
 

 

Message from the Chair — Sarma V. Pisupati  
 
Dear Member, 
 
It gives me a great pleasure to write to you as Chair of this Energy Conversion and 
Conservation Division. I am proud to report that the Division is doing well and is con-
tinuing to grow in all dimensions.  I would like to express my thanks and appreciation 
to Heather Cooper for providing great leadership to the division as Chair last year. 
Craig Somerton just completed his tireless service over the past five years in various 
capacities. Ilya Grinberg continued to work with several organizations for sponsor-
ships. I would like to acknowledge and thank Mathworks, and US Didactic, for their 
continued support through sponsorship of ECCD technical sessions. We had a very 
productive and well-attended Annual Meeting in Pittsburgh. Thanks to Steve Wil-
liams, our Program Chair, who has put up an outstanding program. The number of ses-
sions at the Annual Meetings has been more than seven for the past couple of years. 
The attendance during early morning sessions has been over twenty five and in some 
of the renewable and sustainable energy related sessions has reached seventy five. Ku-
dos to all these officers for their outstanding efforts! We had several great quality pa-

pers, and after a rigorous peer re-
view process, three best papers 
were selected. Hearty congratula-
tions to the three Best Paper 
Award winners of the Division! 
 
Energy continues to be an impor-
tant issue for global economy. 
Over the past three years, gaso-
line, residential natural gas and 
electricity prices have increased 
133%, 51%, and 9%, respectively. 
General awareness about the en-
ergy issues is increasing. World 
energy requirement is expected to 
grow to 703 Quads by 2030 from 
446 Quads in 2004. Renewable 
energy market is seeing unprece-
dented growth. Transmission and 
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distribution are critical for the new energy technologies to be viable. Along with these challenges, energy research, 
and education are taking a more important and prominent role in the engineering curricula. Several novel initiatives 
are being planned, proposed, and implemented. We, at Penn State, have started a new interdisciplinary Energy Engi-
neering Undergraduate Major in fall of 2007.  As the Program Officer of this new program at Penn State, I am al-
ready seeing the interest in younger generation (high school seniors) 
and conviction to not only to work on technical aspects of alternative 
energy choices but also entrepreneurship to develop economically vi-
able solutions for the world. In addition to Energy Engineering, Penn 
State has developed a Major in Energy Business and Finance. Similar 
initiatives in other schools are being proposed. I request you all to re-
port such initiatives to be published in our News Letter for the benefit 
of our membership. 

 

In these exciting times, I see enormous opportunities for the Division to 
grow even to greater heights.  Our Division should expand our fundrais-
ing activities to establish faculty awards and externally funded paper 
competition awards. Please do not hesitate to contact me with any sug-
gestions. We also have a need for more volunteers to serve on adhoc 
committees to improve outreach activities, explore possibilities of a 
Division Dinner, and lead fundraising activities, industrial liaison and to review the papers to maintain the quality 
and encourage participation. 

 

The signs of fall are showing up with leaves turning to bright colors. I know that you are all busy with classes and 
research activities.  It is also time for us to start thinking about the next meeting in San Antonio, TX in June. Marga-
ret Bailey is planning another outstanding Program for next year. I encourage every one of you to come, share your 
work and exchange ideas with professional family members. 

 

Have a Great Semester! 

 

Sarma Pisupati 

Chair, ECCD Division 

Associate Professor and Energy Engineering Program Officer 

Energy and Mineral Engineering Department 

Faculty Fellow, Dutton e-Education Institute 

126B Hosler Building, Penn State University 
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ABSTRACT SUBMISSION WILL BE OPEN SEPTEMBER 8, 2008 through     
OCTOBER 10, 2008.   

The Energy Conversion and Conservation Division invites papers for the 2009 ASEE Annual Conference and 
Exposition to be held June 14-17, 2009 in Austin, Texas.   Topics of interest to Energy Conversion and Conser-
vation Division include, but are not limited to:  

• Energy Conversion and Conservation Related Curricula, Courses, and Student Projects:  
• Curriculum development and assessment 
• Course organization and content  
• Laboratory equipment and experiments  
• Student projects  
• Coop/intern programs  
 

• Impact on Energy Conversion and Conservation (ECC) Education due to Changing and Emerging Tech-
nologies and Globalization :  

• Renewable sources such as wind, solar, and hydro 
• Direct energy conversion technologies including photovoltaics, fuel cells, thermionics, thermoe-

lectric, magnetohydrodynamics, etc. 
• Energy storage including hydrogen technologies 
• Energy conversion and related technologies such as coal gasification, coal to liquid fuel proc-

esses, cogeneration, carbon sequestration, etc. 
• Sustainable engineering 
• Globalization and associated impacts on ECC education 
• International partnerships 
• Worldwide energy supply/demand standing and impact on ECC education 
• Diversity and K-12 initiatives which focus on ECC  
• Efficiency improvement and/or emissions reductions 
• Electrical distribution and power systems 
• Advanced computer applications for teaching, research, and management  
• Industrial and commercial energy conversion and conservation  
• Aerospace power and energy research and management  
• Role of engineers in the formulation and enforcement of public policy related to energy at all 

levels (local through international) 

Papers should focus on teaching and learning. 

Interested authors may submit a 300 to 500 word abstract to the ASEE Smooth Paper system at http://
www.asee.org/SmoothPaper/.  Author’s kit and other information are available at:  http://www.asee.org/
conferences/annual/2009/.  
Authors of accepted abstracts will be notified of abstract acceptance by the beginning of January 2009 and will 
be invited to submit a full paper for peer review and possible inclusion in the conference proceedings.  Full pa-
pers must be submitted through Smooth Paper by February 27, 2009.  All ASEE Divisions are now publish-to-
present.  Only papers published in the conference proceedings will be presented at the conference. Published 
papers will be considered for the Energy Conversion and Conservation Division’s best paper awards. 

For more information, contact ECCD Program Chair Margaret Bailey, Mechanical Engineering, Rochester Insti-
tute of Technology, 76 Lomb Memorial Drive, Rochester, NY 14623, phone:  585-475-2960, email:  
mbbeme@rit.edu.  
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I am honored to serve as the new 2008-2009 Newsletter Editor for the Energy 
Conversion and Conservation Division. I have a BS degree in Electrical Engineer-
ing from Istanbul Technical University (ITU)  in Turkey, an MS degree in Control 
and Computer Engineering from ITU,  an MS degree in Electrical Engineering at 
the University of Colorado at Boulder, and a Ph.D. in Electrical Engineering at the 
University of Wyoming. I have been serving at ASEE Engineering Technology 
Division since 2001 as a reviewer, session moderator and co-moderator. I am very 
happy to join to ECCD Division and interested in innovations, challenges, and op-
portunities in the electrical power engineering, conventional and renewable energy 
fields as well as impacts to our higher  education.  

Please do not hesitate to contribute to the future newsletters with articles, quick 
notes, news, and anything that can be interest to our distinguished division mem-
bers. 

I can be reached at: pecen@uni.edu  or tel. (319) 273 2598     
http://www.uni.edu/~pecen   

 A QUICK NOTE FROM THE EDITOR  

  

BEST PAPER AWARDS by Stephen Williams 

3
rd

 Place Award – Patrick Trebbe, Minnesota State University – Mankato, CON-

STRUCTION OF A RADIANT COOLING AND CONTROL DEMONSTRATION UNIT FOR 

USE IN ENGINEERING COURSES 

2
nd

 Place Award – Robert Fletcher, Lawrence Technological University, UTILIZING 

UNDERGRADUATE ENGINEERING STUDENT RESEARCH ASSISTANTS IN FUEL CELL 

DURABILITY AND RELIABILITY TESTING; ASSESSING THEIR FEASIBILITY, BENEFITS, 

VALUE AND CONTRIBUTIONS  

1
st

 Place Award – Sarma Pisupati, Pennsylvania State University, DIFFERENCES IN 

TEACHING AND LEARNING OUTCOMES IN FACE-TO-FACE, ONLINE AND HYBRID 

MODES OF ENERGY CONSERVATION COURSE 

 

 

 

 

 

 

 

Recayi "Reg" Pecen, Ph.D.           
Associate Professor &  Program 
Coordinator    Electrical Engi-
neering Technology    Univer-
sity of Northern Iowa 
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Session 1133: Learning about Electric Energy Conversion 
LABORATORY IMPLEMENTATION OF BANG-BANG CONTROLLER-BASED MOTOR 
DRIVE MODULE FOR MODELING AND CONTROL COURSES   
Ahmed Rubaai, Ramesh Chawla, Joesph Cannon, Howard University, Washington, D.C., 

 This paper describes a novel methodology for development of real-time control design and implementa-
tion of an enhanced bang-bang controller with particular emphasis on student use in a laboratory environ-
ment. The students designed and implemented their controller using a dSPACE DS1104 digital signal 
processor (DSP)-based data acquisition control (DAC) system, and MATLAB/Simulink environment. The 
controller is implemented in real-time, using the position control of a brushless drive system as a testbed. 
Experimental results show that the improved bang-bang controller produces adequate control performance, 
particularly in handling nonlinearities and external disturbances. The real-time design of the controller is 
integrated with previously taken lectures in linear control systems course offered every spring semester. 
The paper also presents a hardware platform used during the course.    
 
