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Dear Students, Faculty, Alumni, and Friends,

It is with much pride that I send you this latest newsletter 

highlighting our accomplishments. The Department of Me-

chanical and Nuclear Engineering is still the largest depart-

ment in the College of Engineering, offering undergraduate 

and graduate degrees in Mechanical Engineering and Nuclear 

Engineering.

This year, we have more than 650 juniors and seniors enrolled 

in Mechanical Engineering and more than 100 in Nuclear Engineering. Last 

year, we awarded more than 300 bachelor of science degrees. Among all me-

chanical and nuclear engineering programs in the United States, our depart-

ment awarded the fourth largest number of mechanical engineering degrees 

and tied for first in the number of nuclear engineering degrees awarded.

Graduate enrollment increased to 250 in 2007–08, up from 225 in 2006–07. 

With an incoming class of more than 60 students, we now have more than 

200 Mechanical Engineering graduate students and close to 50 Nuclear 

Engineering graduate students. Last year we awarded 23 doctor of philosophy 

degrees and 51 master of science degrees. 

Our faculty continue to achieve national and international success and 

recognition. We have highlighted many of their awards in this newsletter. This 

spring, thanks to a kind endowment from one of our alumni, we were able to 

recognize Dr. Jack Brenizer’s efforts with the J. “Lee” Everett Professorship of 

Engineering. Dr. Brenizer also serves as our Nuclear Engineering program chair. 

We are pleased to announce that our faculty family grew this year to include 

Drs. Cari Bryant-Arnold and Seungjin Kim. Dr. Bryant-Arnold holds a primary 

appointment in the School of Engineering Design, Technology, and Profes-

sional Programs (SEDTAPP). Her expertise is in design theory and methodology 

related to the innovation and automation of conceptual designs. Dr. Kim’s 

interest is in the dynamic modeling of two-phase flows for nuclear reactor 

cooling. 

We currently have more than 850 alumni in our Penn State Mechanical 

Engineering Society and more than 200 in our Penn State Nuclear Engineering 

Society, representing seven countries and forty-seven states. We are pleased 

with our continued alumni support.

Please stay in contact by visiting us on campus and at our Web site  

(www.mne.psu.edu). If you have any comments you would like to share,  

please e-mail me at kthole@psu.edu. If you have not already, please send your 

e-mail address to Dianne Crust (dcrust@psu.edu) so we can provide you with 

electronic updates in the future. 

Respectfully yours,

Karen A. Thole, Professor and Department Head
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Robert Osborne Receives Alumni  
Achievement Award 

The Penn State Alumni Association has selected Robert Osborne ’97 M E 

to receive the Alumni Achievement Award, which recognizes alumni age 

35 and younger for their extraordinary professional accomplishments.

Osborne is crew chief for NASCAR’s No. 99 Office Depot team and driver 

Carl Edwards. As crew chief, he is responsible for overseeing the pit crew 

and helping the driver with strategy and information during races. 

Six months after graduating with a Mechanical Engineering degree, Os-

borne began his NASCAR career as a tire specialist for the No. 96 Winston 

Cup team. Two years later, he was named research and development data 

acquisition engineer for Roush Racing Inc. by team owner Jack Roush. In 

2000, Osborne became the team engineer for the No. 6 team, traveling 

to all races as the crew chief’s right-hand man. During that time, he also 

oversaw a number of wind tunnel research and development projects. In 

2003, he was promoted to director of engineering. 

Osborne’s first opportunity as crew chief came in 2004 with veteran 

driver Jeff Burton. Later the same year, he connected with rookie driver 

Carl Edwards, who had just taken over driving duties for the No. 99 Office 

Depot car. Edwards finished that first year in tenth place in the Nextel 

Cup Series.

Since then, Osborne and Edwards have had four NASCAR wins, seventeen 

top-five finishes, and twenty-seven top-ten finishes while finishing third 

in the overall point standing in 2005. In 2006, they took three of four 

Nextel Cup and Busch Series events at the Atlanta Motor Speedway. In 

2007, the team garnered three Nextel Cup wins with eleven top-five 

finishes, and won the Busch Series Championship. Osborne and Edwards 

are making another run at the Nextel Cup championship this year.

Outstanding Engineering Alumni

Penn State honors about a dozen individuals every 

year with the Outstanding Engineering Alumni Award. 

The highest honor conferred by the College of Engi-

neering, it recognizes graduates who have reached 

exceptional levels of professional achievement. During 

its thirty-nine-year history, only 250 men and women 

out of more than 75,000 engineering alumni world-

wide have received the award.

Over the past two years, four graduates from the 

Department of Mechanical and Nuclear Engineering 

have been honored with the Outstanding Engineering 

Alumni Award. This year’s honorees include Richard 
Gill ’79 M.S. N E, Forest, Virginia, vice president for 

quality, Framatome Technologies (now Areva); and 

Tedric Harris ’53 B.S., ’54 M.S. M E, State College, 

Pennsylvania, retired professor of mechanical engi-

neering at Penn State. 

Gift creates Everett Professorship in Department of Mechanical 
and Nuclear Engineering

James “Lee” Everett III ’48 B.S., ’49 M.S., a Mechanical Engineering alumnus and former 

director of the Lockheed Martin Corporation, has designated $500,000 from the Lockheed 

Martin Directors Charitable Award Fund to endow a new professorship in the Department of 

Mechanical and Nuclear Engineering.

Named the J. “Lee” Everett Professorship in Engineering, the endowment will be used to sup-

port a department faculty member’s efforts in teaching, research, and service.

“Penn State is in my heart,” explained Everett. “I graduated from there, taught there, and 

have witnessed the development and growth of its Nuclear Engineering program and the 

Breazeale Reactor. I maintain communication with many of the remarkable faculty in the 

department. I am pleased that nuclear engineering is on the upswing, and privileged to 

direct this endowment to a program about which I am passionate.”

Everett has made numerous contributions to the field of nuclear engineering. After Penn 

State, he went on to teach at Drexel University in Philadelphia, where he set up its first fluid 

flow course. He then began as a junior engineer at Philadelphia Electric Co., working his way 

up to chairman and CEO prior to retirement.

Early in his career, Everett was among the first engineers to get involved in nuclear energy, 

and helped develop the Enrico Ferme I, a sodium-cooled fast breeder reactor on Lake Erie. He 

also guided Philadelphia Electric’s involvement in nuclear power and was an integral part of 

the research, development, planning, maintenance, and operation of numerous other plants, 

including a high-temperature, helium-cooled plant (Peach Bottom I) and boiling-water reac-

tors (Peach Bottoms II and III). Everett said these programs “put Philadelphia Electric on the 

nuclear map.”

While serving as chief executive officer in the mid-1980s, Everett was instrumental in win-

ning a $300,000 grant from Philadelphia Electric to benefit the control and safety system 

upgrade project at Penn State’s Breazeale Reactor.

The endowment is a result of his membership on the Lockheed Martin board of directors.  

He designated that the $1 million grant be divided between Penn State and the Humane 

 Society of Vero Beach, Florida, where his wife of almost sixty years, the former Marjorie 

Scherf ’47 H&HD, has been an active volunteer and supporter for two decades.

Alumni News Alumni News
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Penn State Alumnus/Employee Lights Up the Sky—and the Office

It’s sometimes hard to see his big smile behind the two 24-inch wide-screen high-resolution computer monitors that dominate his 

desk, but Matthew Lindenberg always has a friendly face for anyone who needs help. As systems administrator for the Depart-

ment of Mechanical and Nuclear Engineering for the past ten years, Lindenberg has fixed many a computer problem. But his 

relationship with Penn State did not begin with his employment—Lindenberg is a College of Engineering alumnus.

After graduating in 1995 with a bachelor’s degree in Mechanical Engineering, Lindenberg began graduate work at Penn State (also 

in Mechanical Engineering). As part of his advanced studies, he accepted a graduate assistantship to develop and maintain the 

department’s Web site. His responsibilities quickly progressed to include helping faculty and staff with computer problems and 

maintaining the student computer labs. A year and a half into his graduate studies, Lindenberg had to make a choice: master’s 

degree or IT support. He knew he could not continue to do both, and he chose IT. 

“It was a mixture of the position and the atmosphere,” said Lindenberg of what kept him in the job and in State College. He liked 

the opportunity to work with the department and the people. “It’s a fantastic family.” But working in the department where he 

earned his degree wasn’t the most natural job setting at first. “It still seems weird to me. Merely out of habit, I still call everyone ‘Dr. 

So-and-So,’ like I did in class,” said Lindenberg. “Eventually, it settled into more of a job atmosphere.”

His mechanical engineering background has allowed Lindenberg to lend his talents to current mechanical engineers—by playing 

with toys. In ME 102S (Smart Lego Robots and Design), a freshman seminar based on robotics, students spend the semester making 

robots out of Legos. (The Lego robots have also been a part of a senior design course.) Lindenberg began working on the Lego RCX 

Robotics system in 2003 and still speaks to the seminar class about it.

Beyond Lego robots, working in the department has its advantages for Lindenberg. “It allows me to keep in touch with my degree. 

When a student has a problem with the computer program while working on their homework, I understand what they are working 

on,” Lindenberg said. “I can really help to find the best solution.”

It’s not just on the job that Lindenberg solves problems. As a member of the board of directors for Central PA July 4th, Inc., Linden-

berg spends many hours planning and collaborating on what the Travel Channel has called “one of the best fireworks displays in 

the world.” Fourth Fest, as it’s commonly known, is run purely by volunteers, something unique for an event of its size (comparable 

in size and complexity to those of New York City and Boston, according to Lindenberg).

As one of those volunteers since the late 1990s, Lindenberg has risen to assistant chair of the pyrotechnics committee, which puts 

together a musical score for the show. He creates fireworks effects that match the score. (Didn’t you know? State College is home 

to fireworks perfectly timed to music!)

Though the final product is enjoyed in just forty-five minutes, the amount of work that goes into the show is quite impressive. 

Lindenberg believes that not many who view the show realize that more than 350 volunteers help to produce it, and that planning 

for the following year begins almost immediately after the fireworks end.

“We spend from Labor Day until Christmas doing this, logging 500 to 750 man-hours,” he said of choosing the musical score and 

creating effects to match it. For Lindenberg, the best part comes three weeks before the big day.

“The three weeks before, when we set up the infrastructure, is like a big family reunion, getting together with everyone who comes 

back,” said Lindenberg.

When Lindenberg isn’t creating masterful fireworks shows or solving the department’s computer problems, he spends time with his 

family, including his wife, Renee (who works in Penn State’s Department of Engineering Science and Mechanics); 4-year-old son, 

Ryan; and lab/husky mix, Nikki. He is an active volunteer in his church and enjoys doing remodeling work on his home and those of 

friends. 

As a passionate community member, a dedicated staff member, and a helpful problem solver in any situation, Lindenberg is an 

asset to the MNE department and the Penn State community. And it appears he’s here to stay. “State College is definitely my home. 

And I’ll probably stay in IT,” said Lindenberg. “And maybe someday in the far, far future, I may think about retiring.”

Alumni NewsAlumni News

Matthew Lindenberg
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Alumni Group Establishes Penn State Mechanical 
Engineering Society

In fall 2007, Dr. Karen Thole, department head, invited the department’s 

more than 10,000 Mechanical Engineering alumni to join the Penn State 

Mechanical Engineering Society (PSMES). PSMES was established to assist 

in improvement of the Mechanical Engineering program and the profes-

sional development of its alumni by promoting fellowship and commu-

nication among alumni, students, and faculty. The society has no dues or 

fees and is open to all Penn State Mechanical Engineering alumni. 

Response to Dr. Thole’s invitation was exceptional, with over 850 alumni 

from forty-seven states and eight countries signing up to be members. 

Numerous individuals volunteered to serve on the board of directors, and 

hundreds more indicated a willingness to be actively involved in organiz-

ing and attending activities. 

The first event organized by the department and PSMES was held on 

November 13, 2007, at the Sheraton Seattle Hotel in Seattle, Washington. 

The event, a reception held during the 2007 ASME International Me-

chanical Engineering Congress and Exposition, provided faculty, alumni, 

and friends an opportunity to network personally and professionally 

while having fun. Additional activities and events are being planned for 

2008 and will be announced as plans are finalized. 

Gerald Robertson ‘77 Ph.D. M E serves as representative of the PSMES 

Organizing Committee.

For more information about becoming a PSMES member, joining the 

board of directors, or participating in upcoming events, please visit the 

Web site: www.mne.psu.edu/Alumni&Friends/PSMES/Welcome.html

If you want to become actively involved in planning PSMES activities or 

have any questions, please contact Ms. Dianne Crust at 814-865-2510 or 

dcrust@psu.edu. 

Penn State Nuclear Engineering Society Focuses on Member Service and Recognition

We Are … Penn State Nuclear Engineering! Since its inception in 2001, the Penn State Nuclear Engineering Society (PSNES) has 

grown to more than 200 active members, out of a total of about 1,400 Nuclear Engineering and 40 Mechanical Engineering/ 

Nuclear Engineering alumni.

