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Welcome to the spring 2003 edition of the Energy Conversion and Conservation 
Division Newsletter.  For a variety of reasons, we missed the fall issue of the 
newsletter and so this will be combined version covering both the paper summaries 
form the 2002 ASEE Annual Conference and the schedule for the 2003 ASEE Annual 
Conference.  Enjoy! 
 Craig Somerton, Editor 
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Call for Papers 
 
The Energy Conversion and Conservation (ECC) Division invites papers for the year 
2004 Annual Conference in Salt Lake City, Utah. Topics of interest include, but are 
not limited to:  
 
1. ECC Curricula, Courses, and Student Projects:  

• Curriculum development 
• Course organization and content 
• Laboratory equipment and experiments 
• Student projects 
• Coop/intern programs 

 
2. Impact of Changing Technology on ECC Education:  

• Renewable sources 
• Energy storage 
• Energy conversion and cogeneration systems 
• Efficiency improvement 
• Advanced computer applications for teaching, research, and management 
• Industrial and commercial ECC 
• Aerospace power and energy research and management 



 
Starting in the summer of 2003, interested authors may submit a 300 to 500 word 
abstract by November 1, 2003 to the ASEE CAPS (Conference Abstract/Paper 
Submission) system. See the ASEE main webpage or ASEE Prism in September for 
details. 
 
 
 
Notes from the Chair – Herb Hess, ECCD Chair 
 
Over the past year, I have had the pleasure of looking at a wide range of energy 
conversion technologies.  This was part of an “instant sabbatical” that I received 
when part of the Army Reserve was called up shortly after September 11, 2001.  One 
of my assignments was to evaluate energy conversion technologies for portable 
generators, looking twenty years into the future.  No one can accurately predict the 
state of any technology that far into the future, but it was enlightening and 
challenging to try to discover what trends might be most influential and how we 
might propose to take advantage of them.  The more that I studied, the more evident it 
became that we have only just begun to see the influence of information technologies 
on energy conversion and conservation. 
 
Many folks expect to find a breakthrough in the incumbent technologies:  internal 
combustion engines, turbines, and fuel cells.  Renewable methods such as 
photovoltaics and biomass will have significant impact on portable power generation.  
Though wind, geothermal, and hydroelectric will become far more popular elsewhere, 
the equipment necessary to use them won’t become much more portable, 
unfortunately.  I even looked as several exotic methods before concluding that the 
answer would probably not come by a great breakthrough in fundamental underlying 
technologies such as these.  Though we will make great advances in energy storage, 
their fundamental technologies, such as batteries, flywheels, capacitors, 
superconducting magnetic energy storage, and storing fluids at higher pressure or 
elevation, may not be the answer, either.   
 
Rather, the significant advances in our discipline will come from incorporating 
information technologies into how we do energy conversion and conservation.  
Processor speeds have finally become fast enough to do real time control and signal 
processing for many energy conversion tasks.   Integrated controller hardware 
includes microprocessors, gate arrays, and digital signal processors in various 
combinations all on the same chip.  The advances that will appear in just the internal 
combustion engine will be truly astonishing.  This technology is now poised to 
revolutionize the portable electric generator and other smaller applications as well.   
Industries, such as the railroads, now use information technologies to manage their 
operations and maintenance functions.  Again, this is done in real time, 
revolutionizing the scheduling of maintenance and the cataloguing of spare parts.  
The growing capabilities of microprocessors will soon extend this to ever smaller and 
smaller systems.  One of the greater problems will become how to make sense of the 



vast quantities of data that ever more capable sensors present to us.  Moreover, 
companies such as Wal-Mart have automated their operation to the point of making 
policy decisions with their software.  Expect to see a lot more of that in the next 
couple decades.  The greatest caveat in all this is security.  Unless we can make all 
these technological advances resistant to attack, we won’t be able to use them 
effectively.   
 
All in all, the next couple decades will be an exciting and challenging time for us in 
the energy business.  There will be no shortage of opportunities for those, both us and 
our students, who can effectively apply information technologies to the production, 
conversion, distribution, and conservation of energy.  I can hardly wait!   
 
Mark Schumark, our Program Chair, has assembled a great program of technical and 
pedagogical papers.  We thank him for his hard work and efficient assembling of this 
program for you.  He has combined things that have been popular and successful in 
the past with some new things to challenge us.   
 
Our first session is bright and early on Monday morning.  This is also our first 
attempt in quite a while to host a special session devoted to a single topic.  Folks who 
use the Turbine Technologies’ turbojet system will share their experiences with us.  
They will address installing the system, designing experiments with their instruments, 
operating the system in the lab, and effective ways to learn from the experiments’ 
results.  They are even providing us breakfast, so come and enjoy a doughnut and 
start the conference on the right foot with us.   
 
As can be seen from the paper synopses contained in this newsletter, the other five 
sessions have a host of great ideas, both technical and pedagogical.  Right after the 
conference’s main plenary session, we begin with technical depth in the use of 
computers to understand energy conversion processes and to extend our ability to 
teach our students about those processes.  Right after this session, go grab a quick 
sandwich, bring it back, and join us for the ECCD Business Meeting.  We will elect 
our new slate of officers and discuss plans for improving our programs and service to 
our members.  We encourage you to contribute your ideas to making ECCD more 
effective.   
 
Most of our technical sessions are on Tuesday, with three of them addressing 
effective energy use, efficient ways to do so, and creative ways to make learning 
attractive to our students.  We will look at trends in our industry which, as we all 
know, is changing and growing rapidly.  We then consider new ideas for Energy 
Education and how we can employ them, using several design projects as examples.  
We finish the conference on Wednesday with several new project and laboratory 
ideas.   
 
