindel, T.J., An Introduction to Bioreactor Hy-
drodynamics and Gas-Liquid Mass Transfer, The John Wiley &
Sons, Hoboken, NJ, 2014. (Published April 28, 2014)

Howard Shapiro. Fundamentals of Engineering Thermodynam-
ics.

Michopoulos, J., Rosen, D., Paredis, C., Vance, J. M., 2014, Ad-
vances in Computers and Information in Engineering Research,
ASME Press, New York, NY, 622 pages, ISBN 978-0791860328.



Patents Awarded

Attinger, D., Modification of Wettability Properties of Copper
for Heat Transfer Applications, technology license ISURF #4235,
January 16, 2015.

William, R. C., Brown, R. C., Tang, S., Asphalt Materials Con-
taining Bio-Oil and Methods for Production Thereof, U.S. Patent
No. 8,696,806, Issued April 15, 2014.

“Hybrid Power Plant,” R. Furguson, K. M. Bryden, and S. C.
Corns+, Patent number 8,839,621, September 23, 2014.

Bastawros, A. E, Chandra, A. and Shih, T. I-P, 2014, Method
and Apparatus for Energy Harvesting through Phase Change
Induced Pressure Rise Under Cooling Conditions, U.S. Patent
8,683,803 issued April 1, 2014.

Claussen, J., Electrochemical Biosensor,” Patent #US 8, 715,981
B2, Issued May 6th, 2014.

R Rajamani, W Chen, ] Taylor, Hu S, “Nano-Structured Electri-
cal Devices for MRI and in vivo MRS Applications”, Invention
disclosed and under review.

Kelkar, A., U.S. Patent # 8,895,796: Thermo-Catalytic Cracking
For Conversion of Higher Hydrocarbons into Lower Hydrocar-
bons by A. G. Kelkar and P. V. Bhat, Issued on November 25,
2014. Also filed internationally.

J. G. Eden, S.-J. Park, M. Lu, and B. T. Cunningham, “Polymer
Microcavity and Microchannel Devices and Array Fabrication
Method,” United States Patent 8,864,542.

TR Sippel, SF Son, L] Groven, “Mechanically activated
metal fuels for energetic material applications,” US Patent
US20140034197-A1, Feb. 6, 2014.

Conference Proceedings

D. Attinger, C. Frankiewicz, A. R. Betz, T. M. Schutzius, R. Gan-
guly, A. Das, C.-J. Kim, and C. M. Megaridis, Surface texture and
wettability engineering for phase change heat transfer: a Review,
accepted to 9th International Conference on Boiling and Conden-
sation Heat Transfer, April 26-30, 2015 — Boulder, Colorado

A. R. Betz, C. Frankiewicz, T. M. Schutzius, R. Ganguly, C.-].
Kim, D. Attinger, and C. M. Megaridis, A. Das,, Wettability En-
gineering to Control Frost Formation and Icing, presented at the
2014 ASME IMECE Conference, Montreal.

D. Attinger, C. Frankiewicz, A. R. Betz, T. M. Schutzius, R.
Ganguly, A. Das, C.-J. Kim, and C. M. Megaridis , Wettability En-
gineering to Control Boiling Heat Transfer, presented at the 2014
ASME IMECE Conference, Montreal

D. Attinger, B. S. Sikarwar, C. Frankiewicz, and C. Moore, “On
the importance of drop impact studies in forensic applications,”
presented at the 2014 International ASME Fluids Engineering
Conference, August 2014 (invited presentation).

A. Donaldson and D. Attinger, Bloodstain Pattern Analysis:
Practical Computational Tools for Forensic Science, accepted
to the 2014 International ASME Conference on Nanochannels,
Minichannels and Microchannels, Chicago IL, 2014

Arpa Ghosh, Basant S. Sikarwar, Daniel Attinger, Microfluidic
Measurements of Physical Properties of Blood for Forensic Stud-
ies, accepted to the 2014 International ASME Conference on
Nanochannels, Minichannels and Microchannels, Chicago IL,
2014

Basant S. Sikarwar, Arpa Ghosh, and Daniel Attinger, Simple,
Low Cost Microfluidic Measurements of Physical Properties of
Blood for Forensic Studies, accepted to the 2014 International
ASME Conference on Nanochannels, Minichannels and Micro-
channels, Chicago IL, 2014

Bai, X., Zhou, S., Li, W, Brown, R. C., The effect of hydrogen-
donor agent in catalytic pyrolysis of lignin to hydrocarbons,
American Institute of Chemical Engineering Annual Meeting,
Atlanta, GA, Nov. 16-20th, 2014.

Li, W, Zhou, S., Bai, X., Co-pyrolysis of lignin and sodium for-
mate for increasing production of phenols, Bioeconomy Institute
Research Poster Session, Ames, IA, December 18th, 2014.

Kim, K., Bai, X., Gable, P, Cady, S., Brown, R. C., Free radicals in
bio-oil produced from pyrolysis of cellulose, lignin and red oak,
Symposium on Thermal and Catalytic Sciences for Biofuels and
Biobased Products, Denver, Colorado, September 2nd-5th, 2014.

Zhou, S., Li, W, Brown, R. C., Bai, X., Hydrogen donor assisted
fast pyrolysis of lignin at atmospheric pressure, Symposium on
Thermal and Catalytic Sciences for Biofuels and Biobased Prod-
ucts, Denver, Colorado, September 2nd-5th, 2014.

Kieffer, M., Casillas, O., Brown, R., Bai, X., Solvolysis of lignin

catalyzed by HY and HZSM-5 zeolites, Symposium on Thermal
and Catalytic Sciences for Biofuels and Biobased Products, Den-
ver, Colorado, September 2nd-5th, 2014.

Ghosh, A., Brown, R. C., Bai, X., Effect of solvent system in pro-
ducing sugar and platform chemicals from biomass, Symposium
on Thermal and Catalytic Sciences for Biofuels and Biobased
Products, Denver, Colorado, September 2nd-5th, 2014.

Yuan, X., Kelkar, A., Bai, X., Co-pyrolysis of biomass and plastic
in fluidized bed reactor, Symposium on Thermal and Catalytic
Sciences for Biofuels and Biobased Products, Denver, Colorado,
September 2nd-5th, 2014.

Casillas, O., Kieffer, M., Brown, R. C., Bai, X., Solvolysis of lignin
catalyzed by different zeolites, BioMap Summer REU Program
Poster Symposium, Ames, 1A, August 1st, 2014.

Troxell, A., Zhou, S., Brown, R. C., Bai, X., Understanding
biochar formation in lignin pyrolysis, CenUSA Summer REU
Program Poster Symposium, Ames, IA, August 1st, 2014.

Bai, X., Zhou, S., Brown, R. C., Hydrogen-donor assisted catalyt-
ic pyrolysis of lignin, 20th International Symposium on Analyti-
cal & Applied Pyrolysis, Birmingham, UK, May 19th -23rd, 2014.

33



Kim, K., Gable, P, Bai, X., Brown, R. C., Free radicals in bio-oil
produced from pyrolysis of cellulose, lignin and red oak, 20th
International Symposium on Analytical & Applied Pyrolysis,
Birmingham, UK, May 19th -23rd, 2014.