PSNES is an affiliate program group of Penn State alumni and friends who share an interest in the Nuclear Engineering program 

and the Radiation Science and Engineering Center (RSEC). Its mission is to foster lifelong relationships with and support for the 

program and RSEC. The society has no dues or fees and is open to all Penn State alumni and friends of the program and RSEC. 

Under the leadership of the PSNES board of directors and committee chairs (membership and operations), members support the 

program in a broad range of areas. Speaking at seminars and ANS student chapter meetings gives members an opportunity to 

return to Happy Valley and share career experiences and professional opportunities. It also enables them to stay current on what’s 

happening with the program, department, University, and professional activities, as well as visit the RSEC (not to mention the 

Creamery!). 

Our members gathered to celebrate achievements such as the RSEC’s fiftieth anniversary in 2005 and look forward to the yearlong 

celebration of the Nuclear Engineering program’s fiftieth anniversary in 2009. Friends and alumni marked their calendars far in ad-

vance to ensure they don’t miss the annual Nuclear Engineering/PSNES reception during the ANS Winter Meeting and the tailgate 

at the spring Blue-White game. 

In 2007, the society sharpened its focus on recognition. Just prior to the loss of Dr. Warren Witzig (former Nuclear Engineering de-

partment head, RSEC director, friend, colleague, and mentor), PSNES members teamed up to recognize his leadership and contribu-

tions to the nuclear profession, spanning more than half a century. Terry Flinchbaugh, former RSEC associate director of operations, 

was recognized for nearly forty years of service.

The society is excited to announce the establishment of two annual undergraduate student awards—one for academic excellence 

and the other for service or leadership. The first winners will be announced at the 2008 MNE recognition event. These awards are 

made possible by generous contributions from several of our members.

As we approach the fiftieth anniversary of the Nuclear Engineering program and the dawn of the global nuclear renaissance, please 

join us and enjoy a global social and business environment. For more information about becoming a PSNES member, joining the 

board of directors, or participating in upcoming events, visit our Web site (www.mne.psu.edu/Alumni&Friends/PSNES.htm) or 

e-mail us at alumni@mne.psu.edu.

Patricia Loftus ‘75 B.S. N E serves as president of the PSNES alumni group.

Ryan Nominated as 2008 SAE 
International President

Thomas W. Ryan III ’73 M.S., ’77 Ph.D. M E has been 

named by SAE International’s Annual Nominating 

Committee as its candidate for 2008 SAE president.

A resident of San Antonio, Texas, Ryan is institute en-

gineer at the Engine, Emissions and Vehicle Research 

Division for Southwest Research Institute (SwRI). He 

manages an industry consortium and consulting ser-

vice for global engine and component manufacturers. 

He has managed projects for engine-original equip-

ment manufacturers, fuels and lubricants companies, 

and U.S. government agencies.

Ryan holds a bachelor’s degree in marine engineering 

from the U.S. Merchant Marine Academy in addition 

to his Penn State degrees.

Ryan’s history of service with SAE International is 

extensive. He began as a student member, presenting 

his first paper at the SAE 1974 World Congress. Later, 

he assisted in revitalizing the South Texas Section, 

serving as local chair of the Fall Fuels and Lubricants 

meetings in 1996 and 2001, and as section chair in 

2001 and 2002. In the Fuels and Lubricant Activity, he 

served as vice chair for combustion and activity chair 

from 1998 to 2000.

Currently serving on the SAE board of directors, Ryan 

was formerly part of the committees for membership 

benefits, strategic planning, the Horning Award, Fel-

lows, and the Springer Award.

Ryan’s term began in January 2008. 

Alumni NewsAlumni News
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Enhancing Reactor Safety Via Dynamic 
Modeling of Bubble Transport

Faculty Research Faculty Research

Bubbles may not be something that cross your mind when 

you think about reactor safety. In fact, most people are not 

aware that the bubble transport is one of the key phenomena to 

consider in designing, operating, and assessing nuclear reactors.

Since bubbles can be various sizes and shapes under different flow condi-

tions (see Fig. 1), the interfacial structure of gas bubbles in a liquid flow 

is directly related to the hydrodynamic characteristics of the coolant flow 

and its ability to cool. Thus, bubbles play an important role in reactor 

safety analysis during postulated accident scenarios. As a result, much re-

search on two-phase flow phenomena has been led by nuclear engineers 

as well as researchers in other engineering fields. 

The traditional approach in treating two-phase flow phenomena has 

been to develop experimental correlations specific for certain two-phase 

flow regimes. These regime-dependent correlations are implemented into 

numerical codes, where the boundaries between regimes are specified 

through static regime transition criteria. Such an approach, however, 

does not represent the true dynamics of two-phase flow, where the 

interfacial structures continuously evolve via various bubble interaction 

mechanisms. This limits the accuracy of code predictions and imposes 

wider safety margins in reactor operation.

In view of enhancing the accuracy of code predictions and, in turn, 

reactor capability, Dr. Seungjin Kim, assistant professor of mechanical 

and nuclear engineering, has been studying a new dynamic approach 

employing transport theory. The interfacial area transport equation 

dynamically predicts the evolution of interfacial structures in two-phase 

flow by mechanistically modeling various bubble interaction phenomena. 

This eliminates artificial bifurcations and numerical oscillations in the 

code calculations stemming from the use of conventional flow-regime-

dependent correlations and regime transition criteria.

10 11

Figure 1. Different types of bubbles and interfacial structures in various two-phase 
flow regimes. Images are captured from air–water two-phase flow in rectangular 
flow channel.

Bubbly flow Cap-bubbly flow

Turbulent cap-bubbly flow Churn-turbulent flow

Figure 3. Bubble transport under different inlet void conditions for sepa-
rate-effect studies. Each inlet configuration highlights different multidi-
mensional effects in two-phase flow transport, such as turbulent diffusion, 
wall effects, lift, and drag.

Figure 2. Isometric diagram of the 
air-water two-phase flow test loop 
being built in the Advanced Multi-
phase Flow Laboratory (AMFL). The 
vertical and horizontal test sections 
are approximately 4 and 8 meters 
long, respectively. The test loop is 
designed to be capable of all conceiv-
able vertical-horizontal flow configu-
rations through a simple control of 
valves. For example, the flow moves 
in the direction of the green arrow 
when the green valves are open and 
the red valves are closed, or vice 
versa. The data acquired in this facil-
ity will be used to study geometric 
effects in two-phase flow transport.

This new approach is consistent with recent efforts led by the U.S. 

Nuclear Regulatory Commission (NRC) and the Idaho National Laboratory 

(INL) to improve the existing codes. Furthermore, since two-phase flow is 

often encountered in engineering systems, this method has the potential 

to make a significant impact in many other engineering fields as well. 

These applications may include conventional heat transfer systems, 

combustion engineering applications, space or microgravity applications, 

fuel cell applications, and the development of multiphase computational 

fluid dynamics codes.

At the newly established Advanced Multiphase Flow Laboratory (AMFL), 

Dr. Kim and his research group are engaging in research projects related 

to interfacial area transport, supported by the U.S. Department of Energy 

(DOE) and the NRC. The research focuses on the geometric effects in the 

development of interfacial structures (Fig. 2) and the multidimensional 

phenomena in two-phase flow transport (Fig. 3). Upon completion of 

these studies, a more robust model applicable to practical two-phase 

flow systems can be established.

(a) Center-peaked (b) Skewed (c) Wall-peaked

Seungjin Kim
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Making Incisionless Surgery a Reality

A speedy recovery with little pain is the 

hope of most surgery patients. With incision-

less surgery, a new type of minimally invasive 

surgery,  those hopes can become a reality.

A team of Penn State engineers and doctors received 

a grant from the National Institutes of Health* to 

develop ultrasmall surgical instruments. The two-

year grant for “Nanoparticulate Enabled Surgical 

Instruments” is headed by Mary Frecker, professor of 

mechanical engineering. The grant allows Frecker’s 

team to develop advanced manufacturing tech-

A forceps instrument designed using optimization procedures developed in Dr. Frecker’s lab and manufactured using fabrication 
procedures developed by Dr. Adair. The optimization procedure takes manufacturing limitations into account early in the design 
process.

niques involving nanoparticulate materials for these 

ultrasmall surgical instruments.

Working with Frecker on the grant are Dr. James 

Adair, professor of materials science and engineer-

ing; Dr. Christopher Muhlstein, assistant professor of 

materials science and engineering; Dr. Alan Snyder, 

professor of surgery and bioengineering, College of 

Medicine; Dr. Eric Mockensturm, associate professor 

of mechanical engineering; Dr. Randy Haluck, surgeon 

at Penn State Milton S. Hershey Medical Center; 

and Dr. Abraham Mathew, gastroenterologist at the 

 Medical Center. 

Mary Frecker

The project is the latest in an ongoing research col-

laboration between Frecker and the Medical Center. 

“We started out looking at how compliant mecha-

nisms might benefit minimally invasive surgery,” 

Frecker said. “The trend in surgery is toward smaller 

incisions.” 

Compliant mechanisms are attractive for the tiny 

complex mechanisms needed for minimally invasive 

surgery. They can be fabricated with little or no as-

sembly required. The earlier work, done in collabora-

tion with Drs. Snyder and Haluck, was sponsored by 

the Whitaker Foundation. 

Recently, the research focus has shifted to “incision-

less” surgery performed through flexible endoscopes. 

There is a need for small, flexible instrumentation 

that can be used in Natural Orifice Transluminal 

Endoscopic Surgery (NOTES). In a NOTES procedure, 

an endoscope is inserted into the esophagus and 

stomach, and the abdomen is accessed through an 

incision in the gastric wall.

In collaboration with Dr. Mathew, Frecker and her 

graduate student have developed a suturing instru-

ment for NOTES. Frecker and Mathew worked closely 

together to quantify instrument requirements, and 

Frecker developed optimization methodologies for 

the instrument design.

“In the case of the suturing instrument, we deter-

mined the force needed to puncture the gastric wall, 

then designed the instrument for the maximum 

opening at the tip while providing this force,”  

Frecker said. Dr. Mathew evaluated the instrument  

by placing sutures in a pig stomach. His feedback on 

the instrument performance is being used to improve  

the design.

Frecker’s collaboration with Penn State Hershey 

Medical Center extends beyond her research into her 

undergraduate teaching. “Many mechanical engineer-

ing students are quite interested in medical applica-

tions of engineering,” she said.

Based on this idea, she developed a special emphasis 

section of the undergraduate capstone design course, 

sponsored by medical device companies and Medical 

Center physicians. In addition to traditional mechani-

cal engineering design concepts, the course covers 

topics important to medical device design, such as 

material selection and FDA regulation. One student 

team designed an improved wheelchair lift device, 

which the industry sponsor has already implemented 

into their commercial products.

*The NIH project is supported by grant no. 
R21EB006488 from the National Institute of Biomedi-
cal Imaging and Bioengineering. The content of this 
article is solely the responsibility of the authors and 
does not necessarily represent the official views of the 
National Institute of Biomedical Imaging and Bioengi-
neering or the NIH. 



Faculty ResearchFaculty Research

14 15

For more than six years, a team of Penn 

State researchers has unraveled the mys-

tery of liquid flow in fuel cells. Polymer 

electrolyte fuel cells (PEFCs) are being developed 

for a wide variety of applications, including 

automotive, stationary, and portable power. In 

a PEFC, hydrogen and oxygen (typically from 

air) react electrochemically to produce current, 

waste heat, and water. Although often touted 

as an environmentally benign byproduct of the 

Members of the fuel cell team, from left to right: Matthew Mench, Jack Brenizer, Kevin Heller, Emin 
Kumbur, Kendra Sharp, and Soowhan Kim.

Above left: Ph.D. students Liang Shi (left) and 
Kevin Heller (right) discuss neutron imaging 
of a fuel cell with Professor Jack Brenizer.

Above: Ph.D. student Kyu Taek Cho prepares 
a fuel cell system for neutron imaging 
experiments.

A Balancing Act

PEFC reaction, the water produced is the bane 

of the PEFC design engineer. The water balance 

in a PEFC is controlled by complex and coupled 

behavior related to heat transfer, thermodynam-

ics, phase change, capillary flow through porous 

media, fluid mechanics, morphology, and mate-

rial physicochemical properties. Further com-

plicating an accurate description of the water 

balance is the fact that the physical phenom-

ena are occurring on a microscale level in the 

through-plane direction. 

The water management issue, in particular, has 

plagued fuel cell engineers for years. In order to 

achieve prolonged lifetime and high performance, the 

PEFC electrolyte structure in the middle of the fuel 

cell must be fully moist. The electrolyte has a thick-

ness on the scale of a human hair and a surface area 

of about 5 to 500 cm2, depending on the particular 

fuel cell application. To achieve proper moisture con-

tent in the electrolyte, the incoming air and hydrogen 

flow to the fuel cell is often humidified, even though 

the fuel cell itself is a net generator of water. 