We draw our material and methods from a wide range of engineering disciplines, 
linked by the common goal of effectively teaching our students.  The papers are 
especially good this year.  I encourage you to attend the sessions and to benefit from 



the wonderful work that our society makes available to you at this conference.    It 
promises to be a great conference!    See you there! 
 
 
 
Paper summaries from 2002 ASEE Annual Conference 
 
Session 1433 – Energy Programs and Software Tools 
TEEHOUSE: Thermal Environmental Engineering Design and Cost Software 
for a Building by Craig W. Somerton, Laura Genik, Wayne Thelen, Dan Lewis, 
and Scott Strawn, Michigan State University and University of Portland 
Computer software has been developed that performs the simple calculations 
associated with the design and cost analysis for the heating and air conditioning 
systems for a building. TEEHouse (Thermal Environmental Engineering House) is an 
interactive DOS program that allows for the optimization of insulation type and 
thickness, furnace type, and air conditioner type in thermal environmental 
engineering design. The software is used in senior level thermal design classes at the 
University of Portland and Michigan State University to teach the basic principles of 
HVAC design within the context of a realistic problem. The program utilizes weather 
data, such as daily temperature, relative humidity, wind velocity, and solar condition, 
for ten different U.S. cities that are used in the heating and cooling load calculations 
performed by the program. The analysis can be performed for average or extreme 
temperature conditions for each location. Heating and cooling loads, as well as the 
design/costing analysis, can be performed on a daily basis or an annual basis. The 
economic analysis allows for an appropriate selection of insulation type, insulation 
thickness, furnace type, and air conditioner type to be explored by the students, 
including the interaction among these selections. 
 
This paper provides a detailed description of the operation of the program, including 
details of the heating and cooling load calculations and economic analysis. Three 
different design problem statements are provided that deal with the thermal design of 
a house, a refrigerated warehouse, and a power plant building. Results of these design 
studies are provided to demonstrate the utility of the software. Student feedback is 
provided to assess the program and design experience. Finally, recommendations 
concerning the use of the program and the design projects are provided. 
 
Using MathCAD to Solve Polynomial Nonlinear Complex Induction Machine 
Equations by K A. Nigim, M. M. Salama, and M. Kazerani, Electrical and 
Computer Department, University of Waterloo 
This paper describes the use of MathCAD’s “Given and Find” built in functions to 
solve n th order nonlinear complex induction machine equations. Various energy-
capturing schemes use machine models that incorporate nonlinear elements with 
complex mathematical formulas that need numerical computation. The use of 
general-purpose mathematical software GPMS, such as MathCAD, is advancement in 
evaluating unknown variables and obtaining simulation results. By following the 
described procedures described in this paper, both graduate and undergraduate 



students enhance their problem-solving abilities with minimal programming skills. By 
using example, the paper presents an approach to evaluate the polynomial variables 
required to evaluate the performance of self-excited induction generator SEIG under 
variable excitation and loading conditions. SEIG systems are proposed for energy 
capturing to supply power to remote areas from renewable energy resources such as 
wind and hydro. 
 
Teaching Cycle Optimization in Introductory Thermodynamics Courses by 
Nicole DeJong, San Jose State University 
In our competitive economic market, design optimization is crucial. In the area of 
thermodynamics, optimization is becoming more and more important as consumers 
and the government become increasingly concerned with energy usage and operating 
cost. Unfortunately, most students in the thermal sciences are taught little about 
optimization of thermal cycles and devices. In thermodynamics courses, students are 
typically given simple thermal cycles to analyze to introduce them to both the cycles 
and thermodynamic principles. In some curricula cycle design and optimization are 
not included at all, whereas in others these topics are included only in elective courses 
in thermal system design. A few schools include the topics in courses required of all 
mechanical engineering students. As a result, many students may never be involved in 
either cycle design or optimization. For those who do take an advanced course 
covering these topics, an early introduction will make the transition from purely 
analysis to design easier. Thus, thermodynamic cycle design and optimization should 
be introduced as soon as possible. This paper discusses design projects that allow 
these topics to be included in already crowded introductory thermodynamics courses. 
 
In any design project, certain constraints must be satisfied. For example, an air 
conditioning system must remove X Watts of heat from a room. However, once 
systems have been developed that meets those constraints, how can one choose 
between those designs? Several optimization possibilities include minimizing first or 
operating cost, maximizing work output, or maximizing thermal efficiency or second 
law efficiency. The projects discussed here involve optimizing second law efficiency 
or operating cost. Maximizing second law efficiency gives the students a better idea 
of how good their designs are than does maximizing thermal efficiency; second law 
efficiency is the ratio of the thermal efficiency to the maximum possible thermal 
efficiency, so an ideal cycle will have a second law efficiency of one. More 
information on second law efficiency can be found in Bejan or many thermodynamics 
textbooks. However, if second law efficiency and the related topic of exergy are not 
included in a course, the projects discussed here can just as easily involve the 
maximization of thermal efficiency or work output. The projects also could be 
expanded as desired to include first cost elements or a detailed economic analysis. 
 
Optimization of cycles using hand calculations is very time consuming. Many 
properties must be looked up in charts and calculations repeated frequently. 
Especially as cycles become more complicated, these calculations become 
burdensome. However, the use of computer software to perform calculations makes 
this process much faster. Several different software programs can be used, or students 



can write their own computer programs that call thermodynamics properties. In busy 
thermodynamics courses that have little time for teaching new software (or reminding 
students how to program), the computer program EES (Engineering Equation Solver) 
can be helpful (although other programs can be used). EES is a simultaneous equation 
solver that includes thermodynamic properties. Students can develop parametric 
tables that allow them to quickly plot the performance (second law efficiency, work 
output, etc.) as they change important variables. EES is easy to learn -- the author 
introduces the program in two class periods – and thus does not take a lot of time 
away from instruction. 
 