O. Sanchez, R. Singh and G. Balasubramanian, “Experimen-
tal investigation of viscosity and thermal conductivity of PDMS
based nanofluid”, 2014 ASME International Mechanical En-
gineering Congress and Exposition, November 14--20, 2014,
Montreal, Canada.

U. Ray and G. Balasubramanian, “Thermal conductivity reduc-
tion due to isotope substitution in graphene--analogous low-- di-
mensional materials”, Midwest Thermodynamics and Statistical
Mechanics Conference, June 3--4, 2014, Chicago, IL, USA.

R. Singh and G. Balasubramanian, “Stability and structural
analysis of the different con-- formers of merocyanine and its
protonated merocyanine forms”, Midwest Thermodynamics and
Statistical Mechanics Conference, June 3--4, 2014, Chicago, IL,
USA.

U. Ray and G. Balasubramanian, “Thermal conductivity reduc-
tion due to isotope substitution in single--walled carbon nano-
tubes and graphene nanoribbons”, Spring Meeting, Materials
Research Society, April 21--25, 2014, San Francisco, CA, USA.

R. Singh, G. Balasubramanian, S. Deshmukh and S.K.R.S
Sankaranarayanan, “Controlling solubility of pNIPAM in aque-
ous solutions using hydrophobic and photoresponsive molecular
units”, March Meeting, American Physical Society, March 3--7,
2014, Denver, CO, USA.

H. Emadi, V. Srivastava, U. Vaidya and S. Bhattacharya, Further
Results on a Class of Nonlinear Protocols in Networked Systems,
Australian Control Conference, pg 193-198, 2014.

R.Zou and S. Bhattacharya, Navigation Algorithms for Source
Seeking Agents, Distributed and Autonomous Robotics, pages
302-303, 2014.

M. Zhang and S. Bhattacharya, Multi-agent Visibility Based
Target Tracking Game. International Symposium on Distributed
Autonomous Robotic Systems, Pages 440-451, 2014.

S. Bhattacharya, T. Basar, M. Falcone. Surveillance for Security
as a Pursuit-Evasion Game, Conference on Decision and Game
Theory for Security, 2014.

H. Emadi, V. Srivastava, U. Vaidya and S. Bhattacharya, Further
Results on a Class of Nonlinear Protocols in Networked Systems,
Distributed and Autonomous Robotics, pages 306-307, 2014.

S. Bhattacharya, T. Basar, M. Falcone. Numerical Approximation
for Visibility Based Pursuit Evasion Game, IEEE/RS] International
Conference on Intelligent Robots and Systems, pages 68-75,
2014.

S. Bhattacharya, T. Basar and N. Hovakimyan. On the Con-
struction of Barrier in Visibility Based Pursuit Evasion Game. In
European Control Conference, pages 1894-1901, 2014.

34

S. Bhattacharya, G.Warnell, R. Chellappa and T. Bas ar Vision
based control of a mobile robot using compressive measurement
and side information, In American Control Conference, pages
97-102, 2014.

S. Bhattacharya, T. Basar, N. Hovakimyan, and M. Falcone. A
differential game-theoretic approach to the visibility target-track-
ing game. 16th International Symposium on Dynamic Games and
Applications, (2014).

V. Kumar, T.A. Bigelow, and B.L. McFarlin, “Cervical Attenuation
As a Measure of Preterm Delivery: Impact of Different Region of
Interest Sizes”, Proc. 36th IEEE EMBS Conf., Chicago, IL, August
26-30, 2014, pp. 234-237.

T.A. Bigelow, “Destruction of microorganisms by high-energy
pulsed focused ultrasound”, Presented at the 168th Meeting of
the Acoustical Society of America, Indianapolis, Indiana, October
27-31, 2014.

T.A. Bigelow, “Can High-energy Pulsed Focused Ultrasound
Treat Diffuse Brain Cancer?”, Presented at the Translational
Research Meeting for the University of lowa Department of Radia-
tion Oncology, lowa City, IA, July 18, 2014.

G. S. McNunn+ and K. M. Bryden, “Using Tarjan’s Algorithm to
Organize and Schedule the Computational Workflow in a Feder-
ated System of Models and Databases,” Proceedings of the 52nd
ATAA Aerospace Sciences Meeting, AIAA 2014-0297 (2014).

Z. Reinhart+ and K. M. Bryden, “Evolutionary Optimization of
Multiscale Systems within an Integrated Computational Design
Environment,” Proceedings of the 52nd AIAA Aerospace Sciences
Meeting, ATAA 2014-0296, (2014).

B. M. Sloan+, S. Suram, and K. M. Bryden, “Developing an
Integrated Computational Environment for the Detailed Design
of a Mixing Impeller,” Proceedings of the 52nd ATAA Aerospace
Sciences Meeting, ATAA 2014-0295 (2014).

P Finzell+ and K. Bryden, “A Proposed Method for Stigmergic
Control,” Proceedings of the 57th Annual ISA POWID Sympo-
sium, POW14-34, (2014).

Z. T. Reinhardt+ and K. M. Bryden, “A Proposed Schema for
Establishing Sensor Groupings in Support of Decentralized Con-
trol Algorithms,” Proceedings of the 57th Annual ISA POWID
Symposium, POW14-35, (2014).

K. M. Bryden, “A Proposed Approach to the Development of
Federated Model Sets,” Proceedings of the 7th International Con-
gress on Environmental Modelling and Software (2014).

N. MacCarty+ and K. M. Bryden, “Components of a Framework
for the Design of Energy Services for Villages in Developing
Countries,” accepted for Proceedings of the ASME 2014 Interna-
tional Design Engineering Technical Conferences and Computers
and Information in Engineering Conference, DETC2014-34687
(2014).



P Antonelli, G. McNunn, K. Bryden, and R. LeSar, “Tarjan’s Algo-
rithm for Scheduling the Solution Sequence of Systems of Feder-
ated Models,” abstract accepted for presentation at The 2014
Minerals, Metals, and Materials Society Annual Meeting, February
2014, San Diego, CA.

R. LeSar, K. M. Bryden, and P. Antonelli, “Understanding Infor-
mation Mediation Issues in Multiscale Design,” Proceedings of the
2014 NETL Crosscutting Research Review Meeting, May 2014,
Pittsburgh.

K. M. Bryden and K. A. Bryden, “Addressing Model Integration
Challenges in Energy Systems,” Proceedings of the 2014 NETL
Crosscutting Research Review Meeting, May 2014, Pittsburgh.

K. M. Bryden, “Merged Environments for Simulation and Analy-
sis (MESA): Building an Extensible Framework for Testing New
Engineering Concepts,” Proceedings of the 2014 NETL Crosscut-
ting Research Review Meeting, May 2014, Pittsburgh.

Roy, S., Wu, K-C., Chandra, A., 2014, Uncovering the “Will of
the People”: Heterogeneity and Polarization within Electorates,
Midwest Economic Theory Conference, May29-31, 2014, India-
napolis, IN.

Yu, T., Bastawros, A. E, Chandra, A., 2014, Characterization of
Electroplated CBN Grinding Wheel Wear: Topology Evolution
and Interfacial Toughness, Proc. 2014 ASME Int. Mfg. Sc. Eng.
MSEC, June 9-13, 2014, Detroit, MI.