“It seems odd that you would need to provide humid-

ity to a device that ends up producing water, but 

in most cases this is true,” said Matthew M. Mench, 

associate professor of mechanical and nuclear engi-

neering and director of the Fuel Cell Dynamics and 

Diagnostics Laboratory (FCDDL). Providing enough 

moisture is not a major challenge in and of itself. 

The problems arise when the water generated from 

the reaction condenses in the fuel cell, covering cata-

lyst locations and “flooding” the electrode. Flooding is 

best avoided since it results in poor performance and 

reduced longevity, and can impart damage to the fuel 

cell when frozen (automotive fuel cells must survive 

temperatures as low as -40ºC). Fuel cell engineers 

must design a system that keeps a 25-micron-thick, 

5-to-500-cm2-area electrolyte completely moist, 

while keeping the neighboring 15-micron-thick 

electrode and porous media layer free from liq-

uid accumulation. Considering that the fuel cell is 

generating constantly varying amounts of waste heat 

and water, maintaining this delicate balance is not a 

simple matter. 

The team of Mench, Kendra V. Sharp (assistant profes-

sor of mechanical engineering), and Jack S. Brenizer 

(J. “Lee” Everett Professor of Mechanical and Nuclear 

Engineering) has approached the water management 

problem from various angles. In his role as FCDDL 

director, much of Mench’s research focus has been to 

develop new methods for analyzing and handling the 

water management issue. 

“I am always looking for new ways of understanding 

the fundamentals of fluid flow in fuel cells,” Mench 

said. “At Penn State, I am surrounded by experts in 

fields that complement my research area, so teaming 

up enables us to conduct high-impact research.” 

One of these experts is Jack Brenizer, an established 

world leader in neutron imaging. In 2001, Mench and 

Brenizer started to discuss the possibility of using 

neutron imaging to look at water in fuel cells.

“It turned out that the neutron imaging was perfectly 

suited for the fuel cell application,” Mench said. “Jack 

explained that the technique is perfect for imaging 

and actually quantifying liquid water distribution in a 

fuel cell, with no modification needed.” 

Mench and Brenizer teamed up, developed a fuel 

cell imaging test facility at the Penn State Breazeale 

Nuclear Reactor, and began publishing in the area. 

Research funding soon came from several industrial 

sources and the U.S. Department of Energy. 

“When we started, there was one other publication by 

the National Institute of Standards and Technology 

(NIST) in which this technology had been applied to 

study PEFCs,” said Mench. “Now, there are neutron-

imaging-related presentations at nearly every fuel 

cell conference, and papers published monthly in 

this area. Neutron imaging is incredibly versatile, and 

there is no other tool like it available. We now image 
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full-size stack cells under all operating conditions 

and have developed testing protocol, intellectual 

property, and advanced fuel cell technology based on 

the results.”

Much work remains to be done, but already the 

results have demonstrated a gap between the water 

levels predicted by advanced multiphase models and 

what we see in practice. 

“The good news for us is there is still a lot to do to 

close the gap between what is predicted and what we 

actually measure,” said Brenizer. 

Another critical area of the water balance is the 

capillary flow, driven by surface tension forces in the 

flow channels and porous media in the fuel cell. Due 

to the minute length scales at which liquid transport 

occurs in the fuel cells, capillary forces dominate flow 

in the porous media, but little was known about how 

to model this flow. 

“The traditional approach in PEFC modeling was to 

adopt a correlation for capillary pressure based on 

old data from the soil science field,” said Sharp, a 

microfluidics expert. “This correlation was a natural 

place to start, but really lacked the rigor needed for 

an accurate description of the flow in fuel cell porous 

media. For one thing, the porous media in a fuel cell 

looks nothing like soil or rock; the primary diffusion 

medium is typically a thin layer of carbon paper or 

cloth with quite a bit of open space and differences in 

surface conditions due to the typically applied Teflon 

coating.”

Results from the neutron imaging had already sug-

gested that the old model consistently misrepresented 

the actual liquid levels observed. With funding from 

the National Science Foundation, Sharp and Mench 

teamed up to develop a modern mathematical rela-

tionship/model based on direct measurements from 

fuel cell materials. 

“We definitively established that using the old tools 

resulted in predicted values of saturation that had 

significant deviations from what was measured,” said 

Sharp. “Furthermore, the old model did not have the 

capability to include certain important effects, such 

as compression and elevated temperature, that occur 

in fuel cells.” 

This work has resulted in six journal publications by 

Emin Kumbur (’06 M.S., ’07 Ph.D. M E), Sharp, and 

Mench, which have gone a long way toward a greater 

understanding of the complex nature of flow in these 

media. 

“We have already made excellent strides in improving 

upon the old model, and are now developing material 

optimization tools based on this new understanding 

so that industry can tailor the materials to suit their 

needs,” said Sharp.

For many applications, exposure to the ambient 

environment is expected. Since water is needed for 

fuel cell operation, it is critical to ensure damage does 

not occur when the stack freezes. Mench’s lab has 

been actively developing models and experimental 

programs to tackle this challenge. 

“It’s easy to think water expands and causes damage, 

and this is certainly part of it, but when you start to 

look at the physics involved, it’s far more interesting 

than that,” said Mench. The liquid water moves under 

temperature and capillary gradients, and because of 

phase change. 

Mench’s group recently published three papers that 

are the first to describe the frost heave process in 

PEFCs. Commonly observed in soils, frost heave results 

in soil lift and damage to road surfaces. 

“Interestingly, the heave is not a primary result 

of ice expansion, and can even occur with a fluid 

that contracts on freezing,” said Mench. The model 

formulation successfully unified the two major (and 

previously disjointed) analytical approaches to this 

problem, which in itself was a great accomplishment. 

The model predicted that damaging delamination 

forces would preferentially develop between the 

catalyst layer and electrolyte under the flow channels, 

a prediction later validated by experimental work. 

“It was very rewarding to see the experimental work 

match up with what we had predicted,” said Mench. 

“The experimental and modeling work went together 

quite well, and helped us define the ideal materials 

for robust operation in frozen environments for our 

industrial sponsor.”

So while the mysteries of liquid flows in fuel cells are 

by no means solved, this Penn State team has had a 

hand in advancing current state-of-the-art knowl-

edge using their combined expertise in experimental, 

analytical, and computational techniques. 

Says Mench, “We continue to identify novel methods 

of approaching these and other highly challenging 

technical problems, and look forward to continuing to 

contribute to the fuel cell community, along with our 

other colleagues in the Department of Mechanical 

and Nuclear Engineering, such as Chao-Yang Wang 

and Stefan Thynell.”

Above: Professor Matthew Mench and Ph.D. student Soowhan Kim check a fuel cell for damage 
from freeze/thaw cycling.

Right: Professor Kendra Sharp and Dr. Emin Kumbur examine fuel cell materials.
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Nuclear Energy Research Initiative  
(NERI) Awards

Two professors in Penn State’s Department of Mechanical and Nuclear Engineering have 

been awarded Nuclear Energy Research Initiative (NERI) grants as part of collaborative 

multi-university research projects.

The U.S. Department of Energy (DOE) awarded eleven grants in 2007, which, combined, will fund up to  

$30.7 million over three years, with $10.3 million disbursed in 2007. According to the DOE Web site, “NERI  

is a DOE initiative focused on developing advanced nuclear energy systems and providing state-of-the-art 

research concerning nuclear science and technology.”

Advanced Instrumentation and Control Methods for Small and Medium Export 
Reactors with IRIS Demonstration

Dr. Robert Edwards, professor of nuclear engineering, is part of a NERI award to a team of universities led by 

The University of Tennessee and including North Carolina State University, South Carolina State University, Penn 

State, and Westinghouse (an unfunded team member). Research focuses on meeting the needs of nuclear reac-

tors that may be deployed in developing countries with limited infrastructure support. 

The research will investigate, develop, and validate advanced methods for sensing, controlling, monitoring, and 

diagnosing small- and medium-sized export reactors (SMR). It will apply these techniques to the International 

Reactor Innovative and Secure (IRIS) design as well. Applications of reactors in developing countries require 

smaller, robust reactor designs with advanced technologies for sensing, instrumentation, and control. 

Cladding and Structural Materials for Advanced Nuclear Energy Systems

Dr. Arthur Motta, professor of nuclear engineering, is part of a NERI award to a team of universities led by the 

University of Michigan and including Alabama A&M University; University of California, Berkeley; University 

of California, Santa Barbara; University of Wisconsin—Madison; and Penn State. Research focuses on address-

ing the key materials issues (yet to be resolved or beyond the existing experience base) in the most promising 

advanced reactor concepts.

The research will study high-dose radiation stability of advanced fast reactor fuel cladding alloys, irradiation 

creep at high temperatures, and innovative cladding concepts embodying functionally graded barrier materials.

In addition to the NERI grants, the DOE awards many more dollars toward nuclear research and development 

each year, with the intent to accomplish many of the current goals in the nuclear energy field, such as advanc-

ing nuclear energy systems designs and broadening the opportunities for use of nuclear power. The research 

engaged in by Penn State and the university teams will contribute to these goals.

Robert Edwards

Arthur Motta

Dr. Karen A. Thole 
Department Head; Professor of Mechanical 
Engineering
Ph.D. Mechanical Engineering, The University of Texas at 
Austin
Research interests: Experimental and computational studies 
of convective heat transfer, particularly applied to gas 
turbine heat transfer

Dr. David Wormley 
Dean of Engineering
Ph.D. Mechanical Engineering, Massachusetts Institute of 
Technology
Research interests: Dynamic systems and control with appli-
cation to transportation, energy production and conversion, 
and fluid actuation systems

Dr. Jack Brenizer 
Chair of Nuclear Engineering; Professor of 
Mechanical and Nuclear Engineering
Ph.D. Nuclear Engineering, The Pennsylvania State University
Research interests: Radiation detection, neutron radiography, 
neutron activation analysis, and nuclear test ban treaty 
monitoring aerogel materials

Dr. Cari Bryant Arnold
Assistant Professor of SEDTAPP; Assistant Professor of 
Mechanical Engineering
Ph.D. Mechanical Engineering, University of Missouri—Rolla
Research interests: Design theories and methodologies, 
specifically research into innovation and automated 
conceptual design technologies, and concept development 
for interdisciplinary research areas such as bio-, micro-, and 
nanotechnologies

Dr. Yousry Azmy 
Professor of Nuclear Engineering
Ph.D. Nuclear Engineering, University of Illinois at Urbana-
Champaign
Research interests: Methods and applications in nuclear 
computational science, including numerical methods, inter-
active acceleration schemes, and multiprocessing algorithms 
for deterministic particles transport equations

Dr. Ashok D. Belegundu 
Professor of Mechanical Engineering
Ph.D. Civil Engineering, The University of Iowa
Research interests: Design optimization, finite elements, and 
mechanics

Faculty Directory  Department of Mechanical and Nuclear Engineering

Dr. James G. Brasseur 
Professor of Mechanical Engineering, Bioengineering, 
and Mathematics
Ph.D. Aeronautical and Astronautical Science (minor: 
Physics), Stanford University
Research interests: Fluid mechanics, turbulence physics, 
atmospherics dynamics, polymer drag reduction, large-
eddy simulation and subgrid modeling of turbulent flows, 
direct numerical simulation, physiology and mechanics of 
the gastrointestinal tract, gastroesophageal reflux, small-
 intestine function, anal–rectal motility, muscle mechanics 
and modeling, continuum mechanics, imaging and image 
analysis, computational methods, and scientific visualization

Dr. Sean Brennan 
Assistant Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, University of Illinois at 
Urbana-Champaign
Research interests: Dynamic systems and control with app-
lication to automotive systems, robotics, biological sensing, 
and mechatronics

Dr. Marc Carpino 
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, Columbia University
Research interests: Mechanical systems, machine design, 
tribology, and advanced computer-aided engineering tools

Dr. Gary Catchen 
Professor of Nuclear Engineering
Ph.D. Chemistry, Columbia University
Research interests: Characterization of electronic, optical, 
and magnetic materials; radiation detection/measurement, 
nonlinear regression/optimization; and radiation dosimetry

Dr. Liming Chang 
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, University of Illinois at 
Urbana-Champaign
Research interests: Design optimization of lubricated 
machine components, modeling of mixed-film lubrication 
contacts, and chemical-vibro-mechanical finishing of hard-
metal machine components

Dr. Fan-Bill Cheung 
Professor of Mechanical and Nuclear Engineering
Ph.D. Mechanical Engineering, University of Notre Dame
Research interests: Solidification and melting, turbulent na-
tural convection, two-phase flow and heat transfer, nuclear 
reactor thermal hydraulics and safety, thermal processing of 
materials, thermal behavior of high-temperature ablatives, 
dense spray and atomization