Students graphically designed their real-time controller in MATLAB/Simulink and dSPACE DSP environ-
ment without being distracted by software implementation issues. The MATLAB/Simulink environment 
allowed the student to experiment interactively and in realtime by modifying any of the Simulink blocks 
without the need to rebuild and download a new Simulink model to the dSPACE DSP. Different test cases 
were used to evaluate the performance of the bang-bang controller. The students observed from the experi-
ment that the smaller the dead-band the more sensitive the control signal in tracking the reference signal. 
Students gained better understanding of control theory and bang-bang control, by tuning their controller to 
obtain results for different test cases using the MATLAM/Simulink graphical interface and ControlDesk of 
dSPACE DSP. Results for all test cases have been presented in the implementation and results section. 
This helped students focus more on the characteristics of the controller to better understand the functional-
ity of the bang-bang controller. 
 
USING INEXPENSIVE A.C. MOTOR DRIVES IN AN 
INTRODUCTORY POWER AND CONTROLS COURSE   
Timothy Skvarenina, Purdue University. 
 
The induction motor is generally cheaper and more rugged than a dc machine. Thus, ac variable frequency 
drives (VFD) have made induction motors the first choice for variable-speed applications in industry. As a 
result, ac motor drives are an important topic for introductory power or motors courses. The newest gen-
eration drives offer the ability to program the drives, either with a human interface module or via a link to a 
computer. One difficulty with incorporating variable-frequency drives into a laboratory portion of the 
course is the expense. 
“Name-brand” drives can cost more than $2,000, even for fractional horsepower motors, and software to 
communicate with the drives can cost several thousand dollars. Fortunately, the internationalization of 
power equipment manufacturing has brought about the opportunity to obtain much less expensive drives 
(about $250) that offer the same functionality as the high priced brands. The drives were connected to PCs 
using internet protocols, which allowed them to be programmed “remotely” as well as from the front panel. 
This paper begins by describing some of the capabilities of modern VFDs, in particular the “generic” drive 
that was chosen, and how it is used in lab. It then discusses how the drive was used in lab by the students 
and shows some typical results. Experimental procedures for the laboratory are included. 
 



 

Page 6 

ECCD FALL 2008  

Inexpensive, three-phase, variable-frequency motor drives have been used for three semesters. While there 
has not been any formal assessment of the student learning as a result of their use of the drives, it has been 
observed that all students were able to program the drives and obtain the required data for the lab. Their lab 
reports generally showed a good understanding of the operation of variable-frequency drives. Overall these 
drives have proven to provide as good a learning experience for the students as the previous “name brand” 
drives. In addition, for a relatively modest cost, we added ethernet connectivity that allows communication 
to the drive via a web browser, eliminating the need for expensive communication software. The drives 
have proven to be reliable. During the first year, one did fail and it was replaced within a week by the dis-
tributor. For the future, we are looking at the possibility of developing an additional 
experiment with the drives, utilizing more of their capabilities. 
 
AC 2008-1323: USING STUDENT PROJECTS TO DEVELOP LABORATORY EXPERIMENTS 
FOR THE POWER ELECTRONICS COURSE 
Robert O’Connell, Michael Moore, and Kevin Zimmershied, University of Missouri – Columbia. 
 
A recent study of the views of undergraduate engineering students concerning their engineering educational 
programs established that “students would like to see more opportunities to give input to the system,” and 
that “much can be learned from involving students in the process of educational/instructional development.” 
The study quoted from the National Survey of Student Engagement (NSSE) 2000 report that “students learn 
more when they are intensely involved in their education and have the opportunity to think about and apply 
what they are learning.” Given this information, it was decided to conduct an exercise in student participa-
tion in curriculum development, specifically in the development of a laboratory experiment for the senior-
level power electronics course (a course lab), using results from a project in the junior level projects course. 
The exercise had two purposes: first, to obtain an idea of how well students could do this; and second, to 
determine how challenging and meaningful an exercise, it appears that projects course students can contrib-
ute usefully and meaningfully to the course lab component of curriculum development. 
All of the recommended revisions to the student-written course lab are minor and can be implemented eas-
ily and quickly. With those revisions the course lab description should be suitable for use in the power elec-
tronics course. The effort required of the student participants to write the course lab was significant, primar-
ily because it involved conversion of an inductive-learning-based project to one which is deductive-learning
-based. Despite this, the effort was not prohibitive and the students’ overall impression of the exercise was 
very positive. Thus, even though the statement is based on only this one case, it appears that projects course 
students can participate meaningfully, in the course lab component of curriculum development. This would 
be one way of providing students the “opportunity to give input to the system” and involve them “in the 
process of educational/instructional development.” 
 
AC 2008-931: ELECTRIC MACHINES PROJECT ACTIVITIES USING MATHCAD E-BOOK 
Ilya Grinberg, Buffalo State College,   Carl Spezia, Southern Illinois University-Carbondale 
Herbert Hess, University of Idaho 
 
Recent software advances have made a wide variety of computer-based learning tools available for teaching 
induction motor theory. These tutorials and visualizations typically target specific fundamental topics, re-
quire detailed knowledge of the development software to produce, and provide a rudimentary connection  
with other relevant practical topics like cost of operation. These fundamental applications also do not allow 
them to explore alternatives within the presented material. MathCAD® E-books provide a platform for stu-
dent learning which avoids the shortcomings of other instructional software and combines it with actual 
laboratory measurements to enhance students’ learning experience. This paper presents assessment results 



 

for an E-book application that combines induction motor theory with engineering economics in a novel for-
mat. The study exposed students to several different pedagogical approaches and evaluated student learn-
ing with several different assessment tools. These approaches included traditional lecture/written home-
work, in-class introduction and application of the E-book, selfstudy using the E-book, and E-book simula-
tions. Laboratory measurement of induction motor performance under various load levels and load types 
links theoretical analysis and practical motor applications. The project includes a detailed economic analy-
sis of an induction motor application that simulates the work of practicing engineers. A data from a pilot 
study shows this to be a promising presentation method. 
 
This paper demonstrates the effectiveness of combining the interactive simulation tools available through a 
tailored MathCAD® E-Book and a strong laboratory component. The E-book enables the instructor to 
build even better and more effective interactive simulations than available previously, attractively pre-
sented and specifically focused on the students and their learning style. In the work at hand, several funda-
mental concepts of electrical behavior of an induction machine were interleaved with important economic 
issues relating to the same machine’s performance. This produced a uniquely effective learning exercise 
for students who, as a matter of learning style, appreciate the flexibility of simulation but demand appropri-
ate experimental verification. A set of parallel simulations and experiments first establishes the simula-
tions’ credibility; then students are encouraged to return to the simulations to extend their learning of the 
machine behavior and concurrently incorporate economic influences that would be otherwise difficult to 
establish experimentally. Interleaving of simulation and laboratory experiment continues throughout the 
project. Using this innovative combination of E-book simulation and laboratory experiment, an ambitious 
ten-point laboratory program was successfully completed. Assessment of this laboratory program reveals 
that the students appreciated the simulations and learned from them, but they insisted that a laboratory ex-
perimental component was necessary and not merely an enhancement. Experimental observation is the 
yardstick that they use to evaluate the credibility of the simulation and even the quality of its graphics and 
animations. This study will extend to students at other institutions; further results will be presented at the 
conference. 
 