Roy, S., Wu, K-C., Chandra, A., Uncovering the “Will of the
People”: Heterogeneity and Polarization within Electorates, Proc.
63rd Annual Mtg. French Economic Assoc., June 16-18, 2014,
Lyon, France.

Chandra, A., Anderson, G., Melkote, S., Gao, W., Haitjema, H.
and Wegener, K., 2014, Role of Surfaces and Interfaces in Solar
Cell Manufacturing, CIRP General Assembly, Nantes, France, Aug
25-29, 2014 (Keynote Presentation).

J.C. Claussen, N. Hildebrandt, K. Susumu, M.G. Ancona,

L.L. Medintz, Monitoring enzyme kinetic behavior of enzyme-
quantum dot bioconjugates, SPIE Defense, Security and Sensing,
Baltimore, MD. (2014).

K. Marr, J.C. Claussen, B. Iverson, “Enhanced Monopropel-

lant Fuel Decomposition by High Aspect Ratio, Catalytic CNT
Structures for Propulsion of Small Scale Underwater Vehicles”
67th Annual Meeting of the APS Division of Fluid Dynamics, San
Francisco, CA. (2014)

J.C. Claussen, N. Hildebrandt, K. Susumu, M.G. Ancona, I.L.
Medintz “Biophotonic logic devices that use multiple fluorescent
(Forster) resonance energy transfer relays from a single quantum
dot bioconjugate,” SPIE Photonics West, San Francisco, CA.
(2014) — Invited Talk

J.C. Claussen, N. Hildebrandt, K. Susumu, M.G. Ancona,

L.L. Medintz, Monitoring enzyme kinetic behavior of enzyme-
quantum dot bioconjugates, SPIE Defense, Security and Sensing,
Baltimore, MD. (2014). — Invited Talk

A. Fontanini, A. Passalaqua, U. Vaidya, B. Ganapathysubramani-
an, “Large scale CFD analysis of large green buildings”, ASHRAE
winter meeting, Jan 2014.

A. Fontanini, A. Passalaqua, U. Vaidya, B. Ganapathysubramani-
an, “Large scale CFD analysis of large green buildings”, ASHRAE
winter meeting, Jan 2014

Olga Wodo, Baskar Ganapathysubramanian, Predictive model-
ing of multi physics phenomena during fabrication of thin or-
ganic films, Advances in computational fluid structure interaction
and flow simulation, Tokyo, March 2014

Baskar Ganapathysubramanian, Yu Xie, Olga Wodo, Modeling
roll-to-roll fabrication of thin film electronics: Fluid-mechanics
and morphology evolution, Advances in computational fluid
structure interaction and flow simulation, Tokyo, March 2014

Baskar Ganapathysubramanian, “Data and model reduction
for exploring process-structure-property relationships in organic
electronics”, Information Science for Materials Discovery and
Design, Center for Nonlinear Studies (CNLS) at Los Alamos Na-
tional Laboratory (LANL), Feb 2014

Olga Wodo, Baskar Ganapathysubramanian, “Using map-
reduce formalism to explore process-structure-property relation-
ships in organic electronics”, Information Science for Materials
Discovery and Design, Center for Nonlinear Studies (CNLS) at
Los Alamos National Laboratory (LANL), Feb 2014

Baskar Ganapathysubramanian, “Computationally exploring
structure property relations in organic electronics”, Invited talk in
the symposium “Grand Challenges in Organic Electronics”, MRS
Spring 2014, San Francesco

Baskar Ganapathysubramanian, “Interplay Between Phase
Separation and Crystallization During Solvent-Based Fabrication
of Thin Organic Films”, in the symposium “Computationally
Enabled Discoveries in Synthesis, Structure and Properties of
Nanoscale Materials”, MRS Spring 2014, San Francisco

David Ackerman, Baskar Ganapathysubramanian, “A massively
parallel space-time formulation for SCFT”, 2014 APS March
Meeting, Denver

Baskar Ganapathysubramanian, “Enhancing sustainability
through simulations, Drought tolerant crops, Green buildings and
clean energy”, Arab American Frontiers of Science, Engineering
and Medicine, Oman, 2014

Guo E+, S Gilbert, J Jackman, G Starns, M Hagge, L Faidly, and
M Amin-Naseri+, “StaticsTutor: Free body diagram tutor for
problem framing”, Proceedings of the 12th International Confer-
ence on Intelligent Tutoring Systems (ITS), Intelligent Tutoring
Systems, 448-555, (2014). Acceptance rate 43%.

Guo E+, ] Jackman, G Starns, M Hagge, L Faidly, S Gilbert, and
M Amin-Naseri+, “A decision-centric intelligent tutoring system
for problem framing”, Proceedings of the 2014 Industrial and

Systems Engineering Research Conference (ISERC), (2014). Ac-

ceptance rates not released.



Z. Bai, and N. Hashemi, “Synthesis of Various MnF2 Nanostruc-
tures with Single-Band Red Emission”, BMES Annual Meeting,
San Antonio, TX, October 22-25, 2014

Z. Bai, E Sharifi, and N. Hashemi, “Shape-Controlled Synthesis
of Degradable Polymeric Microfibers”, BMES Annual Meeting,
San Antonio, TX, October 22-25, 2014

E Sharifi, and N. Hashemi, “Microfluidically Produced Micro-
fibers: A New Approach for Vaccine and Drug Delivery,” Inter-
national Symposium on Vaccines Against Antigenically Variable
Viruses on Friday, Ames, IA, June 18-20, 2014

Escudero, D., and Heindel, T.J., “Characterizing Jetting in an
Acoustic Fluidized Bed using X-Ray Computed Tomography,”
Proceedings of the ASME 2014 Fluids Engineering Division
Summer Meeting, August 3-7, 2014, Chicago, Illinois Paper
FEDSM2014-21161, 2014.

Kingston, T.A., and Heindel, T.J., “Characterizing Granular Mix-
ing Homogeneity at Various Dimensionless Mixing Lengths in a
Double Screw Mixer,” Proceedings of the ASME 2014 Fluids En-
gineering Division Summer Meeting, August 3-7, 2014, Chicago,
Illinois Paper FEDSM2014-21048, 2014.

Radke, C.D., Heindel, TJ., and Meyer, T.R., “Effect of Injector
Exit Geometry on Atomization of a Liquid-Liquid Double Swirl
Coaxial Injector using Non-Invasive Laser, Optical, and X-ray
Techniques,” 50th ATAA/ASME/SAE/ASEE Joint Propulsion Con-
ference, July 28-30, 2014, Cleveland, Ohio.

Hall, B.R., Morgan, T.B., Heindel, T.J., Meyer, T.R, and A. L. Kas-
tengren, “High-speed radiographic spray imaging with a broad-
band tube source,” AIAA Science and Technology Forum and
Exposition 2014, National Harbor, MD, January 13-17, 2014.

M.-C. Hsu, “An immersogeometric method for fluid-structure in-
teraction,” International Conference on Progress in Fluid Dynam-
ics and Simulation (ICPFDS), Taipei, Taiwan, 2014.