In the past, the author taught cycle design and optimization and the use of EES 
exclusively through the design projects. While the students said they learned a great 
deal, some students struggled to complete the projects. They spent so much time 
getting a working program going and learning how to better use EES that they had 
little time to think about appropriate design decisions and optimization. This 
difficulty was a source of frustration for some. It is better to introduce the program 
more slowly. The author currently introduces the program in one class period held in 
a computer lab after finishing the lecture topics dealing with the first law of 
thermodynamics. A handout is given summarizing the steps needed to analyze a 
problem, and an example first law analysis problem is given so the students can see 
the necessary format. The students, who sit two per computer, reproduce the example 
as the instructor presents it. After completing the example, students work on an 
instructor-assigned problem that they must turn in. The instructor circulates around 
the room to answer questions. In subsequent weekly homework assignments, students 
are required to complete a minimum of one problem per week using EES. This 
process familiarizes the students with the program before the project(s) start, allowing 
them to focus more on the optimization process. In addition, the students can start to 
look at how to analyze the effects of properties on their system. For example, the 
students could be required to plot thermal efficiency verses compression ratio for a 
simple Otto cycle homework problem. Then by the time the first project is 
introduced, looking at the effect of cycle properties on its performance will not be a 
new concept. When the first project starts, a second class period is spent in the 
computer lab where students are taught to use parametric tables for the purpose of 
optimization. 
 
The projects discussed here have been used in two different types of thermodynamics 
courses. At San Jose State University thermodynamics is taught in one four-unit 
course. The author uses one project in that course. The author previously taught at 
Baylor University where thermodynamics is spread across two three-unit required 
courses. Two more complicated projects were used in the second of those courses. 
The level of difficulty and complexity of the projects discussed here can easily be 
changed depending on the amount of time available and the level of the students. Two 
projects — the design of a steam power plant and a dual-temperature refrigeration 
system — will be discussed below. 
 



Web-Based Thermodynamics Tables Wizard by C. C. Ngo and F. C. Lai, School 
of Aerospace and Mechanical Engineering, University of Oklahoma 
In the study of Thermodynamics, looking up thermodynamics properties from tables 
has been an essential skill that students need to acquire. Since more higher education 
institutions are now offering online courses or Web-teaching, the challenge that one 
faces is how to make use of the multimedia technology to teach students to use 
thermodynamics tables and facilitate the properties look-up process via the Web. 
 
This paper presents the Web-based Thermodynamics Tables Wizard and how it can 
be used to accommodate the needs of students at different levels in looking up 
thermodynamics properties. For students in their early stage of study, interactive 
workshops are provided for them to study the basic relations among various 
thermodynamics properties when using the tables. In addition, an interpolation tool 
along with interactive thermodynamics tables has been designed to minimize the 
computational effort. Another feature of this wizard, which is especially designed for 
more advanced students, is its built-in thermodynamics functions which allow 
students to obtain thermodynamics properties without the need of tables. This 
Thermodynamics Tables Wizard can be used as a stand-alone studying aid or an add-
on component for any online Thermodynamics course. The implementation of this 
Web-based module can greatly enhance the learning experience of students when 
they study Thermodynamics. 
 
Session 2133 – Design Experiences in Energy Education 
Design of a Photovoltaic Power System by William J. Hutzel and N. Athula 
Kulatunga, Purdue University 
What should technology and engineering students know about renewable energy? 
Traditional energy technologies, such as coal-fired power plants and petroleum-based 
internal combustion engines, will continue to dominate modern society for the short 
term. However, an increased dependence on foreign energy sources, energy 
shortages, and environmental concerns are beginning to bring alternative energy 
issues to the forefront. The paper describes the design of a small photovoltaic power 
system that demonstrates renewable energy topics in a variety of MET and EET 
undergraduate courses.  
 
Teaching the Engineering of a House as a Whole System by Paxton Marshall, 
Dan Pearce and Rosanne Simeone, University of Virginia, School of Engineering 
and Applied Science 
Teaching a "whole systems design" approach to energy conservation is complicated 
by the inherently multidisciplinary nature of the activity. Because universities are 
organized around disciplines and sharp areas of expertise, interdisciplinary 
instructional programs are notoriously difficult to create and manage. Furthermore, 
the academic reward system provides few incentives for faculty to invest the 
substantial effort required by team design projects. The U.S. Department of Energy's 
(DOE) Solar Decathlon contest has offered a strong motivation to overcome the 
obstacles. The University of Virginia (UVA) Solar Decathlon Team, jointly 
sponsored by the School of Architecture and the School of Engineering and Applied 



Science, consists of a group of students from several engineering disciplines and 
architecture working together to design and build a solar-powered house. The 800-
square foot, fully functional house will publicly demonstrate the effectiveness and 
benefits of solar energy, energy efficiency, and technological innovation. The design 
process has focused on sustainable building through the use of passive solar design, 
"green" building materials, photovoltaic generation and energy efficiency 
technologies. The team has been accepted as one of fourteen university teams 
competing in the 2002 Solar Decathlon. 
 
The faculty advisors from engineering and architecture have used a combination of 
existing and special topics courses to provide the student members with needed 
disciplinary background for the project. The UVA engineering school's undergraduate 
thesis requirement and the capstone design requirements of the engineering programs 
provide additional vehicles for integrating student efforts on a team design project. 
Through the project, students obtain a far more integrated experience of "real-world" 
energy systems design than could be obtained from traditional disciplinary classroom 
instruction. In addition students gain practical experience in communication, 
fundraising, budgeting, and project management activities that are essential to 
successful engineering and architectural practice but often get neglected in analysis-
heavy curricula. 
 
