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Letter from the chair
Hi,

As some of you may know that Dr. Koorosh Naghshineh has decided to retire after
26 years of service to the department. We celebrate Dr. Naghshineh’s outstanding
professional achievements and dedicated, caring services as a professor and
Mechanical and Aerospace Engineering Department chair.
I appreciate the support to have me to succeed Dr. Naghshineh as the chair. I have
some big shoes to fill. I am truly honored to have this opportunity to work with you
all and I am longing for your continuing support.
This year, we are in a pandemic circumstance that no one could have reasonably
imaged. There are tremendous challenges to what we do and how we do them. We
have adapted quite well, I believe. Our faculty instructors have developed newly
Dr. William Liou
designed distance education and hybrid learning pedagogies to teach our students.
We have continued to provide our students with the comprehensive education they came to our department
for. For instance, our instrumentation labs can now be delivered remotely. This has not been possible without
the innovative ideas and the collaborative efforts of the course instructor, our technical staff, the CAE center
staff, and graduate student assistants. You can find more in a feature article in this issue. We are also hit with
reduction in staff, including a lab supervisor and an office administrative staff, and we are hit by significant
budget cuts.
In spite of the adversities, we have stayed focused on our core values and objectives. We have also
gained tremendous experience. Our faculty have developed in-depth appreciation of the pros and cons of
online instructions and most students are more accustomed to technology-based online learning. These
experiences will likely inform our curriculum improvement to continue to efficiently deliver our academic
programs.
I firmly believe that, together, we will overcome the difficulties we are facing due to the pandemic. No doubt
that, as a department, we will come out of the other end stronger than ever.
Thank you and stay safe.
Bill

The MAE
Staff

Cristine Thomas
Administrative
Assistant II

Peter Thannhauser
Lab Technician Senior

MAE Front Four : our magnificentstudent employees atthe departmentoffice
My name
is Bridget
Arnesen
and I am
a junior
majoring in
Industrial
Engineering
here at
WMU. I
am from
Massachusetts, but grew up in the
Chicagoland area. Working in the
MAE office this year has been really
nice to be able to be at Parkview
throughout the semester.
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My name
is Emily
Cowles
and I am a
senior from
Saint Clair
Shores
Michigan,
majoring in
behavioral
psychology
and criminal justice with plans to
go to graduate school in the fall
for IOBM Psychology. I am also
president of the women’s club
soccer team.

My name is
Elise Olson
and I am a
junior here
at WMU
studying
Civil
Engineering.
I am a
part of the
Women’s
Club Soccer team at Western and
I enjoy staying active. I am looking
forward to my internship in California
this summer with a contracting
company I was able to connect with
during the Engineering Expo!

My name
is Julia
Stankiewicz
and I’m
from the
Chicago
suburbs!
I’m a junior
studying
SpeechLanguage
Pathology with a minor in
psychology and holistic health. I
chose SLP because being bilingual
and going to Polish school my
whole life has led me to have a
deep love and interest for speech
and language.

New John O. Hallquist Endowed Professorship

Some good news!! We have received two, $1 million endowments by Dr. John O. Hallquist. With the new
endowments, two John O. Hallquist Endowed Professorships in Mechanical and Aerospace Engineering have
been established.
Dr. John Hallquist received a Bachelor of Science in industrial engineering, magna cum laude, in 1970. He
completed his formal education at Michigan Tech where he received a Master of Science in mechanical
engineering and engineering mechanics in 1971, and a Doctor of Philosophy in mechanical engineering and
engineering mechanics in 1974. Shortly thereafter, Dr. Hallquist was employed by the Lawrence Livermore
National Laboratory to work in the nuclear weapons program. He remained in this position until 1987, when
he founded the Livermore Software Technology Corporation. Dr. Hallquist is the creator of LS-DYNA (see:
https://en.wikipedia.org/wiki/LS-DYNA) the engineering mechanics software that recently became part of
ANSYS.
You can hear about his passion to become an engineer and his career at: https://youtu.be/3kzwsjA00xg.