Dr. John Cimbala
Professor of Mechanical Engineering
Ph.D. Aeronautics, California Institute of Technology
Research interests: Experimental and computational fluid 
dynamics, flow visualization, wind tunnels, neutron radiog-
raphy, turbulence, turbulence modeling, air pollution control, 
and pneumatic conveying of particles
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Dr. Robert Edwards 
Professor of Nuclear Engineering
Ph.D. Nuclear Engineering, The Pennsylvania State University
Research interests: Power plant simulation/control and 
application of artificial intelligence/expert systems to power 
plant operations

Mr. Leland Engel
Director of Mechanical Engineering Design Projects; 
Instructor in Mechanical Engineering Design
M.S. Engineering Management, The University of South 
Florida
Research interests: Mechanical design methodology, 
mechanical systems design, opto-mechanical systems 

Dr. Mary Frecker 
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, University of Michigan
Research interests: Design optimization, kinematics, compli-
ant mechanisms, medical devices, and smart structures

Dr. M. Amanul Haque 
Assistant Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, University of Illinois at 
Urbana-Champaign
Research interests: MEMS, nanoscale materials behavior, 
tribology, and heat transfer and scaling theory development

Dr. Daniel Haworth 
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, Cornell University
Research interests: Computational thermal-fluids 
sciences including fluid mechanics, turbulence, combus-
tion, numerical methods, IC engines, and transportation 
 propulsion systems

Dr. Lawrence Hochreiter 
Professor of Mechanical and Nuclear Engineering
Ph.D. Nuclear Engineering, Purdue University
Research interests: Thermal-hydraulic modeling of nuclear 
power plants, reactor safety analysis, and experimental study 
of two-phase flow and heat transfer

Dr. Kostadin Ivanov 
Professor of Nuclear Engineering
Ph.D. Reactor Physics, Institute of Nuclear Research and 
Nuclear Energy, Bulgarian Academy of Sciences
Research interests: Reactor kinetics and dynamics, nuclear 
fuel management and reload optimization, coupled space-
kinetics/thermal-hydraulics modeling, and core analysis and 
design methods

Dr. Seungjin Kim
Assistant Professor of Mechanical and Nuclear 
Engineering
Ph.D. Nuclear Engineering, Purdue University
Research interests: Dynamic modeling of two-phase flow 
via interfacial area transport equation, geometric effects 
on flow regime transition and fluid particle transport, 
multidimensional flow and multiphase computational fluid 
dynamics, two-phase flow under microgravity condition, and 
development of advanced two-phase flow instrumentation

Dr. Gary H. Koopmann, P.E. 
Distinguished Professor of Mechanical Engineering; 
Director, Center for Acoustics and Vibration
Ph.D. Mechanical Engineering, The Catholic University of 
America
Research interests: Noise control, acoustics, fluid/structural 
interactions, and design of quiet structures

Dr. Anil K. Kulkarni 
Professor of Mechanical Engineering
Ph.D. Engineering, Brown University
Research interests: Combustion, fluid mechanics, and heat 
transfer

Dr. Kenneth K. Kuo 
Distinguished Professor of Mechanical Engineering; 
Director, High Pressure Combustion Laboratory
Ph.D. Aerospace and Mechanical Sciences, Princeton 
University
Research interests: Combustion, two-phase reacting flows, 
rocket propulsion, combustion and ignition of energetic ma-
terials, ballistics, and combustion diagnostics and modeling

Dr. John S. Lamancusa, P.E. 
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering (minor: Electrical and 
Computer Engineering), University of Wisconsin—Madison
Research interests: Mechanical design, design for manufac-
ture, vibrations, acoustics, noise control, musical acoustics, 
electromechanical systems, and engineering education

Dr. Thomas A. Litzinger 
Professor of Mechanical Engineering; Director, 
Leonhard Center for the Enhancement of Engineering 
Education
Ph.D. Mechanical and Aerospace Engineering, Princeton 
University
Research interests: Thermodynamics, internal combustion 
engines, gas turbines, and fluid mechanics

Dr. John Mahaffy 
Associate Professor of Nuclear Engineering
Ph.D. Astrophysics, University of Colorado at Boulder
Research interests: Computational modeling of fluid flow, 
two-phase fluid dynamics and heat transfer, development of 
large computer codes for systems simulations, and parallel 
computing

Dr. Eric Marsh
Professor of Mechanical Engineering 
Ph.D. Mechanical Engineering, Massachusetts Institute of 
Technology
Research interests: Precision engineering, machine dynamics, 
and manufacturing

Dr. Matthew Mench 
Associate Professor of Mechanical Engineering; 
Director, Fuel Cell Dynamics and Diagnostics 
Laboratory
Ph.D. Mechanical Engineering, The Pennsylvania State 
University
Research interests: Direct and indirect PEM fuel cell dyna-
mics, advanced sensing and diagnostics for fuel cells, solid 
oxide fuel cell degradation, and metal and solid propellant 
combustion

Dr. Panagiotis Michaleris 
Associate Professor of Mechanical Engineering
Ph.D. Theoretical and Applied Mechanics, University of 
Illinois at Urbana-Champaign
Research interests: Nonlinear solid mechanics, heat transfer, 
and dynamics as applied to computer-aided design and 
manufacturing process modeling

Dr. Eric Mockensturm 
Associate Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, University of California, 
Berkeley
Research interests: Solid mechanics, dynamics, thermodyna-
mics, vibrations, and stability of axially moving continua

Dr. Michael F. Modest 
Professor of Mechanical Engineering
Ph.D., Mechanical Engineering, University of California, 
Berkeley
Research interests: Thermal systems, radiative heat transfer, 
and heat transfer during materials processing with lasers

Dr. Arthur Motta 
Professor of Nuclear Engineering and Materials 
Science and Engineering
Ph.D. Nuclear Engineering, University of California, Berkeley
Research interests: Behavior of nuclear reactor materials 
under irradiation, including structural components and fuel 
cladding; materials under irradiation; phase transforma-
tions; corrosion; mechanical behavior of materials; materials 
characterization using transmission electron microscopy, 
 positron annihilation spectroscopy, and synchrotron radia-
tion; and zirconium alloys, intermetallic compounds, and 
steels

Dr. Matthew B. Parkinson 
Assistant Professor of SEDTAPP; Assistant Professor  
of Mechanical Engineering
Ph.D. Biomedical Engineering, University of Michigan
Research interests: Rigorous methods for the design of 
artifacts for use by people, including areas such as bio-
mechanics, biomedical design, ergonomics, rehabilitation 
engineering, motion modeling and prediction, optimization, 
product platforms, and mechanical design

Dr. Laura L. Pauley, P.E.
Arthur L. Glenn Professor of Engineering Education; 
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, Stanford University
Research interests: Computational fluids dynamics, unsteady 
separated flows, and boundary layer stability

Dr. Horacio Perez-Blanco 
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, University of Illinois at 
Urbana-Champaign
Research interests: Simultaneous heat and mass transfer, 
space conditioning with novel absorption chillers and heat 
pumps, energy analysis and entropy generation as applied to 
unusual systems, and teaching

Dr. Chris Rahn
Professor of Mechanical Engineering 
Ph.D., Mechanical Engineering, University of California, 
Berkeley
Research interests: Dynamic systems modeling, analysis, and 
control with application to flexible structures; noise control; 
biologically inspired robotics; high-speed material transport 
systems; and manufacturing

Dr. Asok Ray, P.E.
Distinguished Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, Northeastern University
Research interests: Optimization and control of continuously 
varying and discrete-event dynamical systems, stochastic 
modeling and estimation of nonlinear processes, signal de-
composition (including wavelets), intelligent instrumentation 
(including neural networks), and modeling of thermo-
mechanical fatigue and fracture for aerospace and energy 
conversion applications

Dr. Domenic A. Santavicca
Professor of Mechanical Engineering
Ph.D. Mechanical and Aerospace Engineering, Princeton 
University
Research interests: Spark ignition; fuel-air mixing; nitrogen 
oxide (NOx) and unburned hydrocarbon (UHC) emissions; 
turbulent flame propagation; combustion instability; droplet-
turbulence interactions; and laser diagnostics, particularly as 
they apply to combustion in spark ignition, diesel engines, 
and gas turbine combustors

Dr. Robert J. Santoro 
George L. Guillet Professor of Mechanical Engineering; 
Director, Propulsion Engineering Research Center
Ph.D. Physics, Boston College
Research interests: Combustion and fire science, soot forma-
tion, spray and atomization phenomena, rocket propulsion, 
and gas turbine and diesel engine studies

Dr. Gary Settles
Distinguished Professor of Mechanical Engineering
Ph.D. Aerospace and Mechanical Sciences, Princeton 
University
Research interests: Gas dynamics, flow visualization, nozzle 
design, materials processing, and industrial applications

Dr. Kendra Sharp
Assistant Professor of Mechanical Engineering
Ph.D. Theoretical and Applied Mechanics, University of Illinois 
at Urbana-Champaign
Research interests: Microfluidics, suspension flows in micro-
fluidic systems, optical flow diagnostics (micro and macro 
applications), and micro power sources
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Focus of New NSF Grant is 
Designing for Human Variability

Matthew Parkinson

Department Faculty Directory

Dr. Timothy Simpson
Professor of Mechanical Engineering and Professor of 
Industrial Engineering; Director, Learning Factory
Ph.D. Mechanical Engineering, Georgia Institute of 
Technology
Research interests: Engineering design and design methodo-
logy, statistical approximations and design of experiments, 
and product family and product platform design

Dr. Alok Sinha
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, Carnegie Mellon University
Research interests: Turbine blade vibration, system dynamics, 
control systems, neural networks, active vibration control, 
and magnetic bearings

Dr. H. Joseph Sommer III 
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, University of Illinois at 
Urbana-Champaign 
Research interests: Kinematics, dynamics, robotics, bio-
mechanics, microelectromechanical sensors, and machine 
vision

Dr. Gita Talmage
Professor of Mechanical Engineering
Ph.D. Theoretical and Applied Mechanics, University of 
Illinois at Urbana-Champaign
Research interests: Fluid dynamics (magnetohydrodynamics 
and thin-film lubrication)

Dr. Stefan Thynell
Graduate Program Director; Professor of Mechanical 
Engineering 
Ph.D. Mechanical Engineering, North Carolina State 
University
Research interests: Transport phenomena in proton-
exchange and solid-oxide fuel cells, radiation heat transfer, 
combustion, thermal decomposition of energetic materials, 
and FT-IR and time-of-flight mass spectrometry

Dr. Martin W. Trethewey
Professor-in-Charge of Undergraduate Programs; 
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering—Engineering Mechanics, 
Michigan Technological University
Research interests: Experimental technique development, 
signal processing, experimental modal analysis, structural 
modeling and analysis, noise control, and product design

Dr. Stephen R. Turns
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering (minor: Chemistry), University 
of Wisconsin—Madison
Research interests: Pollutant formation and control in 
combustion systems, combustion engines, combustion 
instrumentation, radiation heat transfer, and slurry fuel 
combustion

Dr. Chao-Yang Wang
Distinguished Professor of Mechanical Engineering; 
Director, Electrochemical Engine Center
Ph.D. Mechanical Engineering, The University of Iowa
Research interests: Multiphase transport, batteries, and  
fuel cells

Dr. Kon-Well Wang
William E. Diefenderfer Chaired Professor in 
Mechanical Engineering; Director; Structural 
Dynamics and Controls Laboratory
Ph.D. Mechanical Engineering, University of California, 
Berkeley
Research interests: Structural dynamics and vibrations, adap-
tive structures and actuators, and system dynamics  
and controls

Dr. Qian Wang
Assistant Professor of Mechanical Engineering
Ph.D. Mechanical and Aerospace Engineering, Princeton 
University
Research interests: Robust control, nonlinear control, and 
system dynamics with applications in mechanical and 
 aerospace systems; optimization algorithms and soft compu-
ting; applications of control theory to information and 
computer systems

Dr. Vigor Yang
Distinguished Professor of Mechanical Engineering
Ph.D. Mechanical Engineering and Jet Propulsion, California 
Institute of Technology
Research interests: Combustion, propulsion, fluid mechanics, 
acoustics, and control

Dr. Savas Yavuzkurt
Professor of Mechanical Engineering 
Ph.D. Mechanical Engineering, Stanford University
Research interests: Turbulent flows (experimental and the-
oretical), convective heat transfer, experimental methods in 
fluids, and combustion and alternate energy sources

Dr. Richard Yetter
Professor of Mechanical Engineering
Ph.D. Mechanical Engineering, Princeton University
Research interests: Combustion/environmental science, 
combustion chemistry, heterogeneous combustion, materials 
synthesis, propellant combustion, combustion-generated 
pollutants, atmospheric plume chemistry, and chemical 
processing

Top: A human figure model in an SAE Class B cab. The three shells show 
acceptable locations for a manual shifter accommodating 90, 60, and 30 
percent of the truck driver population based on size and strength.

Above: The preferred seat, steering wheel, and eye locations of 1,000 
truck drivers in a virtual trial. Existing adjustability ranges are shown, as 
well as which preferred positions are accommodated.