M.-C. Hsu, D. Kamensky, D. Schillinger, J.A. Evans, Y. Bazilevs,
M.S. Sacks, TJ.R. Hughes, “Fluid-structure interaction analysis
of bioprosthetic heart valves”, 11th World Congress on Computa-
tional Mechanics (WCCM XI), Barcelona, Spain, 2014.

D. Kamensky, M.-C. Hsu, D. Schillinger, J.A. Evans, Y. Bazilevs,
M.S. Sacks, TJ.R. Hughes, “Immersed fluid-structure interaction
for isogeometric shell structures, with application to bioprosthetic
heart valves”, 11th World Congress on Computational Mechanics
(WCCM XI), Barcelona, Spain, 2014.

D. Schillinger , R.R. Hiemstra, M.-C. Hsu, V. Varduhn , “The
finite cell method for fluid and fluid--structure interaction
problems”, 11th World Congress on Computational Mechanics
(WCCM XI), Barcelona, Spain, 2014.

36

M.-C. Hsu, D. Kamensky, D. Schillinger, J.A. Evans, Y. Bazilevs,
M.S. Sacks, T.J.R. Hughes, “Isogeometric immersed--boundary
method for fluid—structure interaction: weak enforcement of in-
terface constraints and application to bioprosthetic heart valves”,
Sixth International Workshop on High--Order Finite Element and
Isogeometric Methods (HOFEIM 2014), Frauenchiemsee Island,
Germany, 2014.

M.-C. Hsu, Y. Bazilevs, “Weak imposition of interface constraints
for fluid—structure interaction problems”, Advances in Com-
putational Fluid—Structure Interaction and Flow Simulation
(AFSI2014), Tokyo, Japan, 2014.

A. Korobenko, X. Deng, J. Yan, M.-C. Hsu, Y. Bazilevs, “Advances
in computational FSI including dynamically data--driven simula-
tions”, Advances in Computational Fluid—Structure Interaction
and Flow Simulation (AFSI2014), Tokyo, Japan, 2014.

M.-C. Hsu, D. Kamensky, D. Schillinger, J.A. Evans, A. Aggarwal,
Y. Bazilevs, M.S. Sacks, T.J.R. Hughes, “Isogeometric immersed
boundary fluid--structure interaction analysis of bioprosthetic
heart valves”, Isogeometric Analysis: Integrating Design and
Analysis (IGA 2014), Austin, Texas, 2014.

D. Kamensky, M.-C. Hsu, D. Schillinger, J.A. Evans, Y. Bazilevs,
M.S. Sacks, T.J.R. Hughes, “Fluid-structure coupling for im-
mersed isogeometric shell structures: solution strategies and
fluid stabilization”, Isogeometric Analysis: Integrating Design and
Analysis (IGA 2014), Austin, Texas, 2014.

C. Wang, 1. Akkerman, Y. Bazilevs, M.-C. Hsu, “Isogeometric
analysis of the integrally bladed rotor”, Isogeometric Analysis:
Integrating Design and Analysis (IGA 2014), Austin, Texas, 2014.

A. Korobenko, X. Deng, J. Yan, M.-C. Hsu, Y. Bazilevs, “Isogeo-
metric shell modeling in fluid-structure interaction analysis of
wind turbines”, Isogeometric Analysis: Integrating Design and
Analysis (IGA 2014), Austin, Texas, 2014.

X Deng, A. Korobenko, J. Yan, Y. Bazilevs, M.-C. Hsu, I. Akker-
man, “Isogeometric analysis of wind turbines including 3D fluid--
structure interaction”, Isogeometric Analysis: Integrating Design
and Analysis (IGA 2014), Austin, Texas, 2014.

J. Yan, A. Korobenko, X Deng, M.-C. Hsu, I. Akkerman, Y.
Bazilevs, “Isogeometric analysis of structures interacted with
free-- surface flow and its applications in offshore engineering”,
Isogeometric Analysis: Integrating Design and Analysis (IGA
2014), Austin, Texas, 2014.

Hu S, and B Vikramaditya, “Servo control techniques for track
following on hard disk drive spin stand testers”, In American
Control Conference (ACC), 2014, pp. 3348-3351(2014).

D. Asjes, A. Diwadkar, U. Vaidya, A. Kelkar, J. M. Vogel, and D.
Chaussee. Modeling and analysis of rotational freeplay nonlinear-
ity of a 2d airfoil. pages 1162-1167, Marriott, Portland, OR, June
4-6 2014. IEEE, American Control Conference.



A. G. Kelkar and S. M. Joshi. Capture and control of unknown
space objects with flexible multi-link manipulators. pages 1605—
1606, Marriott, Portland, OR, June 4-6 2014. IEEE American
Control Conference. (Industry and Application Tutorial paper).

Punit Tulpule and A. Kelkar. Application of integrated control/
plant robust optimal design (IROD) methods to combine harvest-
er header height control problem. pages 2699-2704, Marriott,
Portland, OR, June 4-6 2014. IEEE, American Control Confer-
ence. (An Invited Special Session Paper).

R. Goswami, A. G. Kelkar, and J. Vogel. Aircraft control using
spatially distributed flush air data sensor feedback. In 2014 IEEE
Conference on Control Applications (CCA), pages 439 —444,
Juan Les Antibes, France, October 8-10 2014.

Atul Kelkar and Jerald Vogel. Modeling, analysis, and experi-
mental validation of the impact of control surface free-play on
flutter. In Aerospace Flutter and Dynamics Council (AFDC)
Spring Meeting, The Boeing Company, Building 100, Berkeley,
MO 63134, May 29-30 2014. (invited paper).

Yuan Xue, Atul Kelkar, and Xianglan Bai. Co-pyrolysis of bio-
mass and plastic in fluidized bed reactor. In TCS 2014: Sympo-
sium on Thermal and Catalytic Sciences for Biofuels and Bio-
based Products, Denver, Colorado, Sep. 2-4 2014.

Bastwros, M. +, Wang, J. +, and Kim, G.Y.*, “Fabrication of
aluminum nanocomposite by ultrasonic spray deposited sheet
bonding,” ASME 2014 International Manufacturing Science and
Engineering Conference, MSEC2014-3998, Detroit, MI, Jun.
9-13,2014.

Orlowsky, N. ++, Bastwros, M. +, Kim, G.Y.*, and Messmer, C.
++, “Fabrication of aluminum-silicon carbide composites using
spray-assisted roll bonding,” ASME 2014 International Manufac-
turing Science and Engineering Conference, MSEC2014-3999,
Detroit, MI, Jun. 9-13, 2014.

Xiong, Q, Kong, S.-C. “Development and Application of a Com-
puter Code for Simulating Biomass Fast Pyrolysis, Proc. First Int’l
Workshop on CFD and Biomass Thermochemical Conversion,
Leipzig, Germany, September 30, 2014.

Kong, S.-C. “Computational Framework for Simulating Biomass
Fast Pyrolysis in Various Reactor Geometries,” TCS2014: Sympo-
sium on Thermal and Catalytic Sciences for Biofuels and Biobased
Products, Denver, CO, September 2 — 5, 2014

Xiong, Q., Kong, S.-C. “Direct Numerical Simulation of Biomass
Particle under Fast Pyrolysis Reactor Conditions,” AICHE Annual
Conference, Atlanta, GA, November 2014.