A Source (of Energy) for Garcia by Robert H. Mayer, United States Naval 
Academy 
The U.S. Navy maintains a remote installation on the island of Diego Garcia in the 
Chagos Archipelago, Indian Ocean. This facility uses more than 65 MWh of 
electricity and 350 M-gal of water annually. Reliability and costs of electricity supply 
and fresh water quality were concerns of the Navy in 1996. Prospective contractors 
were invited to submit proposals for provision of these services with some 
encouragement to use renewable energy resources. As a capstone design project, 
three teams of 1 st -class midshipmen (seniors majoring in ocean engineering at the 
U.S. Naval Academy) set about to identify and design an ocean energy system to 
compete, at least conceptually, with Navy contractors. These teams explored various 
renewable energy sources such as ocean thermal, wave, and offshore wind energy. In 
four-months time, each team researched the alternatives and developed a concept 
design for its selected energy source. Results were presented to a Review Panel 
consisting of Navy representatives and ocean engineering professionals. Brief details 
of this capstone experience and educational opportunities in renewable ocean energies 
at the U.S. Naval Academy are shared later in the paper. 
 
Past developments and recent trends in renewable energy from ocean sources are this 
paper’s principal focus. For example, France currently maintains the most significant 
ocean energy recovery plant - a 240-MW tidal power facility at La Rance. And, 
Denmark’s “Energy 21” Plan calls for development of 4 GW of offshor e wind power 
by the year 2030, sufficient to meet more than 25% of that nation’s anticipated 
consumption of electricity. 
 



Design of an Energy-Efficient Hybrid Power Source for Remote Locations as a 
Student Project by Richard W. Wies and John D. Aspnes, University of Alaska 
Fairbanks 
This paper describes an undergraduate or graduate level student project that involves 
the design of an energy-efficient hybrid power source for remote communities that 
have no connection to other electric utility systems. One such application is the 
development of stand-alone electric power sources for Native American villages in 
rural Alaska. This student project addresses many facets of engineering design and 
development including system component design and system integration, as well as 
environmental and social impacts, and economic concerns. The design requires 
consideration of all possible energy sources and energy conversion alternatives in the 
development of a hybrid system. Available energy sources may include wind, solar, 
small head or river hydro, thermoelectric generators, microturbine technology, and 
thermoelectric systems, battery and other energy storage devices combined with the 
existing diesel/electric or gasoline/electric generators. The selection of energy sources 
for this application depends not only on the power requirements and location, but also 
on environmental, economic, social, and political concerns. Economic considerations 
include the life cycle cost and estimated unit cost of electricity generated. System 
efficiency must also be determined, including the possibility of utilizing waste 
thermal energy. A major factor in this design is the transfer of the technology to rural 
Alaskan communities which have limited technical literacy. 
 
Session 2333 – Trends in Energy Conversion/Conservation 
Focus on Energy – Wisconsin’s Initiative to Reduce Industrial Energy 
Consumption by Glenn Wrate, Milwaukee School of Engineering 
This paper presents an overview of a statewide program to assure an ample supply of 
reasonably priced, reliable energy for Wisconsin. To help meet this goal, the State of 
Wisconsin has embarked on a three-year, $64 million initiative to improve the energy 
usage of its major industries. The initiative focuses on three aspects of energy use: 
increased energy efficiency, decreased peak demand, and the inclusion of energy use 
as a consideration in the decision making and design processes used in industry. 
Rather than relying on incentives to improve energy usage, as was done in the past, 
this initiative relies on the process of market transformation: show all the users in a 
given market sector the benefits of improved energy usage and let the marketplace 
force the individual users to change. Ancillary benefits of this program include the 
reduction of the environmental impact from energy use and production, the ability to 
meet all the energy needs from within the state, and promotion economic growth in 
rural areas. This program is in addition to the other programs in the state that focus on 
residential energy use, renewable energy sources, and environmental research. The 
Milwaukee School of Engineering, as part of a nine-organization team, has been 
awarded the contract to administer the program. Some of the tasks in the market 
transformation process include: identify industries to partner with, provide technical 
assistance and energy audits, develop energy efficiency improvement plans, and 
measure and verify energy savings. This paper discusses the genesis of the program – 
why are we doing this rather than the energy suppliers (utilities), the contract team – 



the development and organization of the team, or who does what and why, and the 
first year’s efforts – the implementation phase. 
 
Development of a Four-Course Sequence in Building Electrical Power 
Distribution by John Wheeldon and Glenn Wrate, Milwaukee School of 
Engineering 
This paper discusses the four-course sequence in building electrical power 
distribution systems offered in the Architectural Engineering program at the 
Milwaukee School of Engineering (MSOE). The design specialty that allows MSOE 
to offer this sequence when other universities are eliminating their only course in 
electrical power systems is discussed first. The goals, objectives, and challenges of all 
four courses are then presented. The first course in the sequence is introductory. 
Students entering the building electrical design specialty, together with students in the 
building environmental systems and structural systems specialties, take this course. 
Therefore, the course must present the material at a level that will excite the students 
continuing in the specialty while providing sufficient breadth and depth to allow 
students in the other two specialties to effectively communicate with engineers in the 
electrical discipline. The next course in the sequence is only for students in the 
specialty. It provides the necessary theoretical foundation for the subsequent courses 
in the specialty. The main challenge with this course has been the steady drift of 
circuit analysis textbooks in the non-electrical major area away from building 
electrical examples and problems to a focus on automotive systems. The last two 
courses in the sequence focus on small commercial buildings and light industrial 
facilities, and then multistory buildings and large industrial facilities. Formal designs, 
including presentations, are required in both of these courses. Typically, one of the 
courses has individual projects, while the other course forces the students to work in 
teams. The order of the project assignments has been varied to deal with the strengths 
and weaknesses of the individual classes. These courses are currently offered as 
elective courses in the Electrical Engineering program, and, hopefully, in the future to 
students in the Mechanical Engineering program. 
 