Dr. Matthew Parkinson, assistant pro-

fessor of mechanical engineering and 

SEDTAPP, has been awarded a National 

Science Foundation grant for his research in 

“Designing for Human Variability: Allocation 

of Adjustability.”

According to Professor Parkinson, people are the 

largest source of variability in the performance 

and success of products designed for their use. Engineers would like to incor-

porate an understanding of this variability into their work, but are limited by 

a lack of familiarity with existing tools and the nature of many of the tools 

themselves. As a result, assessment is often a reactive process where com-

pleted designs are checked for compliance with prescribed internal or external 

guidelines (e.g., Federal Motor Vehicle Safety Standards, military standards, 

union contracts) rather than a proactive process utilizing modern design deci-

sion-making tools. This is particularly evident in sizing problems and in the 

allocation of adjustability. In an attempt to make products and environments 

accessible to broader populations, large amounts of adjustability are often 

incorporated into designs (e.g., the six-way adjustable car seats with adjustable 

pedals and steering wheel), increasing cost and complexity. Current approaches 

often assign more adjustability than is necessary, overwhelming users while 

doing little to actually increase the percentage of the population that can 

interact with the product or environment safely or in the intended manner.

Preliminary research and collaborative efforts with industry have shown the vi-

ability of a new approach where new human variability modeling strategies are 

incorporated with rigorous design tools such as optimization and design under 

uncertainty. Together they can better allocate adjustability, reducing cost while 

improving accessibility and design acceptance. The grant will continue these 

efforts, focusing on product families and sizing. Additional information is 

available at www.dfhv.org.
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New NSF Grant Research Focuses on 
Innovation in Engineering Design

Multidisciplinary University Research 
Initiative (MURI) Awards

MURI Grant no. 27: Urban Sensor Network Structure for Data Fusion

Penn State, along with a team of other research institutions that includes Harvard University, Duke University, 

Ohio State, and the University of British Columbia, has received one of thirty-six 2007 Multidisciplinary Univer-

sity Research Initiative (MURI) Awards for its work on the engineering of sensor networks for the improvement 

of information fusion.

Granted by the U.S. Department of Defense (DoD), the MURI Awards were announced in March 2007. These 

grants, awarded to academic institutions for multidisciplinary basic research, total $19.4 million for 2007 and 

$207 million over the next five years. Penn State’s team received one of thirty-six awards selected from 129 

proposals reviewed by the DoD after the initial selection from a large number of white papers.

Dr. Shashi Phoha, director of the Information Science Division at Penn State’s Applied Research Laboratory 

(ARL), is the principal investigator for this project, which will be dedicated to both theoretical and experimen-

tal aspects of fundamental research in sensor networks for enhancement of information fusion. Dr. Asok Ray, 

Distinguished Professor of Mechanical Engineering, will take the lead on the major research area. 

Dr. Ray has also been awarded a 2007 Defense University Research Instrumentation Program (DURIP) grant for 

the expansion of the Networked Robotics and Signal Intelligence Laboratory, where a significant part of the 

research for this MURI will be conducted. Both the DURIP and MURI awards are funded by the Army Research 

Office (ARO).

MURI Grant no. 12: Science-Based Design of Fuel-Flexible Chemical 
Propulsion/Energy Conversion Systems

With a team headed by Princeton University, Penn State also received a 2007 MURI award for its work with 

kinetic models and validation databases to simulate the burning of jet fuels. Dr. Thomas Litzinger, professor of 

mechanical engineering and director of the Leonhard Center for the Enhancement of Engineering Education, 

and Dr. Robert Santoro, George L. Guillet Professor of Mechanical Engineering and director of the Propulsion 

Engineering Research Center, will work with teams from Princeton University, the University of Illinois at Chi-

cago, and Case Western Reserve University.

Research for the project, begun in July, focuses on understanding how jet fuels work, both alone and with alter-

native fuels. The petroleum-based fuels that run in jet engines are typically made up of numerous and varying 

complex chemicals, which can differ due to source and processing method. In order to better understand the 

emissions these fuels produce, this project will develop models to represent and classify the behavior of jet fuels 

in actual engines through using “surrogates” to represent the chemical makeup of the larger pool of jet fuels. 

This MURI award is funded by the Air Force Office of Scientific Research. 

Dr. Cari Bryant Arnold, assistant professor 

of mechanical engineering and SEDTAPP, 

has been awarded a National Science Foundation 

grant for a collaborative research effort toward 

creating a Virtual Organization for Innovation in 

Conceptual Engineering Design (VOICED).

The vision of VOICED is to create an engineering 

virtual organization that addresses the challenges of 

synthesizing innovative conceptual designs through 

the reuse of existing design knowledge in a cyber 

repository. As design advancement becomes progres-

sively more difficult and risky to achieve, the ability 

to efficiently identify and avoid potential failures 

while archiving and promoting successful novel ideas 

becomes an invaluable technology that can only be 

effectively achieved through collaboration between 

industry and academia. Similar to the proliferation of 

open-source computer code, which has allowed in-

dividuals and organizations to create better software 

programs that build on a convoluted past of other 

software accomplishments, VOICED is focused on fos-

tering and gathering information to help individual 

designers and industries develop better products.

The project vision builds upon previous research re-

sults to capture corporate design knowledge in digital 

form, reuse it for concept generation, and predict 

failures. VOICED will bring together the capabilities 

of several researchers (including Irem Tumer from 

Oregon State University, Matt Campbell from The 

University of Texas at Austin, and Rob Stone and Dan 

McAdams from the University of Missouri—Rolla) into 

a suite of cyber-infrastructure tools for creating con-

ceptual designs. This approach to conceptual design 

allows geographically dispersed organizations to draw 

from and contribute to a shared set of prior design 

knowledge that supports a more thorough investiga-

tion of concept alternatives, given diverse customer 

requirements. The proposed virtual organization will 

ensure that the shared knowledge base is evergreen 

as collaborating organizations add additional product 

data to it.

Cari Bryant Arnold

Asok Ray

Thomas Litzinger

Robert Santoro
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Engineering Students Defy Gravity on NASA’s 
Weightless Wonder

During spring break, most students escape the weight of classes. Last 

March, seven engineering students, including Mechanical Engineering 

graduate Matt Futterman ’07, escaped weight of another kind—that 

imposed by Earth’s gravity.

Under NASA’s Reduced Gravity Student Flight Opportunities Program 

(RGSFOP), the Penn State Flyin’ Lions performed a microgravity experi-

ment on the C9-B reduced-gravity aircraft, nicknamed the “Weightless 

Wonder,” at Johnson Space Center in Houston, Texas. This was the third 

Penn State team to be accepted into the program and the first in  

five years.

The Flyin’ Lions are a program of Penn State’s Student Space Programs 

Laboratory (SSPL), where students in different engineering majors work 

together on real-world, space-related projects. Last year’s team included 

five Aerospace Engineering majors, one Civil Engineering major, and one 

Mechanical Engineering major, ranging from first-year to senior.

The true gauge of the trip’s success: Did the Penn Staters’ stomachs with-

stand their rides on the “Vomit Comet” (another nickname of the C9-B)? 

One student wrote in her blog: “Ours was the seventeenth ‘no kill’ flight, 

meaning nobody threw up.” The Flyin’ Lions’ strong stomachs and effec-

tive teamwork both played a part in the trip’s success.

Above, left: The glass vacuum chamber used in the Flyin’ Lions complex plasma 
experiment was designed by the team, made of Pyrex, and manufactured at Penn 
State by professional glassblower Douglas Smith, a staff member in the College of 
Earth and Mineral Sciences.

The Flyin’ Lions 2006–07 team (left to right): Kel Elkins, senior, Aerospace 
Engineering; Jaci Croce, senior, Civil Engineering; Matt Futterman ’07 Mechanical 
Engineering; Shannon Kolensky, senior, Aerospace Engineering; Chad Gerdish, senior, 
Aerospace Engineering; Val O’Donnell, first-year student, Aerospace Engineering; 
Jessica Tramaglini, junior, Aerospace Engineering.

Nuclear Engineering Student Receives Award

Jose Duo, a graduate student in Nuclear Engineering, received the American Nuclear Society 

(ANS) Outstanding Student Presentation Award for his paper titled “Singular Characteristic 

Tracking Algorithm for Improved Solution Accuracy of the Discrete Ordinates Methods with 

Isotropic Scattering.” The award was presented to Jose at the ANS Mathematics and Compu-

tations Conference, held April 15–19, 2007, in Monterey, California. 

Jose Duo

Racing in California this April: (front, 
left to right) Trevor Young, Rebecca 
Heckman, Laura Slingerland, Neel 
Abraham, Jordan Copenhafer, (back, left 
to right) Devin Spratt, Shawn Parsons, 
Greg Wentzell, Nathaniel Troupe. Chas-
sis shown was designed and built in fall 
2007. Aerodynamic body and fuel cell 
not shown.

M E Team Set to Race Fuel-Efficient Car in Shell Ecomarathon

Newspapers are filled with reports about increasing 

demand and diminishing supply of oil. This spring, a 

team of nine Mechanical Engineering students will 

tackle this problem headfirst when they compete in 

the annual Shell Ecomarathon April 10–13 at the Cali-

fornia Speedway in Fontana.

In 1939, Shell put forth a simple challenge to the 

competition’s first participants: See which vehicle 

could go the farthest on the least amount of fuel. 

Seven decades later, the challenge is the same, but 

the entries have changed significantly. Competitors 

race cars that operate on everything from a tradition-

al internal combustion engine to solar cells. The Penn 

State team decided to use a hydrogen-powered fuel 

cell—the Ballard 1200W, on loan from Professor Dan 

Haworth—to power their car’s 600W electric motor.

Hydrogen fuel cell technology is a promising idea 

with a relatively simple concept: Pure hydrogen gas 

(H2) enters the fuel cell, hits a catalyst, and breaks 

down into H+ ions and electrons. The electrons flow 

out, power the car, and flow back into the fuel cell, 

aiding the reaction of the H+ ion and oxygen. When 

the circuit is completed, the only waste that exits the 

exhaust pipe is the result of the hydrogen–oxygen 

reaction: H2O. The efficiency ranking is determined 

from the equivalent consumption of unleaded 95-

octane gasoline by calculating the net calorific value 

(NCV), the quantity of energy released per unit mass 

or volume of fuel.

But don’t expect to see this car on the road anytime 

soon. Though it is expected to attain an eye-pop-

ping equivalent energy of 1,000+ miles per gallon, it 

weighs only about 150 pounds and has few creature 

comforts. The winning car is not the fastest but 

the most fuel-efficient; vehicles must maintain an 

average minimum speed of 15 mph. Despite the slow 

speed, Shell takes no chances with safety: the rules 

mandate five-way safety belts, roll bar, fire extin-

guishers, and hydrogen cutoff safety valves for cars, 

and flame-retardant suits and motorcycle helmets  

for drivers. 

The Penn State team came together through the cap-

stone course. This semester’s team inherited the work 

done by the first-place winners of the fall 2007 design 

showcase competition, who designed and built the 

body and steering/braking mechanisms and installed 

the drive train. The current team is divided into two 

sub-teams. One team is responsible for designing, fab-

ricating, and installing an aerodynamic body to cover 

the frame, protect the driver, and increase efficiency. 

The second team is primarily responsible for optimiz-

ing the drive train, but also has other responsibilities 

such as hydrogen piping, safety valve solenoids, mass 

flow meters, and electric cable harnesses. Ultimately, 

all the students will be responsible for making sure 

the vehicle is ready to race.

“Working on this project feels like looking through a 

telescope to the future,” explains Greg Wentzell. “Hy-

drogen fuel cell technology will increase in popularity 

through the twenty-first century. I’d like to thank 

Penn State and Leland Engel, our team sponsor and 

instructor, for this amazing experience.”
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Penn State Places Fifth in 2007 Challenge X 
Competition

Penn State’s Challenge X team placed fifth overall in the third 

annual Challenge X Competition, held May 30–June 7, 2007, at 

General Motors’ Milford Proving Grounds. 

Challenge X is the current incarnation of the advanced vehicle 

technology competitions sponsored by the Department of Energy 

and corporate sponsors. In 2007, Penn State competed in and suc-

cessfully completed every event.

In addition to the fifth-place overall finish, Penn State was one of 

six teams selected to participate in the Media Day Ride-and-Drive 

Event (based on innovative power train design and robust vehicle 

operation) and one of five teams selected for postcompetition dy-

namometer testing (based on strong performance in the regulated 

emissions event).

Challenge X is designed to follow a realistic vehicle development 

process. The first year of the competition emphasized modeling, 

simulation, and technical reports; no vehicle was built. The second 

year emphasized a “mule” vehicle with functioning hybrid power 

train and agreement between predicted and actual vehicle per-

formance. This year, the emphasis was on power train refinement 

and consumer acceptability to a “99 percent buyoff” criterion, 

an industry standard for a vehicle that is ready to be released for 

production. Next year (the final year) will feature further technical 

refinements and place a strong emphasis on outreach and public 

relations, including a road rally to Washington, D.C. 