Session 1333: Sustainable Energy Issues in Education 
AC 2008-576: THE EARTH SUSTAINABILITY COURSE SERIES 
Cortney Martin, Barbara Bekken, Sean McGinnis, Virginia Polytechnic Institute & State University 
 
Undergraduate engineering programs are faced with critical challenges as they continue to adapt to address 
the needs of the global marketplace, and more importantly, the needs of a planet that has surpassed its car-
rying capacity1. Both ABET and the National Academies recognize the need for a new kind of engineer 
who has deep cross-cultural and cross-disciplinary competencies. In response to mounting economic pres-
sures and competition from other countries, engineering programs have historically responded by becom-
ing more specialized and more technical to produce students who could readily contribute to growing in-
dustries. However, this model of specialization is no longer entirely adequate for today’s complex prob-
lems that cut across the boundaries of academic departments, nations, and cultures. In addition to technical 
knowledge and skills, engineers today need two other fundamental competencies: (1) an ability to apply 
math and science tools at the intersection of global economics, culture, government, health, history, and the 
arts; and (2) a deep appreciation for the limits of our available resources, and the need for socially-
responsible cradle-to-cradle2 designs that protect the health of people and the environment. 
The ES program goals map directly to each and every outcome goal prescribed by ABET. This holistic ap-
proach to the ABET program outcome criteria stands in stark contrast to the common approach of scatter-
ing the desired learning outcomes through a patchwork of individual courses within a curriculum. We sug-
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gest that this type of themed general education program should be considered for wider use, particularly 
among engineers, for whom curricula tend to be somewhat narrow. For non-engineers, this program pro-
vides a deeper look at mathematical, scientific, and engineering concepts within the context of researching 
and providing potential solutions to real world problems-- including problems that are directly related to 
those that student participants will and are encountering. 
 
AC 2008-73: INTEGRATION OF RENEWABLE ENERGY IN THE ELECTRICAL ENGINEER-
ING CURRICULUM Lana El Chaar, Petroleum Institute 
 
The United Arab Emirates (UAE) is an important oil producer with the fifth largest proven oil reserves in 
the Middle East. In 2004, natural gas supplied 64 percent of the country’s total energy consumption, and oil 
supplied the remaining 36 percent. However, approximately 97 percent of the UAE’s electricity production 
is fueled by natural gas, with the remaining three percent produced by diesel generation and steam turbines. 
 
It is a fact that not only will conventional sources of energy remain dominant for quite some time, but also 
that sustainable sources are still more expensive for energy production compared to traditional sources. 
However, Global warming as well as climate changes have raised great concerns for all of mankind. Several 
developed countries have started to enhance the use of renewable energy and have set up plans in order to 
move forward toward such technologies. 
One of the most important factors is to produce expert engineers in these areas. If you are the early bird you 
will have the technology ready when it is needed. Hence you will have technology transfer. Countries under 
development like the UAE are steering toward such technologies and it is our role as educators to produce 
engineers who have knowledge in designing or maintaining such technology. To date, most universities in 
the region have not yet introduced or integrated this discipline into their curriculum. However the experi-
ence described above definitely shows that students are eager to learn more about the latest in technology. 
This experience has shed light on several issues and has enhanced students’ awareness of the environment 
they live in and how to make it more secure for their future. The methodology applied above was so suc-
cessful that it is being implemented in other courses. Local field trips as well as weekly seminar presenta-
tions by industrial engineers are scheduled to enhance the learning of our students. Renewable energy has 
become an important issue in this area where oil and gas are major sources of energy and contributors to the 
growth and development of the country. The experience presented has led to a great interest in this area and 
now more related courses are on their way. 
 
AC 2008-2837: ORGANIZATION OF AN INTRODUCTORY GREEN 
ENGINEERING COURSE FOR ENGINEERING UNDERGRADUATES 
Barbara Utley, Andrea Ludwig, John Cundiff, Sean McGinnis, Virginia Polytechnic Institute and 
State University 
 
Our current fossil-fuel based United States and world economy is not sustainable. Engineers from every dis-
cipline have a role to play; they have an important contribution to make as we transition to a more sustain-
able existence. President Bill Clinton spoke at the 100th anniversary of the American Society of Agricultural 
and Biological Engineers and reviewed the challenges facing society today. He said, “This is a wonderful 
time to be an engineer.4” Yes, the challenges are great and will affect the daily lives of most people on this 
planet. The fundamental goal of the Green Engineering course is to help engineers from all disciplines see 

how they can use their unique knowledge to move toward sustainability, where sustainability is defined as 

meeting the needs of the present without compromising the ability of future generations to meet their own 

needs. 
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This paper describes the on-going development of a course, “Introduction to Green Engineering,” which is 
offered by the College of Engineering (COE) and is available to students from any engineering discipline 
at Virginia Tech. The Green Engineering program has been in existence at Virginia Tech for about a dec-
ade with a formal curriculum associated with it for the past 6 years. This course is one of two core courses 
required for an 18 credit minor. The other core course is “Environmental Life Cycle Analysis.” To com-
plete the minor, students also select 6 credits from approved engineering electives and 6 credits from ap-
proved environmentally focused, but not engineering, courses. 
 
AC 2008-2731: DEVELOPING A PRACTICAL APPLICABLE COURSE IN SUSTAINABILITY – 
AN ENGINEERING CHALLENGE 
Cindy Orndoff, Florida Gulf Coast University 
 
One purpose of teaching sustainability in an engineering curriculum is to foster civic responsibility and de-
velop informed citizens who are responsible to their professions, communities, posterity and to the world. 
This paper involves a guided student study of sustainability in engineering. Essentially students began to 
investigate how we as engineers utilize and implement existing research and products into delivery to the 
customer particularly in terms of green engineering. Due to rising costs in energy, engineering services de-
livered need to be self sustaining whether new or reconstructed. 
 
As the result of this exercise, students demonstrated knowledge in incorporating green construction prac-
tices and promoting the sustainability of aesthetic, as well as economic benefits to the environment. The 
fostering of civic responsibility and developing informed citizens who are responsible to their professions, 
communities, posterity and to the world was evident throughout the entire project. The student investiga-
tion into how we as engineers utilize and implement existing research and products into delivery to the cus-
tomer particularly in terms of green engineering turned into the start of an area of special interest. The in-
vestigation and documentation exercise into green construction practices and its impact on sustainability in 
real world applications was very gratifying to all involved. The application of such practices is applicable 
to both commercial and residential construction; single-family dwellings or entire communities and indi-
viduals and public policy makers. 
 
Session 2133: Investigating Fuel Cells and Alternative Fuels in the Classroom and Lab 
AC 2008-1096: DESIGN AND IMPLEMENTATION OF A HYDROGEN FUEL CELL DATA AC-
QUISITION AND MONITORING SCHEME FOR EDUCATIONAL INSTITUTIONS 
Recayi "Reg" Pecen, Faruk Yildiz, Kenan Baltaci, University of Northern Iowa 
 
The conventional approach to hydrogen fuel cell system design has been defining the system design point 
requirements. That is, for a particular energy system the design operating point requirements, such as, hy-
drogen fuel or power providing capacity for energy based application system, and performance issues, such 
as, effectiveness or performance coefficient would be specified. The system designer would then decide on 
selecting hardware components, instrumentation and data acquisition software that would work together in 
a system to accomplish the required task and meet performance requirements at the design operating point. 
In this data acquisition and monitoring scheme, the decision to select particular components for the overall 
system was considered with high importance to avoid system failures. Relevant and competent system 
modules will be more efficient and save sufficient money over the life of the system to avoid the additional 
expense and time. 
 
Hydrogen fuel cells are important enabling technology for the hydrogen economy and have the potential to 
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revolutionize a way to power our nation by offering cleaner, more efficient alternatives. Fuel cells have the 
potential to replace the internal combustion engine in vehicles and provide power in stationary and portable 
power applications. This system allows students to study the hydrogen fuel cell energy system from its pri-
mary source, characterize the efficiency of the overall process, and finally learn about applied data acquisi-
tion and instrumentation with its challenges. 
 
AC 2008-1564: UTILIZING UNDERGRADUATE ENGINEERING STUDENT RESEARCH ASSIS-
TANTS IN FUEL CELL DURABILITY AND RELIABILITY TESTING; ASSESSING THEIR 
FEASIBILITY, BENEFITS, VALUE AND CONTRIBUTIONS 
Robert Fletcher, Lawrence Technological University 
 
This paper outlines the approach used to staff the project predominantly with undergraduate students, re-
views the activities and accomplishments of the group regarding this project, and reviews the related bene-
fits and consequences of using those students in this research. With the exception of only a brief description 
of the data generated to serve as a reference, this paper does not intend to discuss or review the actual test-
ing results generated by this research, nor any subsequent analysis of the work. Such data topics and results 
are reserved for other future pending publications. 
 
We have found that students benefited not only from the engineering and technical understanding derived 
from such participation, but also in the soft-science areas of teamwork, time management, and multi-
disciplinary activities. Detailed assessment data obtained from the student participants (by written survey), 
as well as from participating faculty that augment the understanding and value of such work to both student 
and institution are provided and reviewed. Some members of the student research team have since gradu-
ated and are now working as engineers in industry. Their perspectives were extremely positive regarding the 
value of participating in such undergraduate research. The results of this effort at LTU strongly support the 
value and benefits of utilizing undergraduate engineering students in our university’s research program. 
 