Sukriti Dewan, Adarsh Krishnamurthy, Roy Kerckhoffs, Heather
Sun, Jeffrey Omens, Vishal Nigam, Andrew McCulloch, “Hu-
man Fetal Growth Model of Hypoplastic Left Heart Syndrome:
Reduced Ventricular Growth Due to Decreased Preload,” AHA
Scientific Sessions, 2014.

M. R. Gartia, S. Seo, J. Kim, T.W. Chang, G. Bahl, M. Lu, J. G.
Eden, and G. L. Liu, “Injection-seeded optoplasmonic amplifier
in the visible,” Conference on Lasers and Electro Optics (CLEO),
San Jose, CA, June 2014.

Y. Zhuo, H. Hu, W. Chen, M. Lu, L. Tian, H. Yu, K. D. Long, E.
Chow, W. P King, S. Singamaneni, B. T. Cunningham, “Detection
of single nanoparticles using photonic crystal enhanced micros-
copy,” Conference on Lasers and Electro Optics (CLEO), San Jose,
CA, June 2014.

Y. Zhao, K. Liu, J. McClelland, M. Lu, “Photonic crystal enhanced
photoacoustic detection,” Conference on Lasers and Electro Op-
tics (CLEO), San Jose, CA, June 2014.

W. Chen, M. Lu, K. Long, V. Chaudhery, H. Yu, J. Polans, J. S.
Choi, B. A. Harley, and B. T. Cunningham, “Photonic crystal en-
hanced microscopy for imaging of live cell adhesion,” Frontiers in
Optics/Laser Science (FiO/LS), Orlando, FL, October 2013.

A. Pokhriyal, M. Lu, V. Chaudhery, S. George, and B.T. Cunning-
ham, “Enhanced fluorescence emission using a photonic crystal
coupled to an optical cavity,” Conference on Lasers and Electro
Optics (CLEO), San Jose, CA, June 2013,

M. Zhang, C. Ge, M. Lu, Z. Zhang, and B.T. Cunningham, “A
self-referencing biosensor based upon a dual-mode external cav-
ity laser,” Conference on Lasers and Electro Optics (CLEO), San
Jose, CA, June 2013.

S. George, V. Chaudhery, M. Lu, Y. Tan, and B.T. Cunningham,
“Photonic crystal fluorescence enhancement of protein and
miRNA biomarker microarrays,” Oak Ridge Conference, Balti-
more, MD, April 2013.

J.D. Miller, J.R. Gord, T.R. Meyer, M.N. Slipchenko, J.G. Mance,
and S. Roy, “Development of a diode-pumped, 100-ms quasi-
continuous burst-mode laser for high-speed combustion diagnos-
tics,” AIAA Paper 2014-2524, 14th AIAA Aviation Technology,
Integration, and Operations Conference, Atlanta, GA, June 16-20,
2014.

C.D. Radke, TJ. Heindel, and T.R. Meyer, “Effect of Injector Ge-
ometry on Atomization of a Liquid-Liquid Double Swirl Coaxial
Injector using Non-Invasive Laser, Optical and X-ray Tech-
niques,” AIAA Paper 2014-3787,50th AIAA/ASME/SAE/ASEE
Joint Propulsion Conference, Cleveland, OH, July 28-30, 2014.

B.R. Halls, T.J. Heindel, and T.R. Meyer, “High-Speed Simultane-
ous Tube Source Radiography and Visible Light Spray Imaging,”
26th Annual.Institute for Liquid Atomization and Spray Systems
(ILASS)-Americas Conference, Portland, OR, May 18-21, 2014.

B.R. Halls, WE Lohry, MJ. Johnson, S. Zhang, T.R. Meyer,
“Three-dimensional Liquid Surface Topology during Primary Liq-
uid Spray Breakup,” 26th Annual.Institute for Liquid Atomization
and Spray Systems (ILASS)-Americas Conference, Portland, OR,
May 18-21, 2014.

37



P Venkateswaran, J.B. Michael, and T.R. Meyer, “High Repetition
Rate Two-dimensional Laser Induced Incandescence Studies in

a C2H4/H2/N2 Non-Premixed Flame,” ATAA Paper 2014-1354,
52nd AIAA Aerospace Sciences Meeting, Baltimore, MD, Jan. 13-
17,2014.

B.R. Halls, T.B. Morgan, TJ. Heindel, T.R. Meyer, and A.L.
Kastengren, “High-speed Radiographic Spray Imaging with a
Broadband Tube Source,” AIAA Paper 2014-0736, 52nd AIAA
Aerospace Sciences Meeting, Baltimore, MD, Jan. 13-17, 2014.

EFE Bermudez, S. Ward, C.S. Diaz, T. Garrett, R. Radkowski and
J.H. Oliver, “Comparison of Natural Feature Descriptors for
Rigid-Object Tracking for Real-Time Augmented Reality, Proc.
ASME 2014 International Design Engineering Technical Confer-
ences & Computers and Information in Engineering Conference,
Buffalo, NY, August 2014

T. Garrett, S. Debernardis, R. Radkowski, C.K. Chang, M. Fioren-
tino, A.E. Uva and J.H. Oliver, “Rigid Object Tracking Algo-
rithms for Low-Cost AR Devices,” Proc. ASME 2014 International
Design Engineering Technical Conferences & Computers and
Information in Engineering Conference, Buffalo, NY, August 2014

R. Zou, V. Kalivarapu, J. Oliver and S. Bhattacharya, “Swarm
Optimization Techniques for Multi-agent Source Localization,”
Proc. 2014 IEEE/ASME International Conference on Advanced
Intelligent Mechatronics (AIM), pp. 402-407, Besacon, France,
July 2014

R. Radkowski and J.H. Oliver, “Monocular Depth Cues for
Augmented Reality Applications to Enhance Spatial Perception
Tasks,” Proc. Tenth International Symposium on Tools and Meth-
ods of Competitive Engineering (TMCE 2014), ISBN 978-94-
6186-177-1, Budapest, Hungary, May 2014

J.S. Casallas, J.H. Oliver, ].W. Kelly, E Merienne and S. Garbaya,
“Using Relative Head and Hand-Target Features to Predict Inten-
tion in 3D Moving-Target Selection,” Proc. IEEE Virtual Reality
Conference, Minneapolis, MN, March 2014

R. Zou, V. Kalivarapu, E. Winer, J. Oliver and S. Bhattacharya,
“Standard Particle Swarm Optimization on Source Seeking Using
Mobile Robots,” to appear, AIAA Modeling and Simulation Tech-
nologies Conference, Kissimmee, FL, January 2015

Z. Liu, R.O. Fox, ]J.C. Hill, M.G. Olsen, “Investigation of turbu-
lent mixing in a macro-scale multi-inlet vortex nanoprecipitation
reactor by Stereoscopic-PIV,” Proceedings of the 2014 Joint US
ASME-European Fluids Engineering Summer Conference, Chi-
cago, IL, August 3-7, 2014.

M. Ramezani, S. Subramaniam, M.G. Olsen, “Investigation of
Pseudo Turbulent Scalar Transport in Two Phase Fluid Flow and
Passive Scalar Mixing Using Simultaneous SPIV/PLIE” Proceed-
ings of the 2014 Joint US ASME-European Fluids Engineering
Summer Conference, Chicago, IL, August 3-7, 2014.