Penn State’s team adviser is Dr. Daniel Haworth, professor of me-

chanical engineering. The team leader is Matt Shirk, a graduate 

student in Mechanical Engineering.

Two Mechanical Engineering Students Awarded 2007 DOE Technical Internship Career Program Awards 

Penn State ANS Chapter Receives 
Several Honors from ANS National

The Penn State student chapter of the American 

Nuclear Society (ANS) received a number of honors 

from ANS National for their work during the 2006–07 

school year. The chapter has reached a record high 

membership, with approximately fifty active under-

graduate and graduate members. During the past 

year, Penn State ANS hosted many industry speakers 

and served as guides for numerous events, such as 

the Engineering Open House and the Westinghouse 

Scholars program. The chapter has also provided 

community outreach through its Boy Scout Nuclear 

Science Merit Badge Program, which awarded the 

badge to more than 250 Scouts from across the state 

this year alone. Penn State ANS was fortunate to send 

fifteen representatives to Oregon State University to 

present papers at the ANS Student Conference.

As a result of its work during the past year, the 

chapter was awarded an honorable mention for the 

Samuel Glasstone Award, presented annually to the 

best student chapter by ANS National. Penn State 

ANS was also awarded one of fifteen certificates of 

distinction given to student chapters for their work 

and contributions to their communities. 

During the 2006–07 school year, Penn State ANS was 

under the direction of president Daniel J. Skilone 

and faculty adviser Dr. Robert Edwards. Congratula-

tions and best of luck in continuing the tradition of 

excellence in 2007–08.

News from ASME

Penn State’s student chapter of ASME (American Society of Mechanical 

Engineers) is off to a great start this semester! ASME is a student-run 

club involved in academic, social, and community events. 

At the first meeting, Dr. Renata Engel, associate dean of undergradu-

ate study, College of Engineering, and Dr. Karen Thole, department 

head, shared their words of wisdom with the group. On the social side, 

members went face-to-face with the American Society of Civil Engineers 

in an intense broomball game and have been active with tailgates during 

football season. The group bled blue and white helping out with the  

2007 Penn State vs. Michigan State blood drive, and also prepared for 

Thon 2008.

Coming up next semester: The group is enthused about taking a tour of 

Anheuser-Busch’s New Jersey plant. ASME will also compete in the 2008 

Penn State Rube Goldberg Machine Contest to create a machine that 

assembles hamburgers. As in previous years, ASME will conduct tours of 

Reber Building in the spring semester.

Do any of these events interest you? It’s never too late to join! To get 

involved in ASME, sign up for the listserv at www2.mne.psu.edu/ASME.

Department of Defense Awards Fellowship to  
Mechanical Engineering Student

To increase the number of U.S. citizens trained 

in science and engineering disciplines of military 

importance, the Department of Defense (DoD) 

has supported the National Defense Science and 

Engineering Graduate Fellowship Program. Each year 

the DoD receives more than 3,000 applications from 

exceptional graduate students nationwide. From 

this pool, 200 Fellows are identified based on proven 

aptitude and potential for advanced training in sci-

ence and engineering. These DoD Fellows are granted 

three years of funding for their graduate research in 

an area of interest to the DoD.

Michael Lawson, a Ph.D. candidate in Mechanical 

Engineering working under Dr. Gary Settles in the 

Gas Dynamics Lab, has been selected to receive this 

prestigious award. Michael earned his B.S. and M.S. 

from Virginia Tech, studying under Dr. Karen Thole, 

currently head of Penn State’s Department of Mec-

hanical and Nuclear Engineering.

Lawson will work on the aerodynamics of canine olfaction for applica-

tions in improving unexploded ordnance detection capabilities. Know-

ledge gained from this project will have direct applications in land mine 

and IED detection, as well as other areas of interest to the Department of 

Homeland Security. 

Recently, the Defense Advanced Research Projects Agency’s (DARPA) 

Unexploded Ordnance Detection and Neutralization Program set the goal 

of developing an “electronic dog’s nose” that can be reliably used for 

 ordnance detection in the field. The recent development of chemical sen-

sor technology makes this possibility realistic, if ambitious; successful de-

velopment depends on more than advances in chemical sensors. A variety 

of engineering disciplines must come together, not the least of which is 

“aerodynamic sampling.” Without appropriate aerodynamic sampling, the 

extraordinary electronic sensors recently developed are useless.

Lawson will continue to build on important breakthroughs by previous 

students in the Gas Dynamics Lab in an attempt to gain an understan-

ding of the aerodynamics of the olfaction process. Currently, several 

experimental techniques, including flow visualization and computational 

modeling, are being employed for this purpose. Other new and excit-

ing methods for performing flow diagnostic of the olfaction process, 

including magnetic resonance flow mapping, show promise and will be 

utilized in the effort to mimic nature’s most elegant solution—a dog’s 

nose—to an extraordinarily complex aerodynamic sampling problem.

The Office of Student Development has announced that two Mechanical 

Engineering students have been awarded 2007 Department of Energy 

Technical Internship Career Program Awards. 

Michael Ducker and Justin Weber, both sophomores in Mechanical En-

gineering, have been chosen to participate in the program, funded by the 

Department of Energy to encourage students to pursue careers in energy.

Three internships are offered each year to sophomores in science and 

engineering fields related to energy. The program consists of two sum-

mer internships, tuition coverage during the junior and senior years, and 

guaranteed employment at the Department of Energy following comple-

tion of the program and graduation.

Michael Lawson

ASME Student Chapter 
President Shelley Palazzolo
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Books

Among the many hours spent researching, teaching, and advising, Penn State’s Mechanical and Nuclear Engineer-

ing faculty members still find time to write, edit, and publish textbooks. The following seven books were published 

between January 2006 and October 2007.

Thermal-Fluid Sciences: An Integrated Approach
Stephen R. Turns
(Cambridge University Press, January 2006)

Dr. Stephen R. Turns, professor of mechanical engineering, has been with Penn State since completing his Ph.D. in 
mechanical engineering at the University of Wisconsin—Madison in 1979. Prior to pursuing a Ph.D., Turns served as a 
research engineer for General Motors’ Engine Research Department. His research interests include the study of pollutant 
formation and control in combustion systems, combustion engines, combustion instrumentation, radiation heat transfer, 
slurry fuel combustion, energy conversion, and energy policy.

Thermal-Fluid Sciences: An Integrated Approach is a text for engineering courses covering thermodynamics, heat 
transfer, and fluid mechanics. Covering fundamental conservation principles of mass, energy, and momentum, the book 
includes many learning tools, such as full-color illustrations, historical vignettes, self-tests, and highlighted advanced 
topics. It has been touted as a text easily used for undergraduate fluid dynamics or even self-study.

Thermodynamics: Concepts and Applications
Stephen R. Turns
(Cambridge University Press, March 2006)

Turns’ second book of 2006, a companion volume to Thermal-Fluid Sciences, Thermodynamics: Concepts and Appli-
cations is another undergraduate text, focusing on the fundamentals of traditional thermodynamics topics as well as 
introducing thermal-fluid science topics. This text includes similar learning tools including historical perspectives, nume-
rous qualitative questions and quantitative problems, innovative examples, many illustrations and diagrams, and chapter 
overviews and summaries. Reviewers praise the book for covering the basics while providing material for more advanced 
study, all with a style that makes the reader want to learn more.

Essentials of Fluid Mechanics: Fundamentals and Applications
John M. Cimbala and Yunus A. Çengel
(McGraw-Hill, September 2006)

Dr. John M. Cimbala, professor of mechanical engineering, has been at Penn State since completing his Ph.D. in 
aeronautics at the California Institute of Technology in 1984, with one year spent working for NASA’s Langley Research 
Center as a visiting senior research scientist. Cimbala’s research interests include experimental and computational fluid 
dynamics, flow visualization, wind tunnels, neutron radiography, turbulence, turbulence modeling, air pollution control, 
and pneumatic conveying of particles. Dr. Yunus A. Çengel is professor emeritus of mechanical engineering at the 
University of Nevada, Reno.

Essentials of Fluid Mechanics: Fundamentals and Applications covers the basic principles and equations of fluid 
mechanics. This text is an abridged version of another text (Fluid Mechanics: Fundamentals and Applications) by the 
same authors. A lower-level book of the basics, Essentials includes everyday examples given in the context of numerous 
and diverse real-world engineering applications.

Linear Systems: Optimal and Robust Control
Alok Sinha
(CRC Press, January 2007)

Dr. Alok Sinha, professor of mechanical engineering, has been at Penn State since 1983, after earning his Ph.D. in 
mechanical engineering at Carnegie Mellon University. During that time, Sinha also spent a year as a researcher for  
Pratt & Whitney and served eight months as a visiting associate professor of aeronautics and astronautics at MIT. His 
research interests include turbine blade vibration, system dynamics, control systems, neural networks, active vibration 
control, and magnetic bearings.

Linear Systems: Optimal and Robust Control supplies material for two graduate-level courses, one in linear systems and 
optimal control and the other in robust control. Substantial examples and problems illustrate the thorough theory and 
practical applications covered in this text. This book is intended to help students better manage engineering processes 
and systems.

Fundamentals of Hybrid Rocket Combustion and Propulsion
Martin J. Chiaverini and Kenneth K. Kuo, editors
(AIAA, March 2007)

Dr. Kenneth Kuo, Distinguished Professor of Mechanical Engineering and director of Penn State’s High Pressure Com-
bustion Laboratory, has been with Penn State since 1972. In 1971, after four years as a preliminary design engineer in 
Garrett Corporation’s air research manufacturing department, Kuo completed his Ph.D. in aerospace and mechanical 
sciences at Princeton University. Kuo’s research interests include combustion, two-phase reacting flows, rocket propul-
sion, combustion and ignition of energetic materials, ballistics, and combustion diagnostics and modeling. Dr. Martin J. 
Chiaverini is a principal propulsion engineer at Orbitec.

Fundamentals of Hybrid Rocket Combustion and Propulsion has been noted by the publisher as the “first text to offer a 
comprehensive treatment of hybrid rockets.” Chapters, which include content from some of the most respected minds 
in the field, each offer twenty-five to thirty-five graphical enhancements, such as tables, figures, and photographs. This 
broad, up-to-date text has been touted as an invaluable resource for anyone working in or studying rocket propulsion.

Fundamentals of Thermal-Fluid Sciences, Third Edition
Yunus A. Çengel, Robert H. Turner, and John M. Cimbala
(McGraw-Hill, June 2007)

The third edition of Fundamentals of Thermal-Fluid Sciences is another collaboration of Dr. Yunus A. Çengel and  
Dr. John M. Cimbala, with the added knowledge of Dr. Robert H. Turner, professor emeritus of mechanical engineering 
at the University of Nevada, Reno.

Reader-friendly and heavily illustrated, Fundamentals of Thermal-Fluid Sciences focuses on the physics and physical 
phenomena involved in thermodynamics, heat transfer, and fluids. Designed for the non-mechanical engineering student 
who requires introduction to key concepts in thermal sciences, Fundamentals uses familiar everyday examples to further 
understanding of its theory and analysis.

Precision Spindle Metrology
Eric R. Marsh
(DEStech Publications, October 2007)

Dr. Eric Marsh, professor of mechanical engineering, came to Penn State in 1994 after earning his Ph.D. in mechanical 
engineering from MIT, where he worked in the precision engineering group. Marsh has also served as a guest researcher 
for the National Institute of Standards and Technology. His research interests include spindle metrology, ball bearing 
metrology, and precision grinding, including novel ways to monitor the grinding of glasses and ceramics.

Precision Spindle Metrology introduces and explains the fundamental concepts and technology of measuring spindle 
motion. Using case studies and practical examples, the book gives information intended to help refine precision measure-
ments, thereby enabling more accurate control and higher production quality. Marsh writes in his introduction, “The book 
is written for anyone with an interest in spindle performance with emphasis on rotational quality.” The text will benefit 
engineers, quality control personnel, and precision machine specialists responsible for maintaining high standards of 
precision control.



Jack S. Brenizer Jr. Awarded J. “Lee” Everett Professorship in 
Engineering

Dr. Jack S. Brenizer Jr., chair of Nuclear Engineering and professor of mechanical and nuclear engi-

neering, is the first recipient of the J. “Lee” Everett Professorship in Engineering, the fourth endowed 

position in the Department of Mechanical and Nuclear Engineering.

The J. “Lee” Everett Professorship in Engineering is made possible by James “Lee” Everett III ’48 B.S., 

’49 M.S., a Mechanical Engineering alumnus and former member of the Lockheed Martin Corporation 

board of directors. The endowment’s purpose is to support a department faculty member’s efforts in 

teaching, research, and service.