AC 2008-1457: INCORPORATING A LEARNING COMMUNITY APPROACH TO ENHANCE A 
FUEL CELL RESEARCH EXPERIENCE FOR UNDERGRADUATES (REU) 
Cortney Martin, Brandy Bratton, David Dillard, Michael Ellis, Maggie Bump, Virginia Polytechnic 
Institute and State University 
 
Undergraduate summer research programs have historically been founded on traditional pedagogy: instruc-
tor-led seminars and faculty-directed research and problem solving, with the latter often including an ex-
perienced graduate student or postdoctoral mentor. Empirical studies tell us that learning communities can 
increase student engagement over traditional didactic models. Students are expected to develop a greater 
sense of ownership and thus enhanced self-efficacy with regard to their personal research and collaborative 
abilities. In addition to enabling students to have a rich research experience, the program is also designed to 
further prepare and encourage a more diverse group of students to pursue advanced degrees and careers in 
engineering and sciences related to alternative energy sources in general and PEM fuel cells in particular. 
This paper discusses our experiences in moving our Materials and Processes for Proton Exchange Mem-
brane Fuel Cells Research Experience for Undergraduates (Fuel Cell REU) toward a learning community 
model in 2007 as well as additional changes that are anticipated for 2008. 
 
The purpose of this REU site is to nurture a diverse group of talented undergraduate students to develop an 
appreciation for research and scholarship, a broader base of knowledge, a better understanding of the re-
search process, and a desire to contribute to advances in science and engineering through graduate research 
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and professional careers. However, we also want participants to experience the joy of research as they tread 
in unknown territories, overcome difficulties, and ultimately uncover new knowledge with the help of col-
leagues and mentors. After a lifetime of being told what to learn and how to learn, they must find their voice 
and ultimately be self-directed in their journey. And we need to provide them the opportunity to use their 
voice and practice self-direction. That is why a learning community approach to a summer research experi-
ence is important for nurturing future researchers. 
 
AC 2008-1569: ALTERNATIVE FUELS RESEARCH WITHIN A 
MULTIDISCIPLINARY CAPSTONE DESIGN PROJECT 
Robert Pieri, Alan Kallmeyer, Michael Stewart, Leslie Backer, North Dakota State University 
 
The purpose of this paper is to serve as an illustrative example of how a senior level capstone design experi-
ence can be utilized to conduct funded research in a new growing area. Results of the experimental work are 
presented as a way to demonstrate the quality of the research obtainable through the student team's efforts. 
The project took advantage of a nexus situation of an existing design course, a new funding opportunity, 
unique participants’ skills and available or donated resources. Each of these components and the project will 
be described in detail below, followed by results obtained to date, perceived impact on educational out-
comes and desired follow on activities. 
 
The project was able to get the engine to run with the H2 infusion, and was therefore successful in meeting 
fundamental objectives. By using a PTO dynamometer, the students proved that infusion of 10% energy 
density of H2 caused a 10% increase of power; see the Summary in Figure 4. However, because automation 
of the valve control was not accomplished, extensive use experience was not gathered. Also, because of the 
extensive electronic control of the diesel fuel dispensing system, relative metering of diesel and H2 couldn’t 
be accomplished. 
 
Session 2233: Computer Applications in Energy Courses 
AC 2008-1445: INTERACTIVE ENERGY COURSEWARE 
Peter Idowu, Pennsylvania State University-Harrisburg 
 
This paper presents four interactive learning tools that were developed by students in the energy systems 
and conversion course – (1) Energy Calculator, (2) Off-line Energy Database, (3) Energy Jeopardy quiz 
game and (4) Appliance Energy Audit system. The tools are developed primarily to enable junior-level elec-
trical engineering students learn and review some concepts presented in the semester course, as well as to 
supplement materials presented in the course textbook. The energy system and conversion course, which 
covers renewable and non-renewable energy sources, as well as energy conversion devices, is part of the 
core curriculum at Penn State University – Harrisburg. The Energy Calculator program was conceived to 
help students compare and contrast a range of energy units introduced in the textbook. The Energy Database 
offers students an avenue to access new information on energy issues hosted on the Internet as the typical 
course textbooks are unable to keep up with the deluge of new developments. The Energy Jeopardy game 
creatively combines energy system concepts with a popular American pastime that many students could re-
late to, while the Appliance Energy Audit tool succinctly ties together costs of energy, appliance selection 
and energy conservation issues covered briefly in the course. 
 
Four interactive learning tools presented in this paper were developed by students enrolled in an energy sys-
tems and conversion course. The tools are created primarily to enable junior-level students learn and review 
some concepts presented in the semester course. Students created the courseware as an integral part of the 
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course requirements to engage them in the learning process. The courseware developed is based on tools 
and technology that are widely accessible to engineering students. They provide an environment for interac-
tive self-paced learning, served as supplement to the textbook, and in some cases effectively connects learn-
ing context to media by appropriate choice of visual metaphors. By bringing the perspectives of students to 
bear on the design and implementation of these learning tools, it is implicit that students’ learning styles are 
accommodated. 
 
AC 2008-1917: DEVELOPMENT OF ELECTRIC MACHINE LIVE 
COMPUTATIONAL MODULES FOR CLASSROOM USE 
Clayton Hochstrasser, Joseph Werner, Donald Kasten, The Ohio State University. 
 
Live computational and graphical capability in engineering lecture classes can provide an effective tool to 
illustrate cause-and-effect relationships. The computational process must not over-shadow the concept to be 
illustrated, but must provide an easy means to clearly demonstrate results of the calculations. Visual Basic 
was used to develop calculation modules that would be very portable within the current classroom IT capa-
bilities. The course that was used as the foundation for this development was an undergraduate course in 
electric machines and power systems. This paper will discuss the rationale motivating the effort, illustrate 
the capabilities of the software and report on the response of the students to the use of this as a teaching 
tool. 
 
As indicated in the Abstract, the objective of this effort is to enhance teaching and learning with the use of 
live-computational graphics in the classroom for a first course in power systems and energy conversion. A 
number of calculation modules using Visual Basic have been defined and are in various stages of develop-
ment. There has been limited exposure in the class room with the use of these modules to date because of 
the time-table for this project. The major thrust in the coming terms will be to use the modules in the class-
room, obtain the candid comments of the students and modify accordingly. Direct student feedback in the 
form of comments and also evaluation of student success on various topics can be measured compared with 
before these modules were available. 
 
AC 2008-2707: APPLIED ENGINEERING WITH LABVIEW: EXPERIENCES FROM A PLUG-IN 
HYBRID PROJECT 
Vincent Winstead, Minnesota State University, Mankato 
 
A unique and successful degree program at Minnesota State University, Mankato is the Automotive Engi-
neering Technology (AET) undergraduate program. Unique in that it is one of the only, if not the only, 
ABET accredited program of its type in the United States with numerous graduates each year pursuing pri-
marily automotive technology and engineering test and development careers in industry. As part of the pro-
gram, undergraduates complete a two semester (one year) senior design project related to an automotive 
system development, student competition or other automotive related research effort. During the 2006-2007 
academic year, a group of students chose a project to modify and enhance the capability of the Toyota Prius 
Hybrid vehicle. Specifically, their goals included converting the vehicle fuel system to accept Ethanol 
blended fuels, enhancing the on-board battery capacity, modifying the vehicle for electric-only operation 
beyond launch and overall improvement of fuel economy with a target of around 100 mpg. With the use of 
a 2006 year Prius and a strong team effort, many of the project goals were accomplished. Modifying the on-
board battery pack posed some challenges. Due to the lack of detailed knowledge of the operational charac-
teristics of the Prius battery control unit (BCU), the students decided to interface the modified battery pack 
such that the Prius vehicle was not aware of the modification (i.e. masking the change to the BCU). There 
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are numerous Prius conversion projects across the United States in various stages of development. A search 
through the internet yielded a similar endeavor: The CalCARS PriusPlus project. In this conversion the 
stock Nickel Metal-Hydride (Ni-MH) battery pack was replaced with a Lead-Acid (Pb-Acid) chemistry 
pack with the same pack voltage as the stock battery pack. The BCU was sent similar fractional-pack volt-
age measurements from the new pack as provided by the stock pack in an effort to mask the battery pack 
change from the BCU. However since the charge and discharge curves for the two different battery chemis-
tries are different, the voltage measurements provided to the BCU were supplemented with offsets to avoid 
alarm conditions in the Prius.  
 