The Evolution of an Energy Conversion Course at The United States Military 
Academy by Dr. Margaret Bailey, P.E. and Dr. A. Özer Arnas, Department of 
Civil and Mechanical Engineering, United States Military Academy at West 
Point 
Over the past several years, an energy conversion course offered by the Mechanical 
Engineering Program at West Point has evolved into a cohesive series of lessons 
addressing three general topical areas: advanced thermodynamics, advanced 
mechanical system analysis, and direct energy conversion systems. Mechanical 
engineering majors enroll in Energy Conversion Systems (ME 472) during the fall 
semester of their senior year as an advanced elective. ME 472 builds directly on the 
material covered in Thermodynamics (EM 301) taken during the student’s junior 
year. In the first segment of ME 472, the students study advanced thermodynamic 
topics including exergy and combustion analyses. The students then analyze various 
mechanical systems including refrigeration systems, internal combustion engines, 
boilers, and fossil fuel-fired steam and gas turbine combined power plants. Exergetic 



efficiencies of various equipment and systems are determined. The final portion of 
the course covers direct energy conversion technology, including fuel cells, 
photovoltaics, thermoelectricity, thermionics, and magnetohydrodynamics. 
Supplemental lessons on energy storage, semi-conductors, and nonreactive energy 
sources (such as solar collectors, wind turbines, and hydroelectric plants) are included 
here. This paper discusses the evolution of ME 472 over the past several years and 
explains the motivations for the course’s progress.  
 
An Undergraduate Research Experience in New Technology Commercialization 
of PEM Fuel Cells by Doug Ramers, University of North Carolina, Charlotte 
In 1997, I was asked as a faculty member of Gonzaga University to participate on a 
project to develop a commercializable polymer exchange membrane fuel cell 
(PEMFC) technology for power plants in the 1-10kw range. The project was 
managed, sponsored, and funded jointly by Washington Water Power (WWP) and the 
Spokane Intercollegiate Research and Technology Institute (SIRTI). Our Gonzaga 
engineering team, which included students, was asked to perform manufacturability 
analysis and redesign of the fuel cell and to design a manufacturing system. The rest 
of the team consisted of a project manager from WWP, a commercial partner in 
Boston with the PEM fuel cell technology and experience, chemists from both 
Gonzaga and Eastern Washington University, and a small electrical contracting firm. 
 
We interviewed and hired four mechanical engineering students to work on the 
project: three rising seniors and one rising junior. The rising seniors had already 
acquired much of the fundamental knowledge necessary through their coursework. 
The rising junior provided continuity if the project continued beyond the first year. In 
general, the students were the top students in their class and had the enthusiasm, 
initiative, and maturity to work on a real engineering project. Over the next nine 
months they learned about fuel cell technology and many technical aspects of 
engineering work. They also learned about working in a business environment on a 
marginally planned and undirected research and development project. 
 
A fuel cell is a device that produces electrical energy from an electrochemical 
reaction between externally supplied fuels and oxidizers. Grove 1 first reported a 
successful fuel cell in 1839. Since then, researchers have investigated different types 
of electrodes, electrolytes, fuels and oxidants, and reaction kinetics affecting fuel cell 
performance. They have discovered that problems in thermo-fluids, material 
properties and geometry, electrical conductance and conversion, and manufacturing 
significantly influence fuel cell performance and economic viability. The technology 
benefited significantly from research for the space program and military applications 
since the 1960s. However, economic manufacturability and commercialization have 
not been overriding concerns in these publicly funded environments. Despite the fact 
that we've been aware of the principles of fuel cell operation for more than 160 years, 
their widespread development and commercialization has been limited by materials, 
electrical power conversion technology, manufacturing techniques, and the relatively 
low cost of energy. This project was an attempt to develop the technologies to 
commercialize fuel cells. 



 
The Revision of Power Courses into Industrial Automation and 
Communications Courses by Dr. Scott Dunning, P.E., University of Maine 
One of the concerns facing educators in electric power programs is the lack of interest 
expressed by incoming students in the subject matter. This conflicts with the strong 
demand for graduates with knowledge in industrial power systems. A topical survey 
of industrial manufacturers in Maine revealed that a strong need exists for graduates 
with knowledge of three- phase power, electric machines, electric drives, and 
industrial automation. As part of University of Maine’s continuous improvement 
process, this input served as a driver to revise traditional coursework in power 
systems analysis to courses introducing state of the art technology in industrial 
automation, controls and communications. This paper will discuss the course content 
covered in the new “power” courses and will also discuss the laboratory 
improvements made to support this effort. 
 
Session 2533 – New Ideas 
Energy Conversion Topics in an Undergraduate Thermodynamics Course at the 
United States Military Academy by CPT Blace C. Albert, MAJ Shawn E. 
Klawunder, and Dr. A. Özer Arnas, Department of Civil and Mechanical 
Engineering, United States Military Academy 
The mission of the United States Military Academy (USMA) is “To educate, train, 
and inspire the Corps of Cadets so that each graduate is a commissioned leader of 
character committed to the values of Duty, Honor, Country; professional growth 
throughout a career as an officer in the United States Army; and a lifetime of selfless 
service to the nation.”1 In order to accomplish this mission, USMA puts their cadets 
through a 47-month program that includes eight academic semesters. Upon 
graduation, the cadets receive a Bachelor of Science degree and are commissioned as 
officers in the United States Army. A very unique aspect of the academic program at 
USMA is that each cadet is required to take a minimum of five engineering classes 
regardless of their major or field of study. This means that about 500 cadets will have 
taken the one-semester course in thermodynamics. The thermodynamics course 
taught at USMA is different from others throughout the country. Within every class 
there is a mixture of cadets in engineering and non-engineering majors, i.e. languages, 
history, and others. The unique mixture of students has prompted instructors at 
USMA to work hard to design a course that is very physical and hands-on. This has 
been achieved particularly in the area of energy conversion systems. Topics covered 
include vapor power cycles, internal combustion engines, gas turbine engines, and 
vapor-compression refrigeration cycles. Four laboratories and a tour of a cogeneration 
facility supplement the thermodynamic concepts. The course is also brought to life by 
some very unique teaching aids. These teaching aids include the following: reference 
cards for solving problems, turbine/compressor blades, jeep engine cutaways, 
distributor caps, cam shafts, fuel injectors, gas turbine engines (T-53, T-700, AGT-
1500, and Mars), V2 rocket (scramjet), J85 jet engine (with and without afterburner), 
Broadhead-Garrett trainers, and cutaways of air-conditioners and refrigerators. 
Finally, students majoring in Mechanical Engineering (general mechanical and 



aeronautical systems), Civil Engineering, Engineering Management, or 
Environmental Engineering, complete a design of a cogeneration facility for USMA. 
 