38

X. Gao, B. Kong, M. Ramezani, R.D. Vigil, M.G. Olsen, “Gas-
liquid mass transfer in Taylor-Couette flow: Experiment and
Simulation,” 2014 Annual Meeting of the American Institute for
Chemical Engineers, Atlanta, GA, Nov. 16-21, 2014

S. Padalkar, J. R. Riley, Q. Li, G. T. Wang, L. J. Lauhon, “Lift-
out procedures for atom probe tomography targeting nanoscale
features in core-shell nanowire heterostructures” Physica Status
Solidi (¢). 11, 656 (2014)

Pena-Monferrer, C., Passalacqua, A., Chiva, S., Munoz-Cobo,
J.L., CFD modelling of bubbly flow in adiabatic upward pipe
using a solver based on OpenFOAM with the quadrature method
of moments, Proceedings of the 4th Joint US-European Fluids
Engineering Summer Meeting ASME-FEDSM 2014, Chicago, IL,
August 3rd — 7th, 2014.

Fontanini, A., Passalacqua, A., Vaidya, U., Olsen, M., Ganapa-
thysubramaniam, B., High-resolution performance analysis of a
large building with linear dispersion ductwork system, ASHRAE
2014 Winter Conference, New York, NY, January 18 — 22, 2014.

Madadi E., Passalacqua, A., An Extended Quadrature Method
of Moments with Log-Normal Kernel Density Functions, AIChE
Annual Meeting, Atlanta, GA, November 16th — 21st, 2014.

Panicker, N. S., Passalacqua, A., Fox, R. O., Analysis and
Closure Verification of Multiphase Turbulence Models for Gas —
Liquid Flows, AIChE Annual Meeting, Atlanta, GA, November
16th — 21st, 2014.

Yuan, C., Kong, B., Passalacqua, A., Tomiyama, A., Fox, R. O.,
An Extended Quadrature-Based Mass-Velocity Moment Model for
3-D Polydisperse Bubbly Flows, AIChE Annual Meeting, Atlanta,
GA, November 16th — 21st, 2014.

Hu, X., Passalacqua, A., Fox, R. O., A Quadrature-Based Un-
certainty Quantification Approach in a Multiphase Gas-Particle
Flow Simulation in a Riser, AIChE Annual Meeting, Atlanta, GA,
November 16th — 21st, 2014.

Kong, B., Passalacqua, A., Fox, R.O., Numerical simulation of
polydisperse bubbly flow using a mass-velocity quadrature-based
moment method, The 52nd European Two-Phase Flow Group
Meeting (ETPFGM2014), Dresden, Germany, May 7th-9th ,
2014.

Hu, X., Passalacqua, A., Fox, R.O., Validation of A Quadrature-
Based Uncertainty Quantification Approach Using NETL Small
Scale Challenge Problem SSCP-I, ASME Verification & Validation
Symposium, Las Vegas, Nevada, May 7th — 9th, 2014.

Garrett, Timothy; Debernardis, Saverio; Radkowski, Rafael;
Chang, Carl K.; Fiorentino, Michele; Uva, Antonio E.; Oliver,
James, “Comparison of Natural Feature Descriptors for Rigid-
Object Tracking for Real-Time Augmented Reality,” Proceedings
of the ASME 2014 International Design Engineering Technical
Conferences & Computers and Information in Engineering Con-
ference, IDETC/CIE 2014, August17-20, 2014, Buffalo, NY



Bermudez, Francely Franco; Santana Diaz, Christian; Ward,
Sheneeka; Radkowski, Rafael; Garrett, Timothy; Oliver, James,
“Comparison of Natural Feature Descriptors for Rigid-Object
Tracking for Real-Time Augmented Reality,” Proceedings of the
ASME 2014 International Design Engineering Technical Confer-
ences & Computers and Information in Engineering Conference,
IDETC/CIE 2014, August17-20, 2014, Buffalo, NY

Radkowski, Rafael; Oliver, James, “Monocular Depth Cues for
Augmented Reality Applications to Enhance Spatial Perception
Tasks,” I. Horvath and Z. Rusak (Eds.), Proceedings of Tools and
Methods of Competitive Engineering (TMCE 2014), May 19-23,
2014, Budapest, Hungary

S. Krishnamurthy, S. Sarkar, A. Tewari, “Scalable anomaly
detection and isolation in cyber-physical systems using Bayesian
Networks”, Proceedings of ASME Dynamical Systems and Control
Conference, (San Antonio, TX), October 2014

R. Khire, E Leonardi, P Quimby, S. Sarkar (in alphabetical or-
der), “A Novel Human Machine Interface for Advanced Building
Controls and Diagnostics”, 3rd International High Performance
Buildings Conference at Purdue, July 2014

V. Adetola, S. Bengea, E Borrelli, K. Kang, A. Kelman, E Leon-
ardi, P Li, T. Lovett, S. Sarkar, S. Vichik (in alphabetical order),
“Fault-Tolerant Optimal Control of a Large-Size, Commercial
Building Heating, Ventilation and Air Conditioning System”, 3rd
International High Performance Buildings Conference at Purdue,
July 2014

K. G. Lore, M. Davies, D. Stoecklein, B. Ganapathysubramanian
and S. Sarkar, “Deep Learning for flow sculpting in microfluidic
platforms”, NVIDIA GPU Technical Conference, (Silicon Valley,
CA), March 2015

Darden, M.A. and Schwartz, CJ.: “Skin tribology phenomena
associated with reading braille print: the influence of cell pat-
terns and skin behavior on coefficient of friction,” paper and
presentation, 20th International Conference on Wear of Materials
(WOM), Toronto, Ontario, Canada, April 12--16, 2015.

Darden, M. and Schwartz, CJ.: “Skin tribology phenomena as-
sociated with reading braille print: the influence of cell patterns
and media type,” 2014 International Conference on BioTribology,
Toronto, Ontario, Canada, May 11-14, 2014.

Chimata, G. and Schwartz, C.J.: “Determination of tactile dis-
crimination thresholds for randomly textured surfaces and their
relationship to frictional variation,” 2014 International Confer-
ence on BioTribology, Toronto, Ontario, Canada, May 11-14,
2014.

Washington, DeVon A., and H.N. Shapiro, “Parametric Effects on
Exergetic Efficiency During H2-O2 Combustion Including Singlet
Oxygen, “Proceedings of the ASME 2014 Power Conference,
Baltimore, Maryland, July, 2014

Shapiro, H.N., and Starns, G. K. , “Concurrent Offering of
Online and Face-to-face Courses: Synergies and Challenges,”
Proceedings of the ASEE 2014 Annual Conference, Indianapolis,
Indiana, June, 2014

Ma, X.~ and P. Shrotriya. Study on Specific Binding Interaction
Between Protein and DNA Aptamer via Dynamic Force Spectros-
copy. in ASME 2013 2nd Global Congress on NanoEngineer-
ing for Medicine and Biology. American Society of Mechanical
Engineers (2014).