The PriusPlus project integrated these voltage offsets via supplemental electronics and manually adjustable 
analog controls. A similar conversion methodology was attempted by the AET students. A Pb-Acid chemis-
try pack was developed with approximately six times the energy capacity as compared to the stock battery 
pack. Implementing a similar auxiliary controller interfaced to the BCU was considered excessively chal-
lenging given the limited student expertise gained in the AET degree program for developing integrated cir-
cuits and in working with electronic components. Therefore an alternative was considered which incorpo-
rated an embedded systems approach and provided an opportunity for the students to learn about applied 
high speed automotive communication and system control combined using the LabVIEW application. The 
National Instruments cRIO was chosen as the embedded system platform based on its low relative cost and 
the capability to interface the tool with LabVIEW. In this way an automated control strategy could be im-
plemented removing the necessity for operator-based manual adjustments. All of the project objectives were 
not achieved at the completion of the senior design project period. Two graduate students from the Manu-
facturing Engineering Technology (MET) program, under the guidance of the project advisors, continued 
working on the remaining project objectives. Their experiences, to date, are also summarized in this paper. 
The paper is organized in multiple sections. Section 2 introduces LabVIEW and describes its use in the 
Prius conversion project. Section 3 introduces the cRIO hardware, describes its intended use on the project 
and discusses the outcomes of the student efforts put toward this system. Section 4 compares and contrasts 
the capability of the AET undergraduate students and the graduate Manufacturing Engineering Technology 
(MET) students (having an AET undergraduate degree) to incorporate the cRIO system into the conversion 
project. Section 5 provides some concluding remarks. Additional background on the entire project can be 
found in the project’s final report . 
 
The Prius hybrid plug-in conversion project was challenging due to the multitude of tasks, the variety of 
disciplines required and the imposed time constraints. Incorporation of LabVIEW and the cRIO (to some 
extent) did enhance the outcomes of the project and provided the students with additional tools which will 
be valuable to them in the future. The project would have benefited greatly from the involvement of electri-
cal engineering or electronic engineering technology students from the university. This will be encouraged 
more strongly on future projects where interdisciplinary participation would enhance the outcomes. 
 
AC 2008-1753: DEVELOPING AN INDUCTION HEATING SYSTEM LABORATORY WITH DSP 
MICROPROCESSORS AND POWER ELECTRONIC DEVICES 
Frank Li, Jalal Jalali, Youngstown State University 
Theodore Burke, Ajax Tocco 
 
Induction heating is a process by which the temperature of a metal part is raised by the eddy current losses  
within the material. It must also be noted that the work piece is only coupled, not physically connected to 
the power supply circuitries. The non-contact induction heating provides a clean energy conversion from 
electricity to thermal energy that has a few advantages over the conventional gas heating furnaces, including 
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faster heating time, precise temperature control capabilities and minimum environmental impacts. Induction 
heating has been widely applied to industrial operations such as forging, heat-treating, soldering, hardening, 
and other forms of heat transfer. As the oil shortage and global warming become imminent, many new alter-
nating energy sources such as wind, ocean and solar requires better power management in the energy con-
version1. Engineering students should learn the impacts of their designs to the environment and induction 
heating demonstrates such practical energy conversion process. 
 
This paper presented a senior electrical engineering lab that converts electricity to thermal energy through 
the induction heating processes. The lab will prepare senior students for their capstone design course and 
help students grasp difficult topics in magnetic field theory, power electronics, digital signal processing, and 
advanced digital control theory. 
 
Session 2433: Solar Power, Wind Power, and Energy System Initiatives 
AC 2008-2241: LARGE-SCALE PHOTOVOLTAIC SYSTEM DESIGN: LEARNING 
SUSTAINABILITY THROUGH ENGINEERING CLINICS 
Peter Mark Jansson, Ulrich Schwabe, Andrew Hak, Rowan University 
 
Working on cutting edge technology projects with industry is a key component of Rowan 
University’s engineering clinics. Industrial affiliates of the College of Engineering are sponsors of the cur-
riculum and bring exciting real world engineering design challenges to our students. The result: industry 
sponsors education and students provide expertise to renewable energy companies who can benefit from 
their scientific and thorough electrical engineering approach. This paper highlights one project and an opti-
mization analysis that was completed by engineering students participating in the Rowan Junior/Senior En-
gineering Clinic sponsored by SunTechnics, a world leader in photovoltaic (PV) system installation. During 
this project they learned many aspects of sustainability while also applying their electrical engineering 
knowledge and engineering economics skills to meet an important need. The large scale PV system in-
volved is 3 MW in size and is ground mounted spread across 12 acres in eastern Pennsylvania. At Rowan 
University a multidisciplinary engineering clinic team has participated in a DC wiring optimization for the 
electrical circuits for the 390 sub-arrays comprising the design. The system involves the locating of six 500 
kW inverters and three 1MVA 480-34.5kV transformers on the site so as to minimize the wire runs and DC 
losses. The students used their engineering skills to optimize location, wire size selection and junction/
combiner locations to assess lifecycle cost over the project’s 20 year economic design life. The students 
were involved in many aspects of the project including the design of novel foundations for the array field, 
the medium voltage switchgear, and e-metering system specifications. This paper provides an overview of 
the student contribution to the DC optimization strategy, the use of computer aided design maps, economic 
analysis and NEC review for various AC wire sizes, load loss calculations for the AC systems with the final 
product being a well developed and detailed wiring scheme for the installers. The student project team was 
assisted and led by their electrical and computer engineering professor and a graduate student. The team 
provided this turnkey technical service to our industrial affiliate and the students learned the best methods 
for optimizing many components of a large scale PV system. The paper describes our approaches to this 
project and the impact on student learning. 
 
The 3MW PV power plant described in this paper will reduce the amount of greenhouse gases entering the 
atmosphere by at least 3.8 million pounds, annually nearly 2,000 tons of CO2. Over its life this amounts to 
over 50,000 tons of carbon being kept out of the atmosphere. The project will generate over 3,500 MWh per 
year (on-average) over its 25- year life. The PV electricity provides significant utility and environmental 
benefits. The project contributes to the lessening of summer peak demand on the electric grid. In this part of 
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the US the electric grid is extremely strained during the summer due to air conditioning loads which are 
very coincident with solar energy availability. The project also provides an excellent learning environment 
for young engineers to get excited about their chosen profession. 
 
AC 2008-2674: IMPACT OF SHADING ON COOLING AND HEATING LOAD 
Narciso Macia, John-Paul Ishioye, Arizona State University, Brigid Dotson, University of Washing-
ton,  Maria Macia, Veritas Preparatory Academy 
 
In the southwest of the United States, cooling load accounts for a large portion of the total utility bill. Simi-
larly PV arrays continue to play an increasing role in green or environment-friendly houses. This is the re-
sult of genuine concern for the environment, reduced pay-off periods caused by decreasing PV array prices 
and attractive government incentives. PV is particularly attractive in the southwest because of an overabun-
dance of sunlight. Even though PV contribution is unquestioned, in real practice it has not achieved the 
popularity that some had expected. The main reason for this is cost, and the resulting long payoff period. 
Even after generous state and federal incentives, the payoff period remains around15 years. Shading has an 
obvious impact on the cooling load. Its effect has been investigated in many cases. For example Lam in-
vestigates the effect of surrounding buildings on producing shade. 
 
The shading provided by the PV array reduces the net utility bill by 11%. Thus, providing shading to the 
house is a good investment, whether through the PV modules or other devices, especially in the Southwest, 
where cooling load dominate the total bill. Future efforts should include the effect of the overhang and also 
use a thermal model that takes into consideration wind speed. 
 
AC 2008-1366: WORKING WITH LOCAL DEVELOPERS IN AN ENERGY 
SYSTEMS DESIGN COURSE 
Michael Swedish, Milwaukee School of Engineering 
 
The Energy Systems Design Project course is an elective course scheduled early in the undergraduate sen-
ior year. The course is also open to graduate students with additional course requirements. For the past sev-
eral years, the course has consisted of a single 10-week project assigned to the entire class. The project is 
intended to be a comprehensive study. The course focus is unambiguously design. Analysis is used as a 
tool in the design process. 
 
It is certainly possible to replicate this type of project in other communities. It is necessary to establish re-
lationships with the groups in the community that monitor development projects. Patience is also required. 
If a project is chosen months in advance of the course, the results cannot be presented in a timely manner. 
The KK River Village project was identified four days before the start of the course. The reward for wait-
ing until the last minute is a project that is of most value to the stakeholders. 
 
Session 2533: Curricular Developments in Energy Education 
AC 2008-614: POWER ENGINEERING TECHNOLOGY PROGRAM DEVELOPMENT 
Ray Miller, Max Rabiee, Elvin Stepp, University of Cincinnati 
 
The vast majority of the large scale base load power generation plants are over thirty years old. Many are 
almost fifty years old and the ability to continue to stretch new life out them is wearing thin. A whole new 
infrastructure needs to be built from power generation plants to switching stations and power transmission 
and distribution systems. 
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This paper demonstrates how critical it is that higher education institutions educate more power engineers. 
These young power engineers are going to replace the “baby boomer generation” engineers who have main-
tained infrastructure of power plants and power transmission systems. New power engineering programs 
similar to the one discussed in this paper are starting to be offered by universities and community colleges all 
over the United States of America. Students involved in these programs need to be familiar with mechanical 
and electrical devices used in the power plants to generate electricity as well as digital and electronics equip-
ment used to control the generation and transmission of the electric power. Students who graduate from the 
program presented in this paper also gain valuable industrial programming knowledge that is necessary for 
programming control equipment. 
 