Incorporation of an Energy Conservation Theme into Thermal Science Courses 
by Mark Schumack, University of Detroit Mercy 
This paper describes how I wove the theme of energy conservation into two 
engineering science classes, Thermodynamics I and Heat Transfer. I believed that 
teaching these courses with a theme would not only liven up the material for the 
students, but also present an opportunity for me as the instructor to become more 
aware of contemporary energy conservation issues. Additionally, I have taught these 
classes for about 10 years now and felt the theme incorporation would be a good way 
to renew my own enthusiasm for the material. Young and Stuart discuss how teaching 
with a unifying theme (in their case, a plant trip) can improve student learning. They 
demonstrated how a theme can facilitate connections between topics, increase 
appreciation for the practical applications of concepts, and enhance retrieval of 
information in later courses. In addition, they discuss how a “theme course” can 
generate enthusiasm for engineering and provide a vehicle for consideration of 
environmental, economic, and ethical issues. If a student is motivated to learn, and 
remains motivated, the chances for significant learning are increased. Manteufel 
observes that “students can be motivated by introducing life -affecting applications 
early and repeatedly in the class.” The objectives for the theme incorporation were to:  

• increase student appreciation for the importance of energy conservation 
• experiment with open-ended discussion in a “hard technical” class  
• test the feasibility of weaving a theme throughout an engineering science class 

without impacting traditional coursework 
• demonstrate the relevance of heat transfer and thermodynamics to important 

societal issues 
The remainder of this paper describes the methodology of incorporation, provides 
details on the student assignments, and assesses the degree to which the objectives 
were met. 
 
Power Distribution System Conductor Sizing as Viewed From Thermodynamics 
Principles by Ilya Grinberg, Petro Gogolyuk, Taras Grechyn, Buffalo State 
College and L’viv Polytechnic National University 
The task of educating members of an engineering team (engineers, engineering 
technologists, and engineering technicians) becomes even more challenging as 
technology evolves towards new horizons. Power electronics, robotics, networks, 
advances in manufacturing technologies as well as environmental and energy saving 
concerns call for new pedagogical and curriculum development approaches. 
Theoretical instructions, laboratory exercises, and projects should include emerging 
issues and be common to several disciplines across the curriculum. One of the topics 
of such integration is identifying and linking related issues in electrical 
engineering/electrical engineering technology and thermodynamics courses. An 
example of such a topic is sizing conductors based on their current carrying capacity 
as well as fault current calculations. Power distribution systems for industrial 
facilities with voltages less than 1 kV are decisive in terms of systems’ reliability, 



voltage quality, energy savings, and electromagnetic compatibility among others. In 
such systems only fuses or automatic (molded case) circuit breakers are used to 
protect from overcurrents and faults unlike more sophisticated protection techniques 
in systems rated over 1 kV. Such thermal protection units have varying characteristics 
and could differ from unit to unit quite significantly. Therefore, conductors at this 
voltage level should be checked not only for rated continuous current carrying 
capacity (ampacity) but also for their thermal stability. Thermal stability calculations 
involve solving for conductors’ temperature at the end of th e fault clearing process. 
Maximum allowable temperatures depend on insulation properties and are defined by 
the National Electrical Code © (NEC) . This paper derives formulas to determine 
time-current characteristics of conductors to be used in coordination studies related to 
protective devices. The results are used in corresponding energy courses (electrical 
and thermodynamics) as well as in student projects. 
 
Project Based Learning of Energy Conversion Principles at Freshman Level by 
Oguz A. Soysal, Department of Physics and Engineering, Frostburg State 
University 
The paper presents the educational outcomes of the freshman design project titled 
“Wind Power Plant to Supply a Public Transportation System at a Ski Resort.” The 
topic was selected to help students understand energy conversion principles by hands 
on experience. Students also had a chance to see different aspects of the engineering 
profession, and they developed teamwork and leadership skills. The paper discusses 
the features of the freshman design course, progress of the project, assessment results, 
and classroom observations obtained in 2001-fall semester. 
 
The TCNJ Energy Effort: Applications to Thermodynamics Courses by Patrick 
A. Tebbe, Ph.D., Department of Engineering, The College of New Jersey 
The College of New Jersey (TCNJ) is a small primarily undergraduate institution 
currently offering degrees in mechanical engineering, electrical engineering, and 
computer engineering, as well as engineering management. Due to its small size 
TCNJ does not have a specialization or program track in the power or energy areas. 
Lack of student and faculty interest as well as the perception that power was not a 
“hot” or growing field had created an atmosphere of indifference regarding energy 
issues common to institutions across the nation. However, through the combined 
efforts of the college facilities staff and the Department of Engineering a program of 
energy education and student activities has been initiated which has quickly grown 
into a robust component of the engineering program and campus. The purpose of this 
paper will be to describe the TCNJ Energy Effort and its application in existing 
thermodynamic courses. It is hoped that the success of this effort will serve as a guide 
and inspiration for other academic institutions and programs to revitalize interest and 
education in energy issues. 
 