Omer Ozgiir Capraz, Pranav Shrotriya, Kurt R Hebert, “ Role of
Oxide Stress in the Initiation of Pores during Anodic Oxidation of
Aluminum in Acid Solutions,” In 225th ECS Meeting (October 8
2014). 2014.

Omer Ozgur Capraz, Pranav Shrotriya, Kurt R Hebert, “Detec-
tion of Corrosion-Induced Tensile Stress in Aluminum,” In 225th
ECS Meeting (October 8 2014). 2014.

Omer Ozgtir Capraz, Shinsuke Ide, Pranav Shrotriya, Kurt R
Hebert, “Stress Evolution of Anodic Films prior to Pore Froma-
tion,” Presented at 51st Annual Technical Meeting of Society of
Engineering Science West Lafayette, Indiana, October 2014.

Omer Ozgtir Capraz, Shinsuke Ide, Pranav Shrotriya, Kurt R
Hebert, “In-Situ Stress measurement During Aluminum Corro-
sion in Alkaline Solution,” Presented at 51st Annual Technical
Meeting of Society of Engineering Science West Lafayette, Indi-
ana, October 2014.

J. J. Ryu and P. Shrotriya, “Mechanical load assisted dissolution
response of biomedical cobalt—chromium and titanium metallic
alloys: influence of in-plane stress and chemical environment”
Presented at 51st Annual Technical Meeting of Society of Engi-
neering Science West Lafayette, Indiana, October 2014.

Melaiabari and P. Shrotriya, “Ultrahard Materials through Surface
Heat Treatment”, Presented at 51st Annual Technical Meeting of
Society of Engineering Science West Lafayette, Indiana, October
2014.

LY Feng+, TR Sippel, “Thermal Ignition Dynamics of Aluminum
/ Polytetrafluorethylene Nanocomposite Particles: Influence of
Gas Environment,” AIChE Annual Meeting, Atlanta, GA, 2014.

TR Sippel, MR Huston+, LY Feng+, “Convective and Conduc-
tive Effects on Combustion of Aluminum/Polytetrafluoroethyl-
ene Nanocomposites,” Presented at the AIChE Annual Meeting,
Atlanta, GA, 2014.

Starns, Gloria and Howard Shapiro. (2014) “Concurrent Offer-
ing of Online and Face-to-Face Courses: Synergies and Challeng-
es”, 121st ASEE Annual Conference and Exposition, Indianapolis,
Indiana.

Amin-Naseri M+, Guo E+, S Gilbert, ] Jackman, G Starns, M
Hagge, and L Faidly, “Decision based learning for a sophomore
level thermodynamics course”, 122nd ASEE Annual Conference,
(2015 in press).

39



Guo E+, S Gilbert, J Jackman, G Starns, M Hagge, L Faidly, and
M Amin-Naseri+, “StaticsTutor: Free body diagram tutor for
problem framing”, Proceedings of the 12th International Confer-
ence on Intelligent Tutoring Systems (ITS), Intelligent Tutoring
Systems, 448-555, (2014).

Guo E+, ] Jackman, G Starns, M Hagge, L Faidly, S Gilbert, and
M Amin-Naseri+, “A decision-centric intelligent tutoring system
for problem framing”, Proceedings of the 2014 Industrial and
Systems Engineering Research Conference (ISERC), (2014).

Jackman J, S Gilbert, G Starns, M Hagge, and L Faidley, “Prob-
lem framing behavior in statics and thermodynamics, 120th
ASEE Annual Conference, (2013).

Jackman J, L Faidley, M Hagge, G Starns, and S Gilbert, “What
contributes to problem complexity in engineering problem solv-
ing?”, Proceedings of the 2013 Industrial and Systems Engineer-
ing Research Conference (ISERC), (2013).

Amin-Naseri M+, E Guo+, S Gilbert, J Jackman, M Hagge, G
Starns, and L Faidly, “Authoring a thermodynamics cycle tutor
using GIFT”, Proceedings of the workshops at the 16th Interna-
tional Conference on Artificial Intelligence in Education AIED 13,
(2013).

Ramezani, Mahdi, Shankar Subramaniam, and Michael G.
Olsen. “Investigation of Pseudo Turbulent Scalar Transport in
Two Phase Fluid Flow and Passive Scalar Mixing Using Simulta-
neous SPIV/PLIE” In ASME 2014 4th Joint US-European Fluids
Engineering Division Summer Meeting collocated with the ASME
2014 12th International Conference on Nanochannels, Micro-
channels, and Minichannels, pp. VO1BT22A008-VO1BT22A008.
American Society of Mechanical Engineers, 2014.

E. Murphy, S. Subramaniam, “A Kinetic Theory Based Solid-Sol-
id Drag Model, ” 67th Annual Meeting of the American Physical
Society’s Division of Fluid Dynamics, San Francisco, CA (2014)

E. Murphy, G. Lomboy, K. Wang, S. Sundararajan, S. Subrama-
niam, “Homogeneous Shear Simulations of Liquid- Solid Suspen-
sions of Microparticles,” 2014 AIChE Annual Meeting, Atlanta,
GA (2014)

S. Subramaniam, B. Sun, S. Tenneti, R. O. Fox, “Heat Transfer
in Gas-Solid Flow: Model Development Using Particle--Resolved
Direct Numerical Simulation,” 2014 AIChE Annual Meeting,
Atlanta, GA (2014)

B. Sun, S. Tenneti, R. O. Fox and S. Subramaniam, “Probability
Density Function Model for Scalar Transport And Mixing In Gas-
solid Flow,” ASME 2014 Fluids Engineering Summer Meeting,
Chicago, IL, (2014)

40

M. Mehrabadi, S. Tenneti, J. Horwitz, A. Mani, S. Subramaniam,
“Developing Improved Lagrangian Point Particle Models of Gas-
-Solid Flow from Particle--Resolved Direct Numerical Simula-
tion,” ASME 2014 Fluids Engineering Summer Meeting, Chicago,
IL, (2014)

S. Subramaniam, M. Mehrabadji, J. Horwitz, A. Mani, “Develop-
ing improved Lagrangian point particle models of gas--solid flow
from particle--resolved direct numerical

S. Sundararajan and J. Dautremont, ‘Development, assessment
and evaluation of remote thermo-fluids laboratory experiments:
Results from a pilot study,” ASEE 2014 Annual Conference and
Exposition*, Indianapolis, June 2014 and ASEE Midwest Re-
gional Conference, lowa City, Oct. 2014.

S. Sundararajan, ‘A strategy for sustainable student outcomes
assessment in a mechanical engineering program that maximizes
faculty engagement,” ASEE 2014 Annual Conference and Exposi-
tion*, Indianapolis, June 2014

Rosenberg, M. and Vance, J. M., “Investigating the Use of Large-
Scale Immersive Computing Environments in Collaborative
Design”, 2014, ASME International Design Engineering Technical
Conferences, August 17-20, Buffalo, NY.

Morgan, T. B., Jarrell, D., Vance, J. M. “Poster: Rapid Devel-
opment of Natural User Interaction using Kinect Sensors and
VRPN”, 2014, IEEE Symposium on 3D User Interfaces, 29 -
30 March, Minneapolis, Minnesota, USA, pp. 163-164, DOL:
10.1109/3DUI.2014.6798871.