AC 2008-1474: ENERGY AWARENESS EFFORTS AT BAYLOR UNIVERSITY 
Kenneth Van Treuren, Ian Gravagne, Baylor University 
 
This class was created as part of Baylor University’s Quality Enhancement Plan (QEP) presented to the 
Southern Association of Colleges and Schools (SACS). Faculty were given the opportunity to develop resi-
dential learning communities for incoming freshmen that revolve around a theme. The topic of energy, and its 
associated societal, political, environmental and economic threads, was submitted by the authors and eventu-
ally selected for development into a course that is being offered for the first time last fall. A total of 28 fresh-
men from a wide diversity of disciplines voluntarily signed up for the course and will remain in it for up to 
four consecutive semesters. The paper examines the structure of this course and our assessment goals. 
The project will also support a rigorous and in-depth assessment of four specified learning outcomes related 
to energy and to student aptitude with the inquiry-discovery process. Opportunity exists to improve, as the 
first ELG will conclude in spring 2009. ELG teams that show good assessment efforts will be encouraged to 
restart their ELG, which is the intention for the Energy and Society ELG. The second Energy and Society 
ELG will conclude in spring 2011, giving a complete and thorough assessment-improvement picture. If suc-
cessful, this novel learning structure will be adaptable to almost any residential campus. 
 
AC 2008-1686: CURRICULUM DEVELOPMENT FOR A NEW ENERGY ENGINEERING MAJOR 
Sarma Pisupati, Yaw Yeboah, Pennsylvania State University, University Park 
 
World population and energy consumption both continue to grow significantly. Also, due to global uncertain-
ties, energy is becoming increasingly important. The United States, for example, increasingly relies on im-
ported energy (32.9 % in 2006)1. Projections from DOE’s Annual Energy Outlook indicate that primary en-
ergy use in the United States will climb to 134 Quadrillion Btu in 2030 from 98 in 20002. Despite increases in 
electricity generation efficiencies, total electricity consumption is also predicted to increase. President Bush 
has called for an Advanced Energy Initiative based on the development of hydrogen fuel, clean coal technolo-
gies, cellulose-based ethanol, solar and wind energies, and advanced automotive batteries. 
 
Concurrently, there is an aging workforce. Refinery operations are very close to maximum capacity and any 
terrorism or natural disasters could weaken our ability to ensure an affordable supply of energy. New chal-
lenges, such as converting coal and gas to liquids, transporting more fuel across the nation as gas, liquid or 
electricity, and extracting and converting non-traditional (renewable) fuel sources, are facing the energy Indus 
try. 
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AC 2008-2203: RENEWABLE ENERGY EDUCATION OF FUTURE ARMY LEADERS AT THE 
UNITED STATES MILITARY ACADEMY 
Gunnar Tamm, A. Ozer Arnas, Daisie Boettner, Seth Norberg, United States Military Academy 
 
This paper discusses the evolving education of engineering students at the United States Military Academy 
to include a greater awareness of renewable and alternative energy. Similar to several civilian engineering 
programs, West Point offers a course on Energy Conversion Systems which covers conventional topics of 
fossil fuel utilization, combustion, advanced power and refrigeration cycles, direct energy conversion, 
chemical equilibrium, and so on. However, the course has evolved to reflect current energy issues, by in-
cluding lessons on national and global energy usage, climate change, nuclear power, hydrogen, and renew-
able and alternative energy. In addition to this course, there are senior capstone projects and cadet independ-
ent studies that are connected to alternative energy research and development. The goals are to provide a 
broad overview to the cadets, such that the cadets are excited to continue the pursuit of energy alternatives 
as graduates and future leaders. 
 
The evolution of a course on Energy Conversion Systems at the United States Military Academy has been 
presented. For over 20 years, the course material has historically been an indicator of the global energy fo-
cus of the era, shifting from alternative energy resources to fossil fuels and now once again to alternatives. 
At every time, the goal has been to educate, train and inspire the cadets enrolled to become future military 
and civilian leaders that are properly rehearsed on matters of energy. 
 
AC 2008-1710: DIFFERENCES IN TEACHING AND LEARNING OUTCOMES IN FACE-TO-
FACE, ONLINE AND HYBRID MODES OF ENERGY CONSERVATION COURSE 
Sarma Pisupati, Jonathan Mathews, Pennsylvania State University 
 
The amalgamation of technologically advanced students and widespread availability of high speed internet 
use has generated an explosive increase in the online courses in the last 15 years. The number of online 
courses offered increased almost five fold (from 26,000 to 127,000 courses) between 1995 and 20011. 
There is also an increasing trend in the number of hybrid or blended learning courses. Studies have shown 
that students who engage in online learning perform as well as students in a face-to face environment2. 
However, literature comparing all three formats (Online, Hybrid and traditional face-to-face) is scarce. 
 
This study examined the students’ learning experiences, performance differences, and feedback on learning 
experiences in all the three modes (online, hybrid and face-to-face) taught by the same instructor. The study 
included 343 students in the face-to-face class, 590 students in the online section, and 133 students in the 
Hybrid section of an Energy Conservation and Environmental Protection course (EGEE 102). 
 
The results as evaluated by quizzes, midterm exams, home activities, project, and a final exam indicated 
that the overall learning performance is similar within the statistical error limits. The results showed that the 
average quiz scores for online and face-to-face sections were identical. Students in Hybrid section scored 
slightly higher (2.8%) compared to the online and face-to-face sections. The average scores for the midterm 
and the final exams for all sections were almost similar, indicating no significant differences in perform-
ance. However, some slight variations in scores were observed for Home Activities and the Projects. These 
minor differences are attributed to subjective grading involved in these sections due to different Teaching 
Assistants grading each section. 
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Session 2633: Novel Energy Applications in Education 
AC 2008-1088: A HYDRAULIC HYBRID VEHICLE SIMULATION PROGRAM TO ENHANCE 
UNDERSTANDING OF ENGINEERING FUNDAMENTALS 
Mark Schumack, University of Detroit Mercy 
Mohammad Elahinia, Christopher Schroeder, Walter Olson, University of Toledo 
 
Fueled by the interest in reducing dependence on fossil fuels, the hybrid vehicle market has seen significant 
growth over the last few years. Most passenger car hybrids have been electric/internal combustion engine 
models, but other hybrid technologies using hydraulic pump/motors, flywheels, and ultracapacitors are also 
in various stages of development. One advantage of the hydraulic over the electric hybrid is the high power 
density associated with recharge and discharge of the accumulators compared to the more limited power 
density of batteries. This advantage is particularly pronounced for heavy vehicles such as delivery trucks 
that require high braking power and undergo frequent starts and stops. 
 
The two Simulink exercises described here successfully reinforced key thermodynamics and fluid mechan-
ics concepts. Future exercises are planned to emphasize accumulator thermodynamics, which is an excellent 
application of the classical “cylinder/piston” problem seen ubiquitously in thermodynamics courses. Plans 
are in the works to develop exercises highlighting vehicle dynamics in either freshman engineering or en-
ergy system courses. Results from the Simulink model have also been used to develop an Excel Visual Ba-
sic macro to teach high school students about hybrid vehicles. 
 
 
AC 2008-2497: THE DEVELOPMENT OF A HYDRAULIC HYBRID VEHICLE LABORATORY: 
INTEGRATING EDUCATION AND RESEARCH 
Christopher Schroeder, Mohammad Elahinia, Walter Olson, University of Toledo 
Mark Schumack, University of Detroit Mercy 
 
Hydraulic hybrid vehicle technology is an interesting and expanding focus area for researchers concerned 
with alternative fuels and greener solutions to emissions problems. The hydraulic hybrid concept employs 
many aspects of engineering fundamentals and therefore, can provide for a convenient means of integrating 
engineering fundamentals into an application based learning experience. Application of hydraulic hybrid 
vehicle  
technology specifically requires knowledge of thermodynamics, fluid dynamics, kinematics, controls and 
vibrations and acoustics. These subjects however, oftentimes can be very arduous for a student. This is be-
cause it is difficult to provide a solid mass of the subject, i.e. something to actually look at and study. The 
aim of the laboratory herein is to integrate fundamental engineering curriculum in such a way as to provide 
a hands on application to study the principles at work. The hydraulic hybrid vehicle technology is such an 
application that can be utilized to study engineering principles. 
 