Case Study that Integrates Thermodynamics with Engineering Economics by 
David Zietlow, Ph.D., P.E., Bradley University 
This paper presents a case study that is a practical example for use in second semester 
thermodynamics, air conditioning or engineering economics courses. It integrates the 
students exposure to thermodynamics and engineering economics. There is 
tremendous pressure to purchase the equipment with the lowest possible initial cost. 
However, if energy prices increase dramatically the choice of a low initial cost system 
may create unbearably high operating costs which could drive the owner of the 
equipment out of business. This is not good for future business. The goal of this paper 
is to equip students with a tool they can use to make optimum choices when selecting 
the level of efficiency for a piece of equipment. This tool uses life cycle cost analysis 
applied to thermodynamic systems (thermoeconomics) as the objective function in the 
optimization of a chiller. Thermo-economics will help the manufacturer determine 
what level of efficiency is best for the market. It will help the engineer determine the 
appropriate sizes for the components of a system. It will help the suppliers convince 
the building owner whether or not the additional cost for a high efficiency system is 
worth the additional investment. 
 
How do we then trade off between the coefficient of performance (COP) and the 
initial costs? Thermo-economics gives us a tool we can use to balance these two 
opposing forces and determine the optimum COP of a piece of equipment for a 
particular application. In this paper thermo-economics was applied to the selection of 
a 400 ton (1400 kW) chiller operating 2500 hours/yr. In this example an investment 
in a high efficiency chiller produced a rate of return of 20 %. The thermoeconomic 
model (return on investment analysis) was simple for ease of use and understanding. 
It assumed the purchasing power of the currency was constant over the life of the 
equipment. It did not account for salvage value, depreciation or fuel price escalation 
since these variables increase the complexity of the analysis and have a high degree 
of uncertainty. 
 
The uncertainty was addressed through the use of sensitivity and breakeven analyses. 
The effects of changes in seven independent variables upon the return on investment 
were explored. The rating of the low efficiency equipment would need to decrease 
below .663 kw/ton (COP=5.30) or that of the high efficiency equipment would need 
to increase above .627 kw/ton (COP=5.61) for the return on investment to drop below 
10%. The initial investment in high efficiency equipment would need to exceed 
$91,000, electricity costs would need to drop below $.042/kwh, the operating time 
would need to drop below 1500 hours a year, the cooling load would need to drop 
below 240 tons(840 kW) or the life of the equipment would need to drop below 6.5 
years before the high efficiency equipment will not provide an adequate return on 
investment 
 
Thermo-economics is essential in the optimization of chillers or other energy 
consuming devices. It balances the opposing forces of initial cost and efficiency on 
equal footing: dollars. A user-friendly, easy to understand, return on investment 
analysis has been applied to a practical application. Sensitivity and breakeven 



analyses have been used to address the uncertainty that economic variables introduce 
into the problem. Students will want to add this tool to their professional portfolio so 
they are able to make wise choices that meet customer needs. 
 
Session 3233 – Effective Energy Laboratory Ideas 
Labview Application: Energy Laboratory Upgrade by J. Howard Arthur and 
Michael R. Sexton, Mechanical Engineering Department, Virginia Military 
Institute 
This paper describes an effort to upgrade the quality and timeliness of the VMI’s 
Mechanical Engineering Department Energy Laboratory. Two of the current 
laboratory experiments were selected for modernization. These experiments were a 
steam power plant experiment and a cooling tower experiment. Both of these 
experiments were old, but the machinery was in good condition. The upgrades 
include modern instrumentation and data analysis capability, which made these old 
experiments valuable teaching resources for many more years. The hardware and 
software necessary for both of these experiment upgrades is discussed and budget 
estimates are provided. 
 
Both of the equipment upgrades described in this paper were accomplished using 
Labview. Labview is a graphical programming language specifically designed to 
interface data acquisition system (DAS) hardware to a user-friendly (graphical) 
computer environment. With Labview, many different types of DAS hardware can be 
controlled from the computer keyboard. The interface for each of the current 
experiments, as well as future equipment upgrades, was designed in a similar fashion, 
thereby reducing the learning curve for each new hardware component. This means 
that instead of having to run multiple programs from different vendors, each with a 
different user interface, a common user interface can be developed for each 
instrument. Labview can be used not only for data acquisition or instrument control 
applications, but also for general-purpose applications, such as database development, 
data analysis programs, and network communications. These features allow room for 
expansion of scope as new experiments using Labview are developed. 
 
A Frequency and Voltage Controllable Power Source for Laboratory Use by K. 
A. Nigim and G. T. Heydt, University of Waterloo and Arizona State University 
A technique is presented to generate a low voltage, frequency controllable power 
source for educational laboratory use. The proposed power supply has the merits of 
generating a sinusoidal AC low voltage waveform with controllable frequency and 
voltage from a wound rotor induction machine driven by a DC motor. The generator 
does not require a variable external excitation power source or any automatic voltage 
regulator. The presented configuration has the inherent capability of protecting the 
load under test from short circuit. The variable frequency generator is proposed as an 
educational laboratory power source for experiments in energy conversion, control, 
and electric power quality. 
 



Hardware Design and Layout of a Reconfigurable Power Distribution 
Automation and Control Laboratory (RDAC) by Karen Miu, Chika Nwankpa, 
Xiaoguang Yang and Anthony Madonna, Department of Electrical and 
Computer Engineering, Drexel University 
This paper will present the hardware design and detailed physical layout of a scaled 
power distribution system laboratory under construction at Drexel University. 
Engineers with formal knowledge about power distribution systems are needed to 
design, upgrade and operate large-scale distribution power systems and their 
automation and control techniques. In response, at Drexel, we are developing a power 
distribution systems curriculum centered around a reconfigurable distribution 
automation and control laboratory, RDAC. This paper focuses on the physical layout 
and presentation of large-scale distribution power systems. 
 