The Center for Advanced Vehicle Design and Simulation (CAViDS)
The Center for Advanced Vehicle Design and Simulation (CAViDS) provides
a platform for WMU-industry research collaborations to address vehicle
engineering challenges using advanced simulation techniques and experiments.
Research projects are interdisciplinary, encompassing a wide range of topics:
from efficiency improvements of vehicle systems (axles, transmissions), to
durability, sensing, noise and vibration, and electrification.
Among the 2020 project highlights include those in the areas of efficiency
improvements in high-speed vehicle systems and cutting-edge methods for
computational fluid dynamics (CFD) simulations of vehicle components. The
first effort involves the development of methods to theoretically predict and
experimentally validate the performance of components under the much higher
Dr. Claudia Fajardo
rotational speeds associated with electric powertrains. Dr. Parviz Merati and Mr.
John Bair lead this effort in collaboration with industry partners. “Our goal is to
help our member companies to meet the efficiency and durability challenges associated with e-propulsion
systems.” stated Mr. John Bair, CAViDS Executive Director. Dr. William Liou heads the effort in the CFD front.
The primary focus in 2020 year has been the application of a meshless, particle-based CFD software toward
the simulation of lubricant flow in driveline components.
The CAViDS team has developed technical papers on gear efficiency for presentation at the American Gear
Manufacturing Association (AGMA) and Society of Automotive Engineers (SAE) conferences in 2019 and 2020.
A technical paper on particle-based CFD analysis on gear sliding losses in scheduled for the 2021 SAE WCX
Conference.
Dr. Claudia Fajardo, CAViDS director stated, “Students continue to be key contributors to CAViDS research
efforts, and student recruitment and training is ongoing despite pandemic-related challenges.” On this note,
CAViDS is pleased to welcome new members: undergraduate students Zachary Ruppenthal, Rabin Thappa
Chhetri, Pouyan Fatemi Ardestani, and Amanda Vella, and post-doctoral researcher Jin Xu, who have recently
joined the research team.
For additional information about CAViDS and ongoing activities please contact Dr. Claudia Fajardo, Associate
Professor and Center Director.
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Autonomous Vehicle Education at WMU
WMU has begun offering one of the world’s only full semester courses focused
on autonomous vehicle engineering that provides hands on experience with real
vehicles and real sensors. Autonomous (also known as driverless or self-driving)
vehicles are expected to be a significant component of future automotive
engineering but their development doesn’t have to be confined to the southeast
corner of the state of Michigan.
The course is open to all engineering majors both at the undergraduate and
graduate level. The course covers Linux, ROS, Python, OpenCV, and Carla
software as well as CAN bus hacking and controls, drive-by-wire, sensors,
computer vision, sensor fusion, artificial intelligence, machine learning, deep
neural networks, full autonomous vehicle simulation, and ends with a physical
demonstration of the student designed autonomous vehicle control algorithm
on a 2019 Kia Niro on the roads around engineering campus, though this last
Dr. Zachary D. Asher
component was delayed due to COVID. It was last taught in Spring 2020 and
had 23 total students (4 undergraduate ME majors, 12 graduate ME majors, 3
graduate EE majors, 2 graduate CS
majors, and 2 graduate AE majors).
The course is one of several new
automotive engineering enterprises
at WMU led by Dr. Zachary D. Asher,
the Director of the Energy Efficient
and Autonomous Vehicles (EEAV) Lab
and Assistant Professor of Mechanical
and Aerospace Engineering. In
addition to this course, students at
WMU are gaining autonomous vehicle
engineering experience through
several funded projects including the
Michigan Mobility Challenge sponsored
by the Michigan Department of
Transportation. Students are gaining
experience working directly with
members of industry, are provided
opportunities to refine their technical
communication expertise, and coadvising opportunities for senior design
projects.
Overall, this course represents some of
the many new and exciting automotive
engineering research at WMU including
work from Dr. Richard Meyer in
optimization and controls, Dr. Claudia
Fajardo in combustion and turbulence,
and Dr. Alvis Fong in artificial
intelligence and machine learning.
Together our interdisciplinary team
seeks to meet the needs of the next
generation of automotive engineers
and we have many more exciting ideas
and projects in development for WMU.
• Pictures: results of the final autonomous vehicle simulation from the course
• Link to one of them: https://youtu.be/YDSZ0XUHSPQ
• Other links - https://wmich.edu/autonomous-vehicles
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In COVID, Instrumentation course labs turn remote for
undergraduate students
“In the middle of difficulty lies opportunity” - Albert Einstein
True to the saying, COVID-19 has presented us with an opportunity to innovate.
The Instrumentation undergraduate course, which is a core lab course for
undergraduates in Mechanical and Aerospace programs, is a course which
consistently has an average enrollment of 60 or so. This makes it very difficult
to limit the student numbers, without delaying graduation. Further, doing the
labs with videos is not the way engineering students want to learn the practical
aspects of instrumentation.

Dr. Muralidhar Ghantasala

This past summer semester, we developed the concept of remote labs, wherein
students can do the experiments through remote access to lab computers that
interface with real experimental devices. This provides students an opportunity
to learn, while being able to do the experiments individually, sitting in their
homes. The additional advantage with the current modifications to the labs is
that students are gaining experience with making remote measurements.