Jack S. Brenizer Jr. received his Ph.D. in Nuclear Engineering from Penn State in 1981. From 1981 

though 1998 he was a faculty member in the School of Engineering and Applied Science at the  

 University of Virginia. Since coming to Penn State in 1999, he has served as professor of mechanical 

and nuclear engineering and chair of the Nuclear Engineering program. He teaches courses in radiation interaction with matter, radiation dosimetry, 

radiation detection, and general engineering. Brenizer is actively involved in research in the areas of radiation detection, neutron radiography and 

imaging, and neutron activation analysis. He has published or presented more than 100 papers describing his research activities. Brenizer is a member 

of many professional societies, including the American Nuclear Society, Health Physics Society, Sigma Xi, American Society for Nondestructive Testing, 

American Society for Testing and Materials (ASTM) International, American Society of Engineering Education, and the International Society for Optical 

Engineering. He is a board member of the International Society for Neutron Radiography and current chair of the ASTM International’s Committee E07 

on Nondestructive Testing.

The department’s other endowed positions are the Diefenderfer Chair, established in 2000; the Guillet Professorship, established in 2003; and the 

Arthur Glenn Professorship, established in 2005. 
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MNE Announces Three Faculty Promotions

The Department of Mechanical and Nuclear Engineering 

has promoted three of its faculty: Dr. Mary Frecker and Dr. 
Eric Marsh to the rank of full professor and Dr. Matthew 
Mench to associate professor with tenure.

Dr. Frecker is well established in the area of optimizing smart 

structures and compliant mechanisms. Recently, she has 

worked in developing small surgical instruments using com-

pliant mechanisms. She has been recognized for her research 

contributions, both internal and external to Penn State. She 

regularly teaches the capstone design course, in which many 

of her student teams have received awards during the Learn-

ing Factory Showcase. She has advised a number of graduate 

students, with one of her more recent advisees securing a 

faculty position at Virginia Tech. She is active in ASME and 

this year will serve as chair for the ASME Adaptive Structures 

Technical Committee.

Dr. Marsh has established himself in the area of precision 

manufacturing with his approach involving both mathemati-

cal modeling and experimental verification. He has worked 

with a number of industrial partners to develop preci-

sion manufacturing techniques. His teaching efforts have 

involved a variety of courses and he has been recognized 

for his teaching efforts through a number of internal and 

external awards. Dr. Marsh is very active in two professional 

societies: the American Society of Precision Engineers (ASPE) 

and ASME. He has organized numerous meetings and served 

on the ASPE board of directors.

Dr. Mench’s area of expertise is thermal sciences, with an 

emphasis on fuel cells. He created a laboratory, the Fuel Cell 

Dynamics and Diagnostics Lab, in which he and his students 

developed measurement methods that allow him to quantify 

water starvation in thin-membrane electrode assemblies. 

This year, he received the prestigious NSF Faculty Early 

Career Development (CAREER) Award. He has contributed 

to our department’s teaching through a range of courses, 

including a new technical elective on fuel cell applications 

that he developed. He has been recognized for his teaching 

efforts through a 2006 PSES Teaching Award. He is active in 

ASME and the Electrochemical Society, and in organizing the 

Gordon Conferences.

   

Settles Receives Acoustical Society 
Science Writing Award

Dr. Gary Settles, Distinguished Professor of Mechani-

cal Engineering and director of the Gas Dynamics 

Laboratory, was chosen to receive the Acoustical 

Society of America’s 2006 Science Writing Award for 

Professionals in Acoustics for the article “High-Speed 

Imaging of Shock Waves, Explosions, and Gunshots.”

Published in the January/February 2006 issue of 

American Scientist, the article describes the important 

role played by shock waves (and by Settles’ lab) in 

modern physics and engineering, materials process-

ing, medicine, and military 

operations.

Settles received a certificate 

of achievement along with 

a cash prize at the national 

meeting November 29 in 

New Orleans, Louisiana.

Professor Kon-Well Wang Receives 
the 2007 N. O. Myklestad Award

Dr. Kon-Well Wang, William E. Diefenderfer Chaired 

Professor in Mechanical Engineering and director of 

the Structural Dynamics and Controls Laboratory, has 

been selected to receive the 2007 N. O. Myklestad 

Award from the Technical Committee on Vibration 

and Sound (TCVS) of the ASME Design Engineering 

Division. Established in 1991, the award is presented 

to recognize a major innova-

tive contribution to vibration 

engineering. The award was 

presented at the Biennial 

Conference on Mechanical 

Vibration and Noise, held 

September 4–7, 2007, in Las 

Vegas, Nevada.

2007 PSES Awards 

Two Mechanical and Nuclear Engineering faculty were selected to receive PSES awards for 2007. The awards were presented at the annual 

awards ceremony held March 30, 2007, at the Kunkle Activities Center. 

Mary Frecker

Eric Marsh

Matthew Mench

Karen Thole and Jack Brenizer

Sean Brennan

Dr. Sean Brennan, assistant professor of mechanical engineering, was selected to receive the PSES Outstanding 

Teaching Award for his scholarship in teaching. Dr. Brennan has superbly taught in the important area of vehicle 

dynamics, which is of interest to many students in our department. He has been a significant contributor to the 

research conducted at the Pennsylvania Transportation Institute by uniquely developing methods that can simulate 

aircraft and wind tunnel systems. He has used his expertise in providing real-world, hands-on experiences to both 

our undergraduate and graduate students. 

Dr. Chao-Yang Wang, Distinguished Professor of Mechanical Engineering and director of the Electrochemical 

Engine Center, was selected to receive the PSES Premier Research Award for his work in developing a fundamental 

theory of two-phase transport in fuel cells. This theory, highly cited in the literature, has provided an understanding 

needed for the development of small fuel cells for portable electronics. In addition to his exceptional achievements 

in research, Dr. Wang has done outstanding work in advising graduate students. His influence in the fuel cell 

area extends beyond his laboratory through his former Ph.D. students who now work in academia and research 

laboratories throughout the world. 

Sponsored by the Penn State Engineering Society (PSES), the awards recognize outstanding contributions, 

research, teaching, advising, and service in the College of Engineering. The Outstanding Teaching Award recognizes 

individuals who show a special talent and commitment to teaching, while the Premier Research Award honors 

faculty who have previously been recognized for outstanding research and are considered preeminent in their field. Chao-Yang Wang
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Tim Simpson Named New Learning Factory Director

Dr. Timothy W. Simpson, professor of mechanical 

and industrial engineering and director of the College 

of Engineering’s Product Realization minor, has been 

selected as the new director of the Learning Factory. 

He replaces John Lamancusa, professor of mechanical 

engineering, who co-founded the facility in 1994.

The Learning Factory is the hands-on laboratory for 

seventeen design-related courses in six engineering 

departments as well as the Product Realization minor. It provides modern 

design, prototyping, and manufacturing facilities, including machining 

(CNC and manual), rapid prototyping, welding, metrology, and CAD/CAM.

Simpson has been involved with the Learning Factory since he came 

to Penn State in 1998. “The first course I taught was one of the senior 

capstone courses in Mechanical Engineering, which had five projects 

from the Learning Factory,” he explains. “In fact, I was hired into a joint 

appointment in both mechanical and nuclear engineering and indus-

trial and manufacturing engineering that was created by Al Soyster, the 

former head of industrial and manufacturing engineering and one of the 

Learning Factory co-founders.’’

Before coming to Penn State, Simpson was a National Science Founda-

tion (NSF) Graduate Research Fellow and Teaching Fellow at the George 

W. Woodruff School of Mechanical Engineering, Georgia Institute of 

Technology, Atlanta, Georgia. His research interests include engineering 

design and design methodology, mass customization, product family and 

product platform design, and multidisciplinary design optimization and 

visualization.

The author of more than 175 journal and conference papers and lead 

editor of the book Product Platform and Product Family Design: Methods 
and Applications (Springer, 2005/2007), Simpson has received many 

awards, including the Society of Automotive Engineers’ Ralph R. Teetor 

Educational Award (2005); an NSF Career Award; the 2007 President’s 

Award for Excellence in Academic Integration; Penn State Engineering 

Society Outstanding Research and Teaching Award (2004 and 2002); and 

the Department Head Faculty Award (1999). He is an active member of 

the American Society of Mechanical Engineers, the American Institute of 

Aeronautics and Astronautics, and the American Society of Engineering 

Education.

Simpson is grateful for the new opportunity. “There are not many chances 

in one’s career to take something that is already so successful and try 

to make it better,” he said. “I am excited by the opportunity to do so by 

expanding the Learning Factory to better serve the college.”

Simpson Awarded 2007 President’s 
Award for Excellence in Academic 
Integration
(From Penn State Newswire) 

Dr. Timothy W. Simpson, professor of mechanical 

and industrial engineering, has been awarded the 2007 

President’s Award for Excellence in Academic Integration.

The award is given to a full-time faculty member who has 

exhibited extraordinary achievement in the integration of 

teaching, research or creative accomplishment, and service. 

It was established in 1996 to recognize faculty members 

who have excelled in all three areas of their profession.

Simpson, who joined the faculty in 1998 with a joint 

appointment in the Department of Mechanical and 

Nuclear Engineering and the Department of Industrial 

and Manufacturing Engineering, developed and taught a 

new graduate course in product design and customization 

and a new undergraduate two-course sequence related 

to product development and manufacturing. He currently 

serves as director of a minor in Product Realization, which 

promotes collaborative learning by students on interdisci-

plinary teams.

Simpson is recognized for pioneering new methods and 

tools for designing families of products and using product 

dissection as a means for enhancing classroom learning. 

His contributions in these areas span a variety of novel 

educational and outreach activities, including industry 

partnerships with companies such as Boeing, Bosch, 

and Whirlpool, and multidisciplinary research projects 

that integrate engineering with information science 

and technology and computer science. These activities 

have been supported by more than $9 million in funding 

from industry and government agencies, including three 

multi-university awards led by Simpson and funded by the 

National Science Foundation.

His accomplishments in integrating teaching, research, 

and service have been recognized by numerous awards, 

including the Outstanding Service Award of the American 

Institute of Aeronautics and Astronautics, the Society of 

Automotive Engineering’s Ralph R. Teetor Educational 

Award, and the Outstanding Research Award and Premier 

Teaching Award from the Penn State Engineering Society. 

He currently serves as associate editor of the ASME Journal 
of Mechanical Design and the International Journal of 
Mass Customization.

Four MNE Faculty are Elected ASME Fellows

The Department of Mechanical and Nuclear Engineering is proud to announce that four members of 

its faculty have been elected Fellows of the American Society of Mechanical Engineering (ASME). This 

honor recognizes significant achievements in and contributions to the engineering profession.

Dr. Christopher Rahn, who obtained his Ph.D. from the University of California, Berkeley, in 1992, 

is a professor of mechanical engineering. His research on the modeling, analysis, and control of 

mechatronic systems garnered the prestigious Office of Naval Research Young Investigator Award 

and has resulted in one book, more than eighty refereed publications, and several patents. Rahn was 

an associate editor of the ASME Journal of Dynamic Systems, Measurement, and Control and is cur-

rently an associate editor of the ASME Journal of Vibration and Acoustics and vice chair of the ASME 

Technical Committee on Vibration and Sound.

Dr. Liming Chang, who earned his Ph.D. from the University of Illinois in 1988, is a professor of me-

chanical engineering. Chang conducts research in contact mechanics and lubrication fundamentals. 

His main expertise lies in modeling and experimentation of elastohydrodynamic (EHL), mixed, and 

boundary lubrication. Chang has published his research results in a number of international journals. 

His achievements of research originality include modeling of micro-EHL and mixed lubrication with 

thermal and transient effects; analysis of lubricant rheological behavior on EHL and micro-EHL 

responses; micro-contact mechanics and boundary lubrication modeling; modeling of contact  

and lubrication problems with optimal balance between accuracy and practicality; and chemical- 

mechanical polishing. Chang has been an associate editor of two leading tribology journals: the 

ASME Journal of Tribology and Tribology Transactions.

Dr. Joe Sommer obtained his Ph.D. from the University of Illinois at Urbana-Champaign in 1980 

and is a professor of mechanical engineering. His research expertise is in the areas of kinematics, 

biomechanics, machine vision, and vehicle dynamics, which earned him the 2002 Milton S. Eisen-

hower Award for Distinguished Teaching. Sommer was one of the founders of the Excellence Center 

in Computer Science and Systems Engineering in Linkoping (ECSEL). Funded by the National Science 

Foundation, ECSEL is a coalition of seven engineering schools and colleges committed to a five-year 

effort to renew undergraduate engineering education and make the engineering profession attractive 

to a broader spectrum of youth. Sommer has published 110 scientific publications and supervised 

more than fifty graduate degrees.

Dr. Savas Yavuzkurt, who obtained his Ph.D. from Stanford University in 1978, is a professor of 

mechanical engineering. His research expertise is in the areas of turbulent flows (experimental and 

theoretical), convective heat transfer (particularly gas turbine heat transfer), experimental methods 

in fluids and combustion, and alternate energy sources. Yavuzkurt serves on the following ASME 

committees: Gas Turbine Heat Transfer; Fluid Machinery; and Coal, Biomass, and Alternative Fuels. 