A novel approach of introducing and advancing the hydraulic hybrid vehicle technology has been proposed. 
The proposed approach utilizes a problem-solving learning approach that emphasizes the use of student 
validation and two-way communication through a hands-on application-based learning experience. The in-
structor serves as a guide for the students to perform and advance the research of hydraulic hybrid vehicle 
technologies. As an additional result, both undergraduate and graduate students will gain invaluable re-
search experience and from it have the opportunity to publish relevant conclusions. Currently the hydraulic 
hybrid test stand is under construction. Upon completion of the test stand, a case study will be performed to 
evaluate the effectiveness of the novel research approach. 
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AC 2008-951: USING THE EXERGY CONCEPT IN AN INTUITIVE APPROACH TO THE SEC-
OND LAW 
Michael Swedish, Milwaukee School of Engineering 
 
In the Mechanical Engineering Program at the Milwaukee School of Engineering all students take one full 
year of engineering thermodynamics. It is clear that most of the students in the classroom will not pursue a 
career focused on thermodynamic design specifically. The motivation for the alternative approach presented 
in this paper is a desire to explain the Second Law to the third-year engineering student in a way that can be 
easily recognized and understood. Further, it is considered important to communicate the importance of the 
Second Law in engineering design and policy decision-making, so that the mechanical engineer will see its 
relevance regardless of her (or his) career path. 
 
Much of what has been presented here goes far beyond the traditional approach to the Second Law. The 
goal has been to present the Second Law to the students in a way that grabs their attention, causes them to 
think, and leaves them with a lens through which they can see their everyday lives in a different way, while 
still providing them with the analytical tools to solve thermodynamic problems. Out of this approach flows 
the idea of stewardship of resources. Hopefully, the students are better prepared to face the resource chal-
lenges that will confront them in the future. 
 
AC 2008-1835: CONSTRUCTION OF A RADIANT COOLING AND CONTROL DEMONSTRA-
TION UNIT FOR USE IN ENGINEERING COURSES 
Patrick Tebbe, Brian Weninger, Corey Thibeault, Minnesota State University-Mankato 
 
Radiant cooling is a method commercially used to provide a level of human comfort without relying solely 
on forced convection. Operating under the same basic principles as radiant heating, this method functions 
by providing a cooled surface which will absorb radiated heat from other objects, such as a person. While 
radiant cooling exhibits several advantages few applications of this technique are available for students to 
study. Few engineering students, therefore, have heard of the technique or know anything about it. The in-
tention of this project was to produce a radiant cooling demonstration unit which can be used to introduce 
radiant cooling techniques. Additionally, acquisition of sensor signals and computer management of the 
equipment will allow  
students to explore methods of controlling a simple HVAC system. 
 
A radiant cooling demonstration and test unit has been designed and built as part of an ASHRAE funded 
senior design project. The final cost of the entire system was $4593, excluding the attached computer and 
LabVIEW software which was already available. The unit has undergone preliminary testing with all ex-
periments performed by undergraduate and graduate students. It is expected that experimental work with 
students will continue in the future. This gives them valuable hands-on experience with both the applied 
technology and the basic experimentation concepts. 
 
Session 3133: Alternative Energy Source Projects 
AC 2008-1054: AN OCEAN ENERGY PROJECT: THE OSCILLATING WATER COLUMN 
Craig Somerton, Michigan State University 
 
ME 417 Design of Alternative Energy Systems is a senior level design intensive elective course. It is a pro-
ject based course for which the students carry out three technical projects. In its last offering the projects 
were: design of a fuel cell system, design of a wave energy system, and design of a solar energy system. 
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The focus of the course is for students to use simple engineering principles in developing predictive models 
for alternative energy systems. Some of the projects require students to develop their own calculation tool (a 
spreadsheet or MATLAB program), while other projects use commercially available software, for example 
spreadsheet programs from RETScreen International, which is managed under the leadership and ongoing 
financial support of Natural Resources Canada’s (NRCan) CANMET Energy Technology Centre - Varen-
nes (CETC-Varennes). However, for some topics in the course, such as ocean energy, software is not read-
ily available. The OWC project presented in this paper uses an in-house MATLAB program that allows the 
students to perform design studies with respect to power production and energy costs for several design pa-
rameters, including location and size. 
 
1. A simple thermodynamic model for an oscillating water column works well in predicting performance. 
2. Students were quite uncomfortable deciding on a final design based upon the four monthly optimizations. 
3. Student learning appears to be strong using this project. 
4. Few students took advantage of the availability of the source code to create loops for the optimization. 
5. The project compared favorably to more tested and tried projects. 
 
 
AC 2008-2166: THE DESIGN OF AN EXPERIMENTAL ANAEROBIC DIGESTOR FOR OR-
GANIC WASTE PROCESSING  
Esther Ososanya, Abiose Adebayo, Jean-Pierre Fodjouo, Francis Ayissi, Steven Omoijuanfo, Tuan 
Ly, Kevin Allen, Anene Wynn, Mamoun Mohammed Ali, Gizaw Mulugeta, Dimitri Ditombi Bamba, 
Meraj Shaikh, University of the District of Columbia 
 
The first phase of the Anaerobic digestor design project takes students through the engineering design proc-
ess, i.e., the conceptual design and analysis, and design feasibility study. The second phase was to build the 
experimental digestor system, the pro engineer drawing, and construction of an operational digestor. 
 
HRT is the measure of the amount of time the digester liquid will remain in the digester. If 10 liter of a 200 
liter reactor is added and removed each day, it would take 20 days to completely replace the reactor content. 
This is very important because if feed does not stay in the reactor long enough for the entire digestion proc-
ess to take place, biogas will not be produced. The best gas production in the digester also depends on the 
acidity and alkalinity of the digester. Acid forming bacteria produce acid and lower the PH, while the 
methanogeous bacteria increase the PH, forming a basic environment. The best PH for both of the bacteria 
is between 6.5 to 8.0. There are two stages in gas production; one is acidification and the other one is gas 
production. If the amount of acid in the digester is too high that means there are a greater number of acid 
forming bacteria (acidifiers) than methane forming bacteria’s (methanoginious). 
 
AC 2008-1306: THE DEVELOPMENT OF AN ECONOMIC MODEL FOR 
BIODIESEL PRODUCTION IN GHANA 
Mark Henderson, Bradley Rogers, Arizona State University 
 
Biodiesel development is one component a sustainable energy solution, especially in developing countries 
where biomass is readily available. One source of biodiesel is Jatropha, a shrub that grows wild in many 
tropical global locations. It is susceptible to frost, but otherwise is very hardy and produces fruit that can be 
pressed for oil which can be further processed into diesel fuel. This paper describes a student project in the 
Global Resolve program at Arizona State University (ASU) to investigate developing a biodiesel economy 
for African villages by cultivating Jatropha curcas. A team of multi-disciplinary students from the Honors 
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College at ASU traveled to Biemso, Ghana, in which faculty and students from Kwame Nkrumah Univer-
sity of Science and Technology have undertaken a United Nations sponsored project to grow Jatropha Cur-

cas. In addition, the students travelled to other rural villages in Ghana as well as the major cities of Kumasi 
and Accra to study the economic and business environment, as well as the technical infrastructure, in the 
area. This paper describes the Global Resolve program and this biodiesel project that has the goals of pro-
viding students global experience in problem solving and plans to help the village develop a plan for a sus-
tainable biofuels venture. 
 
In this paper a unique capstone project has been described in students worked with outstanding academic 
records worked as part of an international, interdisciplinary, intercultural team to critically evaluate the eco-
nomic potential of the bio-crop Jatropha curcas, a problem which is of critical importance to the rapidly 
evolving biofuel industry, much of which is located in the developing world. In addition, the students devel-
oped a general economic model of the problem with well defined inputs which can be extended to similar 
problems throughout the developing and developed world. 
 
 
 
AC 2008-2758: PLASMA TORCH FOR BIOMASS PYROLYSIS 
Peter Schubert, Packer Engineering 
 
Biomass-to-fuel systems have been designed, but suffer from the diffuse nature of their crop waste. There is 
a fundamental tradeoff between the efficiency of scale for the reactors, and the need to transport a low-
value, low-density, geographically-distributed feedstock to a large reactor. To break this impasse, a new 
method of biomass gasification has been invented, and is now patent pending. With this fast pyrolysis 
method, crop waste is converted into a combustible gaseous fuel with a much higher heating value com-
pared to direct combustion of the biomass. By shifting lignocellulosic material to a gaseous form, a great 
deal more heating value is available for combustion. This process is so efficient that a medium-sized farm 
(about 1000 acres) can produce more electrical and heat energy than they need with an apparatus operated 
onsite. The secret lies in efficiently heating the biomass, and our invention uses a plasma torch to do so. 
Four college interns were tasked with the design of this key component during the summer of 2007. 
 