The main objective of this course is to introduce
the students to ‘instrumentation and measurement’
concepts, which is accomplished through using
‘LabVIEW’. In this course, students will be learning
LabVIEW and then using it in different experiments to
perform measurements. Some of the tools available
through LABVIEW include thermocouples, thermistors,
IC sensors and strain gauges. The experiments
were modified to facilitate remote labs while
simultaneously meeting all the original experimental
objectives. A typical LabVIEW setup is shown in fig.1.
The Instrumentation Laboratory has 9 regular
experiments, with one more added recently as a
demonstration only experiment. Among these 9
labs, we were able to convert 8 of them into remote
laboratory experiments. For example, In temperature
measurement experiments with different sensors, we
introduced a Peltier to which the particular sensor is
connected to measure different temperatures. The
Peltier is controlled through a SparkFun red board
that is programmed with an Arduino. This has also
been interfaced with LabVIEW, which controls the
Peltier and thereby the temperature. In a unique
heat transfer experiment (shown in fig.2), students
will be measuring the temperature of a cylinder
using multiple thermocouples (6) placed at specified
distances to determine the coefficient of performance
of the Peltier. This experiment also requires the
power input (to Peltier), which necessitates the
measurement of voltage and current inputs to the
Peltier. In all these experiments, the students can
access the computers along with respective set-ups
through remote desktop, perform the experiment and
finally prepare and submit a report.

Fig.1. LabVIEW program with the set-up

Fig.2 Heat Transfer experimental set-up

Thanks to the CAE Center and its Director, Mr. Chris Rand, who helped us make all the computers in the
instrumentation lab available through remote desktop connections. Other key contributors for making
these remote instrumentation labs possible include Mr. Peter Thannhauser, who is there with the lab since
its inception, along with two wonderful graduate students Mr. Sudharsan Sridhar and Mr. Hassan Shirzadi
Jahromi.
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Development of a computational tool for damage and fracture
analysis of brittle materials
Dr. Jinseok Kim and his Ph.D. student Semsi Coskun in the department
mechanical and aerospace engineering has been working on a development of a
Peridynamics based numerical model for damage and fracture analysis of brittle
materials. Peridynamics is a non-classical (nonlocal) continuum theory that
replaces the partial differential governing equations with the integral governing
equations. Because the integral equations are valid in discontinuous regions
such as cracks, Peridynamics based models have shown reliable applicability in
the analysis of crack propagation problems.

Dr. Jinseok Kim

Semsi Coskun

The microelectromechanical systems (MEMS)
and nanoelectromechanical systems (NEMS)
are the next generation of material systems
used in mechanical/aerospace applications.
These systems may operate under the
whole spectrum of magneto-electrothermomechanical conditions and their
behavior under such extreme environments
must be fully understood. However,
macroscopically known material behavior (i.e.
classical continuum theories) is not applicable
to these small-scale systems and it causes a
delay in commercialization of MEMS and NEMS
devices. As a nonlocal continuum model, the
Peridynamics based model can be applicable
to predict material behavior in small scale
structural systems.

Recently, Dr. Kim and Ms. Coskun have developed a computational tool that
can accurately predict crack patterns in brittle materials. The developed
tool is physically more sound and numerically more robust by introducing
inhomogeneity in microscopic responses of material
systems. The current research will be extended
to damage and fracture analyses of piezoelectric
materials which exhibit an interaction between the
mechanical strain and electrical field. These materials
are widely used as sensors or actuators in MEMS and
NEMS devices. The goal of the research is to help
engineers better understand failure mechanism in
MEMS and NEMs devises. This research is funded by
Western Michigan University
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Sabbatical in Japan as a Fulbright Scholar
I, Dr. Bade Shrestha, had the excellent opportunity
to spend my last sabbatical in Japan and take part
in a new culture and society. I also had the chance
to teach Japanese students at the host institution,
Nihon University. My sabbatical was supported by
the U. S. Fulbright Scholar program, for which I am
very grateful.

Dr. Bade Shrestha

It was an invaluable experience in terms of
teaching, research, and sightseeing with new
people, a new setting, and a new culture. In
comparison to WMU, I found a more cohesive
and cordial relationships between professors and
students. With professors even
sharing the same office room with
their students, particularly graduate
students, which I found to further
motivative students and create a
more intimate relationship with
professors.

Drs. Marin, Tanabe, and Bade Shrestha

Fulbright Grantees with U.S. Ambassador to
Japan

As expected, the classroom
technologies are at the top level and
well maintained, the research facilities
are also well funded and top notch. I
had the chance to visit the University
of Tokyo Scramjet Lab, which I plan to
develop in my own Mechanical and
Aerospace Engineering Department
here at WMU.
My wife, Ramita, and I were particularly
impressed by Japanese hospitality
during social gatherings and
celebrations. Being an ancient culture,
Japan celebrates many festivals and
ceremonies of every kind and just as
many holidays for students. We are
Dr. Saito
incredibly appreciative to my host
professor Dr. Tanabe and his colleague
Dr. Saito and others who did everything
humanly possible to make our stay in
Japan as memorable as imaginable
and we must say that they completely
succeeded!
I also want to acknowledge WMU and
my MAE department for providing me
the sabbatical and Fulbright Program
for this opportunity of a lifetime. We
enjoyed every bit of it.
Thank you.