He is also a member of Penn State’s Center for Acoustics and Vibration. He has published numerous 

scientific publications and supervised approximately thirty graduate degrees. Yavuzkurt has taught 

mechanical engineering topics to more than 3,000 undergraduate and 300 graduate students over 

the course of thirty years. 
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Department News
MNE Welcomes Four New Faculty Members

The Department of Mechanical and Nuclear Engineering welcomes four new faculty members: Cari Bryant Arnold, 

Leland Engel, Seungjin Kim, and Jelena Srebric.

Cari Bryant Arnold

Cari Bryant Arnold joined the Penn State faculty in August 2007 as an assistant professor in the Engineering Design 

program within SEDTAPP with a joint appointment in the Department of Mechanical and Nuclear Engineering. She was 

awarded the James F. Will Career Development Professorship. Her research interests are design theories and methodolo-

gies, specifically research into innovation and automated conceptual design technologies, and concept development for 

interdisciplinary research areas such as bio-, micro-, and nanotechnologies.

Originally from Kansas City, Missouri, Arnold completed her formal education at the University of Missouri—Rolla, 

where she received a B.S. in mechanical engineering in 2000 and finished her doctoral degree in 2007. She also received 

master’s degrees in mechanical engineering and biomedical engineering from the University of Michigan in 2003. 

Leland Engel

Leland Engel graduated from the U.S. Naval Nuclear Power School and subsequently received his B.S. from Penn State 

and M.S. from the University of South Florida. 

Leland’s engineering career started in the depths of the oceans in the nuclear engineering spaces of submarines and 

has since progressed to outer space. He worked as a project engineer for a medium-size manufacturing firm that made 

valves for nuclear power plants. He was also a senior engineer at a large aerospace company where he worked in the 

reliability and design engineering departments. His most recent research has been designing, manufacturing, and testing 

instrumentation and structures for Penn State’s Department of Astronomy and Astrophysics. He has participated in sev-

eral NASA projects, including three satellites, four sounding rockets, and two high-altitude ultralong balloon flights over 

Antarctica. Other design projects include the Hobby-Eberly Telescope, a large ground-based observatory. 

Leland has been teaching the M E junior-level design course and capstone senior design course for several years.  

This summer, he became capstone project coordinator, which involves recruiting and defining the scope of industry-

sponsored M E projects through the Bernard M. Gordon Learning Factory. 

Seungjin Kim

Dr. Kim received his Ph.D. in nuclear engineering in 1999 from Purdue University, where he was a postdoctoral research 

associate (1999) and visiting assistant professor of nuclear engineering (2002). In 2003, he started a tenure-track faculty 

position as an assistant professor of nuclear engineering at University of Missouri—Rolla. He joined Penn State in June 

2007. Dr. Kim has worked on dynamic modeling of two-phase flow for more than ten years. His research interests also 

include reactor thermal hydraulics, interfacial area transport, geometric effects in two-phase flow, severe accident analy-

sis, and two-phase flow instrumentation.

Jelena Srebric

Dr. Srebric is an adjunct professor in the Department of Mechanical and Nuclear Engineering. She holds a Ph.D. from 

the Massachusetts Institute of Technology and M.S. and B.S. degrees from the University of Belgrade. Srebric conducts 

research and teaches in the field of building sustainability, energy consumption, air quality, and ventilation methods. 

She designed and built a state-of-the-art environmental chamber facility at Penn State for energy and indoor air quality 

studies. Her work is sponsored by several grants from the National Science Foundation (NSF) and National Institute for 

Occupational Safety and Health (NIOSH). She is a recipient of both NSF’s and NIOSH’s career awards. She has published 

extensively in the field and received several research awards, including one form the International Academy of Indoor  

Air Sciences.
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Learning Factory Expands and Celebrates Twenty-fifth Student  
Project Showcase

May 3, 2007, marked a historical event for the Learning Factory—the groundbreaking for a $1.1 million expan-

sion of the facility. Made possible by a generous donation from Bernard M. “Bernie” Gordon (in conjunction with 

the 2006 National Academy of Engineering’s Bernard M. Gordon Prize for Innovation in Engineering Education), 

the 3,000-square-foot addition will provide much-needed space to support the growing demand and increased 

interest for senior capstone design projects within the College of Engineering. 

Phase 1 was completed in mid-August, and the Learning Factory was “open for business” for thirty new 

industry-sponsored projects in fall 2007. Phase 2 was completed in November 2007, with equipment reloca-

tion occurring during the holiday break. The fully renovated and expanded Bernard M. Gordon Learning Factory 

debuts in spring 2008. 

On the same day, the Learning Factory hosted its twenty-fifth Student Project Showcase at the HUB-Robeson 

Center, bringing the total number of completed projects to nearly 600 since the first showcase twelve years ago. 

More than 150 companies have sponsored projects for the Learning Factory to date; 91 percent of those spon-

sors were satisfied or highly satisfied with their project results. 

The joyous occasion continued into the evening, as the College of Engineering hosted the first Engineering Edu-

cators and Industry Partners Day at the Penn Stater Conference Center Hotel. The event drew more than 300 

students and dozens from the industry, as we focused on student–industry engagement and the importance of 

industry-sponsored, real-world projects. It was a great opportunity for students, engineering educators, and in-

dustry leaders to network and share ideas and goals. Everyone was enlightened by the comments of Steve Glus-

man, our featured speaker from The Boeing Company. John Lamancusa, professor of mechanical engineering, 

was honored at the dinner for his many years of commitment and dedication to the Learning Factory, having 

announced that he was stepping down as its director. Effective July 1, 2007, Timothy W. Simpson, professor of 

mechanical engineering and industrial engineering, was appointed as the Learning Factory’s new director.
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MNE Distinguished Lecture Speakers

During the 2007–08 academic year, the department hosted a number 

of seminars presented by well-recognized individuals to our graduate 

students and faculty. These distinguished lectures were made possible 

through the support of Air Products and Chemicals, Inc., and an endowed 

gift from Frank Gabron ’55 M E in memory of Dr. George M. Dusinberre, a 

mechanical engineering faculty member from 1948 through 1960. 

The Air Products Distinguished Lecturers included Drs. Om Sharma, 

Stephen Pope, Elaine Oran, and Dale Klein. Dr. Sharma, a Senior Fellow 

at United Technologies Research Center, presented a seminar on the 

advancement of design technology for aircraft through computational 

fluid dynamics. Dr. Pope, Sibley College Professor at Cornell University, 

presented his work on the modeling of complex turbulent combustion. 

Dr. Oran is a senior scientist at the Naval Research Laboratory, where she 

does work on modeling detonations. Dr. Klein is chairman of the U.S. 

Nuclear Regulatory Commission.

Two additional speakers are scheduled to deliver lectures this year as part 

of the Air Products series: Dr. Richard Lahey, Edward E. Hood Professor of 

Engineering at Rensselaer Polytechnic Institute, and Dr. James Grotberg, 

professor of biomedical engineering and surgery director of the NASA 

Bioscience and Engineering Institute at the University of Michigan.

Two Dusinberre Distinguished Lectures are scheduled for 2008. Dr. 

William Perry, Michael and Barbara Berberian Professor at Stanford 

University, will speak on April 28; and Dr. Forman Williams, Presidential 

Chair Professor in Energy and Combustion Research in the Department 

of Aerospace Engineering at the University of California, San Diego, will 

speak on September 9.
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Retired engineering professor and nuclear power pioneer dies at 86
(From Penn State Newswire) 

Warren Frank Witzig, age 86, one of the pioneers of 

nuclear power in the United States and retired profes-

sor of nuclear engineering and former department head 

at Penn State, died June 14, 2007, in State College, 

Pennsylvania. The Penn State Nuclear Engineering Society 

recently honored him as a “visionary and innovator in the 

establishment of the (U.S.) nuclear power industry.” 

Witzig conducted research in reactor design and safety, 

fuel cycle, nuclear safeguards, rad waste disposal, emer-

gency planning, and radiation monitoring. He became 

professor and department head of nuclear engineering 

at Penn State in 1967. Witzig was responsible for one of 

the earliest student programs in nuclear engineering in 

the United States. He established the undergraduate and 

associate degree programs and initiated the continuing 

education program on radiation, nuclear safety, and envi-

ronmental effects for public education. He supervised the 

Triga Mark II Reactor, Cobalt-60 Facility, and Low-level 

Radiation Monitoring Laboratory, all in the Breazeale 

Reactor Building.

Retiring from the University in 1986, he served on the 

GPUN board of directors, the nuclear oversight commit-

tee for the board of directors of PSE&G (Salem I, II, and 

Hope Creek), the Texas Utilities Nuclear Safety Com-

mission for Comanche Peak Reactors I and II, the TVA 

Nuclear Safety Review Board (Watts Bar), the Seabrook 

Blue Ribbon Committee on Emergency Evacuation, and 

the National Nuclear Accreditation Board of INPO. Witzig 

chaired the Westinghouse GoCo Sites Nuclear Safety and 

Environmental Institute board of directors from 1988  

to 1993.

In 1989, Gov. Richard Thornburgh called him into the 

service of the Commonwealth of Pennsylvania during 

the emergency shutdown of Three Mile Island II. In June 

1992, Witzig presented the paper, “The Value of a Nuclear 

Safety and Environmental Committee,” at the Ukraine 

Academy of Science at Chelyabinski State University and 

toured the site of the explosion at the Chernobyl nuclear 

power plant.

Witzig was a lifelong advocate of nuclear energy as a 

clean, safe, and efficient source of energy and for the 

training, accreditation, and oversight of nuclear opera-

tors. During World War II, he worked on the Manhattan 

District program on high-vacuum systems, heat transfer, 

mass spectroscopy, and ionic centrifuge. He served as 

the first experimenter in the Materials Testing Reaction 

and later as engineering manager of in-pile tests for the 

naval reaction program in Hanford, Chalk River, and the 

MTR-ETR complex. 

Witzig served as senior engineer for the USS Nautilus, the 

world’s first nuclear-powered ship, and took its reactor 

critical in 1954. He also developed engineering used in 

the Skipjack and George Washington series of nuclear 

submarines, which have been the backbone of the U.S. 

nuclear navy. Witzig was co-author of the first FSAR 

(Final Safety Analysis Report) for the Nautilus and nu-

merous classified reports. In 1960 he co-founded Nuclear 

Utilities Services Corporation in Washington, D.C., for 

which he served as senior vice president and a member 

of the board of directors. The corporation grew from a 

two-man organization to the largest independent group 

of nuclear consultants in the nation.

He held overall responsibility for technical direction  

of work related to the application of nuclear energy  

for the production of electricity, small military reactors,  

test reactors, and the use of nuclear reactors and  

isotopes in aerospace. He traveled worldwide in his 

consulting practice.

Among Witzig’s honors are Fellow, American Nuclear So-

ciety; Fellow, American Association for the Advancement 

of Science; Sigma Xi, Sigma Pi Sigma, and Eta Kappa Nu 

honor societies; Special Citation for an Engineering Edu-

cator in Excellence in Engineering Education, EEI Power 

Engineering; Who’s Who in Engineering and America; and 

Penn State’s Outstanding Service Award for retirees.

Memorial contributions may be made to the Bernadette 

and Warren F. Witzig Nuclear Engineering Scholarship at 

The Pennsylvania State University, 1 Old Main, University 

Park, PA 16802-1502.
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Blickley Awarded Posthumous Degree

It is with a deep sense of loss that we award Matthew Phillip Blickley a posthumous bachelor of 

science degree in Mechanical Engineering. Matthew, an outstanding student in the Department of 

Mechanical and Nuclear Engineering, passed away August 6, 2007. He was the son of Susan (Moser) 

Blickley and Phillip Blickley of Allentown, Pennsylvania.

Matthew’s accomplishments are impressive. He was a Schreyer Scholar and recipient of the 2007–08 

William and Wyllis Leonhard Scholars Program Scholarship and the 2007 Honeywell Innovator Scholarship. 

He had completed internships with the Army Research Lab and Air Products and Chemicals, Inc.

Probably our most striking memory of Matthew is his commitment to service in our department and 

beyond. At the end of the 2006–07 academic year, Matthew was elected president of our American 

Society of Mechanical Engineers (ASME) student chapter. He also served as an officer of Tau Beta 

Pi, the honorary engineering organization, and as a student mentor at the Schreyer Honors College. 

For three years, Matthew volunteered for Penn State’s Dance Marathon, an event organized by our 

students to help fight pediatric cancer. He was the team leader on the El Salvador water supply team 

for Engineers for a Sustainable World. Matthew’s service illustrates not only his commitment to the 

mechanical engineering profession, but also his personal conviction to make the world a better place. 

Matthew’s passing is a loss to our profession, but, more important, a loss to our society. He will 

remain in our memories. The ASME student chapter is planting a memorial tree in Foundry Park, and 

a Penn State donor is establishing a scholarship in Matthew’s name.

Matthew Phillip Blickley