 
The ten week effort to design and improve a plasma torch heater for a biomass syngas reactor provided 
proof of concept feasibility. Because the task is to heat the exterior of a reactor, the time-averaged heating 
behavior is acceptable. The high temperatures generated in plasma allow fast pyrolysis of biomass inside 
the reactor. By heating biomass to 1250o C, intermediate byproducts such as tar, cyclic hydrocarbons and 
hydrogen sulfide are decomposed to the simple gasses hydrogen, carbon monoxide, and carbon dioxide. 
The ash remaining is dry, and replete with non-volatile minerals which can be spread over the fields to 
nourish next season’s crops. The synthesis gas produced can be combusted in a gas turbine without elabo-
rate clean-up. Mechanical work from the turbine generates electricity for farm operations, and waste heat 
from the exhaust stack can be used to dry harvested grain in a silo, or to keep animal barns warm in the win-
ter. Calculations of the economics of this process indicate economic payback is realistically attainable in 
just one year – a very attractive investment for a farm operation. The plasma torch is a key component, and 
the multi-disciplinary student research team has paved the way for further engineering development. This 
paper describes the GlobalResolve program and this biodiesel project that has the goals of providing stu-
dents global experience in problem solving and plans to help the village develop a plan for a sustainable 
biofuels venture. 
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In this paper a unique capstone project has been described in students worked with outstanding academic 
records worked as part of an international, interdisciplinary, intercultural team to critically evaluate the eco-
nomic potential of the bio-crop Jatropha curcas, a problem which is of critical importance to the rapidly 
evolving biofuel industry, much of which is located in the developing world. In addition, the students devel-
oped a general economic model of the problem with well defined inputs which can be extended to similar 
problems throughout the developing and developed world. 
 
AC 2008-2758: PLASMA TORCH FOR BIOMASS PYROLYSIS 
Peter Schubert, Packer Engineering 
 
Biomass-to-fuel systems have been designed, but suffer from the diffuse nature of their crop waste. There is 
a fundamental tradeoff between the efficiency of scale for the reactors, and the need to transport a low-
value, low-density, geographically-distributed feedstock to a large reactor. To break this impasse, a new 
method of biomass gasification has been invented, and is now patent pending. With this fast pyrolysis 
method, crop waste is converted into a combustible gaseous fuel with a much higher heating value com-
pared to direct combustion of the biomass. By shifting lignocellulosic material to a gaseous form, a great 
deal more heating value is available for combustion. This process is so efficient that a medium-sized farm 
(about 1000 acres) can produce more electrical and heat energy than they need with an apparatus operated 
onsite.  
 
The secret lies in efficiently heating the biomass, and our invention uses a plasma torch to do so. Four col-
lege interns were tasked with the design of this key component during the summer of 2007. The ten week 
effort to design and improve a plasma torch heater for a biomass syngas reactor provided proof of concept 
feasibility. Because the task is to heat the exterior of a reactor, the time-averaged heating behavior is accept-
able. The synthesis gas produced can be combusted in a gas turbine without elaborate clean-up. Mechanical 
work from the turbine generates electricity for farm operations, and waste heat from the exhaust stack can 
be used to dry harvested grain in a silo, or to keep animal barns warm in the winter. The plasma torch is a 
key component, and the multi-disciplinary student research team has paved the way for further engineering 
development. process indicate economic payback is realistically attainable in just one year – a very attrac-
tive investment for a farm operation. The plasma torch is a key component, and the multi-disciplinary stu-
dent research team has paved the way for further engineering development. 
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• Newsletter – two published in 2007-2008 and both are posted on website 

• Secretary/Treasurer – As of 31 May 2008, account balances are $1,790.37 (BASS Account) and 

$1,060.00 (Operating Account) 

• Program Chair – provided overview of 2008 conference and noted that US Didactic is sole sponsor 

for this year’s activities (two breakfast sessions) 

• 56 abstracts were submitted for review and 6 were rejected  (all for low score <2 and lack-

ing educational component) 

• 1 was withdrawn before acceptance 

•  49 abstracts were accepted  and 13 abstracts withdrawn after acceptance 

•  36 papers were uploaded for review, 2 papers withdrew, 2 papers rejected (ratings = 1.0, 

1.2 with reviewer request(s) to reject) 

• 32 papers were divided into eight technical sessions. 

•  1 paper did not have a registered author 

• Lowest average rating = 2.0 

• On two separate occasions, Smoothpaper did not allow the program chair to assign re-

viewers on schedule. The program chair informed Wayne Davis and Patricia Greenawalt of 

these problems. ASEE subsequently changed the abstract review deadline from November 

8 (unsure of this date) to December 14 and the draft paper review deadline from February 1 

to February 15. These events caused some consternation among the reviewers because it 

shortened the time they had available to review their abstracts and papers. 

• All papers were subject to at least two reviews including at least one ECCD officer. 

• 27 papers had three reviews. 

• A goal was to have three reviews per paper. 

• Some authors were solicited to review papers that were topically related to their own. 

• Reg Pecen from University of Northern Iowa was elected as 2008-2009 Newsletter Editor  

Officer Reports (Heather Cooper) 
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Minutes from the ECCD Business 
Meeting 

12:30 – 2:15 pm, 23 June 2008,     
Pittsburgh, PA 

Summary of Open and/or Action Items:   

Review Best Paper Award Procedures 

• Ensure criteria are included in reviewer instructions (ACTION:  Margaret Bailey, Program Chair) 

• Review/revisit award criteria (ACTION:  Heather Cooper, Immediate Past ECCD Chair, to send cur-
rent criteria as soon as possible) 

• Consider three award tracks, mechanical, electrical, and energy best paper awards  

• Consider new award for best student innovation project  

• Consider best presentation award (ACTION:  Sarma Pisupati, ECCD Chair, to lead follow-up dia-
logue/discussion at or before 2009 Conference) 

• Develop ECC Division Operating Manual for consistent procedures through officer transitions 

(ACTION:  Heather Cooper, Immediate Past ECCD Chair, has volunteered to compile this document.) 

• Consider panel sessions, distinguished lectures, workshops, etc. for next year's conference and be-

yond (ONGOING:  All ECCD members can forward ideas to Margaret Bailey, mbbeme@rit.edu) 

• Create new or update existing excel spreadsheet with ASEE 2008 reviewer information and forward to 

Margaret Bailey (COMPLETE:  Stephen Williams) 

• Send newsletter information to Reg Pecen (pecen@uni.edu), new Newsletter Editor (COMPLETE:  Adrian Ieta 

and/or Margaret Bailey) 

 

• Send treasure/secretary information to Adrian Ieta, new Secretary/Treasurer (COMPLETE:  Margaret Bailey) 

 

• Contact Adrian Ieta, new Secretary/Treasurer regarding signature requirements (ACTION:  Heather Cooper) 

Attendees:  Margaret Bailey, Sarma Pisupati, Stephen Williams, Ilya Grinberg, Tim Skvarenina, Satinder-
paul S. Devgan, Patrick Tebbe, Mark Schumack, John Gardner, Robert W. Fletcher, Craig Somerton, An-
drew Foley, Heather Cooper, Herb Hess. 

Discussion Points:   

Welcome and Introductions (H. Cooper) 

• Best overall conference paper overview 

• Publish-to-Present policy now adopted by ASEE for 2009 Conference and beyond.  For participants 

with copyright concerns, workshops and panel discussions are options 

• Emerging trends poster session has been eliminated from conference line-up 

• 2009 ASEE focus areas include global partnerships and diversity 

• ASEE encourages collaboration between Divisions and Regional ASEE Activities in order to in-

crease K-12 educators participation at the national conference.  

 



 

2008 Conference Statistics: 

• 2720 abstracts submitted 

• 2422 abstracts accepted 

• 1583 papers accepted 

• 1414 full papers published 

• 114 abstract only papers published 

• As of Monday, 23 June 2008, 2960 conference registrants for 2008 

• Discussion on Strengthening the Performance of Engineering and Technology Educators Across the 

Disciplines (SPEED) Proposal recently presented to ASEE.  Proposal describes a professional devel-

opment, certificate-granting program for new educators in order to improve teaching abilities.  First 

two authors are James Melsa (ISU) and J.P. Mohsen (University of Louisville). 

ECCD Treasurer/Secretary Report 

2008 ASEE Business Meeting 

The Energy Conversion and Conservation Division’s OPERATING account has a balance of $1060.00 after 
disbursement of best paper award checks as of 31 May 2008.  The BASS account balance is $1,790.37.   
For the 2008 conference, ECCD received word of a pending donation from US Didactic to cover the cost 
associated with two breakfast sessions at the 2008 conference. 
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