Social gathering with students

6

MAE Faculty
Most faculty members hold terminal degrees in mechanical engineering, aerospace engineering or closely related fields.
Their areas of research include but are not limited to mechanical system, structural dynamics, system design and controls,
advanced materials, experimental stress analysis, vehicle dynamics, electric propulsion, experimental and computational
fluid dynamics, thermal and power systems, fuel cells, noise and vibrations, finite element analysis, and micro and nanotechnology.

William W. Liou (Chair)

Ph.D., Aerospace Engineering, Pennsylvania State University
Areas of expertise: ontinuum and discrete fluid flow computation,
multi-physics engineering simulation, biomechanical flow and
device simulation, transition and turbulence, aerodynamics, and
propulsion
Email: william.liou@wmich.edu

ME Graduate Programs Director
Muralidhar K. Ghantasala

Ph.D., Instrumentation Engineering, Indian Institute of Science,
Bangalore, India.
Areas of expertise: micro/nano sensors and actuators, micro/nano
fabrication technologies, and high efficiency hybrid micro actuators

AE Graduate Program Director
Peter Gustafson

Ph.D., Aerospace Engineering, University of Michigan.
Areas of expertise: composite materials, finite element modeling,
and orthopaedic biomechanics

Other Faculty
Judah Ari-Gur

D.Sc., Aeronautical Engineering, Technion (Israel)
Areas of expertise: structural dynamics, blast response of shells,
structural stability, composite material structures, and finiteelement modeling

Pnina Ari-Gur

D.Sc., Materials Engineering, Technion (Israel)
Areas of expertise: nano-structured materials development and
characterization, smart materials, bio-materials, virtual reality
laboratory, x-ray and neutron scattering and electron microscopy

Zach Asher

Ph.D., Mechanical Engineering, Colorado State University
Areas of expertise: mathematical modeling for control and
optimization of mechanical systems

Christopher Cho, P.E.

Ph.D., Mechanical Engineering, State University of New York at
Stony Brook
Areas of expertise: heat transfer, two-phase flow, and thermal-fluid
measurement

Claudia Fajardo

Ph.D., Mechanical Engineering, University of Michigan
Areas of expertise: experimental fluid mechanics and combustion,
optical diagnostics, and internal combustion engines

Jennifer Hudson

Ph.D., Aerospace Engineering, University of Michigan
Areas of expertise: space flight dynamics and control, orbital
mechanics, and optimal control theory

Mechanical and Aerospace Engineering

Western Michigan University
1903 W Michigan Ave • Kalamazoo MI 49008-5343 USA

Daniel Kujawski

D.Sc., Mechanics of Solids, Warsaw University of Technology;
Ph.D., Mechanics of Solids, Polish Academy of Sciences
Areas of expertise: fatigue and fracture, life prediction, and
mechanical testing

Jinseok Kim

Ph.D., Mechanical Engineering, Texas A&M University;
Areas of expertise: solid mechanics, computational mechanics,
finite element method, plate and shell theories, non-local theories,
functionally graded materials, and piezoelectric materials

Ho Sung Lee

Ph.D., Mechanical Engineering, University of Michigan
Areas of expertise: heat transfer, thermal design, boiling in
microgravity, and engine cooling systems

Kristina Lemmer

Ph.D., Aerospace Engineering, University of Michigan
Areas of expertise: plasma diagnostic development, optical erosion
spectroscopy, experimental plasma discharges and hypersonic
plasma interactions

Tianshu Liu

Ph.D., Aeronautics and Astronautics, Purdue University
Areas of expertise: experimental aerodynamics, applied
aerodynamics, fluid mechanics, and heat transfer

Parviz Merati, P.E.

Ph.D., Theoretical and Applied Mechanics, University of Illinois at
Urbana-Champaign
Areas of expertise: experimental and computational fluid
mechanics and heat transfer, compressible fluid flow, and tribology

Richard Meyer, P.E.

Ph.D., Mechanical Engineering, Purdue University
Areas of expertise: hybrid power systems, control, modeling and
simulation, and numerical methods

Javier Montefort

Ph.D., Mechanical Engineering, Western Michigan University
Areas of expertise: experimental fluid mechanics and heat transfer

Kapseong Ro

Ph.D., Aerospace Engineering, University of Maryland at College
Park
Areas of expertise: aircraft flight dynamics and control, flight
simulation, and unmanned aerial vehicle

Bade Shrestha, P.Eng.

Ph.D., Mechanical Engineering, University of Calgary
Areas of expertise: alternative fuel combustion, advance internal
combustion engines, fuel cells, and renewable and sustainable
energy development

wmich.edu/mechanical-aerospace