Chong Li, Kelsey Burney, Kevin Bergler, Xinwei Wang, 2014,
“Nanoparticle Structure Evolution Under Picosecond Laser-In-
duced Stress Wave Compression,” ICALEO, October 12-23, San
Diego, CA.

Shen Xu, David Hurley, Marat Khafizov, Xinwei Wang, 2014,
“Time Domain Differential Raman for Thermal Conductivity
Characterization of Nuclear Fuels,” FCRD Advanced Compaign
Integration Meeting, Aug. 26-28, Idaho National Lab.

Shen Xu, Murat Kadir, Lin Huan, and Xinwei Wang, 2014,
“Thermal Conductivity and Diffusivity of Human Hair: A New
Aspect to Look at Its Structure,” Applied Hair Science Confer-
ence, September 18-19, Princeton, New Jersey.

Xinwei Wang, Zaoli Xu, Shen Xu, 2014, “Static Phonon Scat-
tering and Transport in Spider Silk,” Fiber Society Conference,
10/22-24, Philadelphia, VA.

Zaoli Xu, Xinwei Wang, 2014, “Energy Transport in Crystalline
DNA Composites,” The International Thermal Conductivity Con-
ference (ITCC) and the International Thermal Expansion Sympo-
sium (ITES), April 27 - May 1, 2014, Purdue University, IN.



Xiaoduan Tang, Shen Xu, Jingchao Zhang, and Xinwei Wang,
2014 , “Five Orders of Magnitude Reduction in Energy Coupling
across Corrugated Graphene/Substrate Interface,” The Interna-
tional Thermal Conductivity Conference (ITCC) and the Interna-
tional Thermal Expansion Symposium (ITES), April 27 - May 1,
2014, Purdue University, IN.

Richardson, T., Gilbert, S., Holub, J., Thompson, E, MacAllister,
A., Radkowski, R., Winer, E., Davies, P, and Terry, S., “Fusing
Self-Reported and Sensor Data from Mixed-Reality Training”, The
Interservice/Industry Training, Simulation & Education Confer-
ence (/ITSEC), Orlando, FL, December 1-5, 2014, Paper no.
14158

Kopecky, K., Winer, E., and de la Cruz, J., “Simulating Partici-
pant Training Data to Test Mixed-Reality Training Systems”, The
Interservice/Industry Training, Simulation & Education Confer-
ence (/ITSEC), Orlando, FL, December 1-5, 2014, Paper no.
14252

Zou, R., Zhang, M., Kalivarapu, V., Winer, E., and Bhattacha-
rya, S., “Particle Swarm Optimization for Source Localization in
Environment with Obstacles.” IEEE International Symposium on
Intelligent Control (ISIC), Antibes, Italy, October 8-10, pp. 1602-
1607, 2014

MacAllister, A., Yeh, T-P, Seal, D., Degenhardt, G., and Winer, E.,
“A Natural User Interface for Immersive Design Review”, Proceed-
ings of the ASME 2014 International Design Engineering Techni-
cal Conferences & Computers and Information in Engineering
Conference (IDETC/CIE 2014), Buffalo, NY, August 17-20, 2014,
DETC2014-34633

Tibor, E., Miller, S., Stump, G., Bloebaum, C.L., Mesmer, B.,
Simpson, T.W,, Winer, E., and Yukish, M., “Toward a Value-
Driven Design Approach for Complex Engineered Systems Using
Trade Space Exploration Tools”, Proceedings of the ASME 2014
International Design Engineering Technical Conferences & Com-
puters and Information in Engineering Conference (IDETC/CIE
2014), Buffalo, NY, August 17-20, 2014, DETC2014-34503

Bonner, D., Gilbert, S., Dorneich, M., Burke, S., Walton, J.,
Ray, C., and Winer, E., “Taxonomy of Teams, Team Tasks, and
Tutors”, Proceedings of the 2nd Annual Generalized Intelligent
Framework for Tutoring (GIFT) Users Symposium, Army Re-
search Laboratory, June 12-13, Pittsburgh, PA, 2014

Walton, J., Dorneich, M., Gilbert, S., Bonner, D., Winer, E., Ray,
C., “Modality and Timing of Feedback: Implications for GIFT”,
Proceedings of the 2nd Annual Generalized Intelligent Frame-
work for Tutoring (GIFT) Users Symposium, Army Research
Laboratory, June 12-13, Pittsburgh, PA, 2014

Richardson, T., Holub, J., and Winer, E., “Incorporating Value-
Driven Design into the Visualization of Design Spaces Using Con-
textual Self-Organizing Maps: A Case Study of Satellite Design”,
15th ATAA/ISSMO Multidisciplinary Analysis and Optimization
Conference at the AIAA Aviation Forum, Atlanta, GA, June 16-20,
2014, ATAA 2014-2728

Richardson, T., Holub, J., and Winer, E., “Improving Contextual
Self-Organizing Map Solution Times Using GPU Parallel Train-
ing”, 15th ATAA/ISSMO Multidisciplinary Analysis and Optimiza-
tion Conference at the AIAA Aviation Forum, Atlanta, GA, June
16-20, 2014, ATAA 2014-2431

Tibor, E., Miller, S., Stump, G., Bloebaum, C.L., Mesmer, B.,
Simpson, T.W,, Winer, E., and Yukish, M., “Visualization of
System Decomposition in a Value-Based Framework”, 15th AIAA/
ISSMO Multidisciplinary Analysis and Optimization Conference
at the ATAA Aviation Forum, Atlanta, GA, June 16-20, 2014,
ATAA 2014-2181

Kopecky, K. and Winer, E, “MetaTracker: integration and ab-
straction of 3D motion tracking data from multiple hardware
systems”, SPIE Defense+Security, May 5-9, 2014, Baltimore, MD,
Paper no. 9095-6

a1



Responsibilities
The Department of Mechanical Engineering at lowa State University is a community of faculty, staff, students,

and alumni—and industrial and governmental partners—working together to improve the state of lowa and
society in the broadest terms through mechanical engineering research, education, and service.

Vision

Through the excellence of its people, the Department of Mechanical Engineering will be recognized as a
leader of its discipline in a manner that exemplifies the land-grant traditions of learning, discovery, and
engagement. The department will be a desirable place to study and work, with its community comprising the
best and brightest, and with research and educational programs grounded in the mechanical engineering
sciences and set within the context of meeting important societal needs.

The mission of the Department of Mechanical Engineering has three tenets centered on the principle of
improving lives and livelihoods: to create knowledge through research in the science and technology of
mechanical engineering; to share knowledge through educational programs and the dissemination of new

discoveries; and to develop the professional potential of faculty, staff, and students.

Priorities

We will pursue the following priorities to reinforce our recognized strengths and advance our vision for 2025.

e Extend our pillars of research excellence
e Strengthen our graduate program

e Enrich our undergraduate program

e Develop our people

e Build our community

www.me.iastate.edu

lowa State University does not discriminate on the basis of race, color, age, ethnicity, religion, national origin, pregnancy, sexual orientation,
gender identity, genetic information, sex, marital status, disability, or status as a U.S. veteran. Inquiries can be directed to the Office of Equal
Opportunity and Compliance, 3280 Beardshear Hall, (515) 294-7612.