Electrical Power Quality Experiments by Timothy L. Skvarenina, Purdue 
University 
This paper describes several experiments that can be performed with a second 
generation power harmonics analyzer, such as the Fluke 43, or with an oscilloscope. 
Two of the experiments described herein involve transient phenomena, while the third 
demonstrates the capabilities of inexpensive UPS devices. 
 
Undergraduate Research and Teaching Opportunities from a Transient 
Network Analyzer by Ronald O. Nelson, David C. Flegel, Brian K. Johnson, and 
Herbert L. Hess, University of Idaho 
A Transient Network Analyzer (TNA) is a large, controlled hardware simulation 
environment for studying electrical faults. Background is presented on how the 
university acquired a TNA from a public utility and adapted it for use in teaching and 
research. System is described with specifications. Capstone design process combined 
with a solid funded follow-up serves as a means to leverage the creation of such large 
research tools. Details of ideas for design, implementation, projects, and data 
collection are presented. 
 
Operating Experience with the Turbine Technologies SR-30 Turbojet Engine 
Test System by Joseph P. Callinan and Gary Hikiss, Department of Mechanical 
Engineering, Loyola Marymount University 
The experience gained from the operation of a commercially available turbojet engine 
laboratory system is described. This system, the Turbine Technologies, Ltd. Mini-Lab 
TM , is suitable for use in undergraduate mechanical and aeronautical engineering 
laboratories. Key turbojet engine performance parameters can be computed from the 
data measured during test runs. The use of this system provides an excellent 
opportunity for students to apply the principles of thermodynamics. The Mini- Lab 
TM was acquired by the Mechanical Engineering Department of Loyola Marymount 
University (LMU) during the fall semester of 1999. It was checked out and interested 
faculty members were trained in the use of the system. The system was installed in 
the Thermal Sciences Laboratory at LMU and approved for operation by the 
university’s Environmental Health and Safety Officer. The installation included 
providing the necessary utilities, building a baffled intake manifold for sound 



suppression and building a double-walled exhaust manifold for exhaust gas 
expulsion, thermal protection and sound suppression. 
 
The Mini- Lab TM includes the SR-30 turbojet engine, the auxiliary subsystems 
required for the operation of the engine, controls, a safety enclosure, the 
instrumentation needed to acquire the experimental data and the data acquisition 
interface. The engine consists of a conical diffuser, acentrifugal compressor, a reverse 
flow annular combustor, an axial flow turbine and a converging conical exhaust 
nozzle. The system has been used in LMU’s senior mechanical engineering 
laboratory for the past two years and for demonstrations during open house type 
events. Engine speed, various pressures and temperatures, fuel flowrate and thrust are 
measured. Using these measured data, thermodynamic relationships, and property 
data, the following performance parameters can be determined: compressor, turbine 
and exhaust nozzle adiabatic efficiencies; fuel-air ratio; air mass flowrate; engine 
thermal efficiency; specific thrust; and thrust specific fuel consumption. In addition, 
the thrust can be computed from exhaust nozzle data and 
compared with the measured thrust. 
 
Overall, the operational experience and test results have been very good. There are 
some exceptions to the test results that are most likely related to measurement errors. 
The most notable exceptions are the values of the turbine and nozzle isentropic 
efficiencies (computed from the measured data) which are too large (sometimes 
exceeding 100%). A second exception is the value of the thrust computed from the 
measured data, which does not agree with the measured value of the thrust. The use 
of unshielded thermocouples is one source of measurement error that would affect 
both of these results. The method of measuring thrust is a second (possible) source of 
error. 
 
 
 
Session Schedule for the 2003 ASEE Annual Conference 
 
Session Title: Experiences with the TTL Turbojet Engine 
Day: Monday, June 23 
Session Time: 7:00 a.m. to 8:15 a.m. 
Session Description: In this session, instructors who use the Turbine Technologies 
turbojet system will share their operating experiences (successes and problems) with 
other users and interested attendees. Papers focusing on various aspects (e.g., 
installation, instrumentation, operation, and data analysis) will be presented. A 
continental breakfast will be provided to this session's attendees. 
Location: Nashville Convention Center Room 103 
Moderator: Joseph Callinan(jcallina@lmu.edu) 
 
Paper #1: Activities around the SR-30 Minilab at Penn State 
Author: Horacio Perez-Blanco (hpb1@psu.edu) 
 



Paper #2: Characterizing the Performance of the SR-30 Turbojet Engine 
Authors: Paul Strykowski(pstry@me.umn.edu) and Staci White 
 (staciswhite@eaton.com) 
 
Paper#3: Recycled Fuel Performance in the SR-30 Gas Turbine 
Author: Kenneth French(kwfjr@jbu.edu)  
 
Paper #4: Analysis of the Turbine Technologies SR-30 Turbojet Engine 
Author: Kevin Kelly (kelly@me.lsu.edu)   
 
Session Title: Energy Programs and Software Tools 
Day: Monday, June 23 
Session Time: 10:30 a.m. to 12:00 p.m. 
Session Description: This session explores how faculty members have used 
computers to enhance energy education, whether to improve understanding of 
difficult concepts, perform analyses too tedious to do by hand, or solve governing 
equations using approximate methods. 
Location: Nashville Convention Center Room 103 
Moderator: Ilya Grinberg(grinbeiy@bscmail.buffalostate.edu) 
 
Paper #1: Simulation of a Hybrid Solid Oxide Fuel Cell Cycle: A Summer 
Undergraduate Research Project 
Authors: Michael Sexton (sextonmr@vmi.edu) and P.S. Lankeu Ngankeu 
 
Paper#2: Teaching the Design of Energy Conversion in Propulsion Systems 
Authors: Craig Somerton(somerton@egr.msu.edu) and Laura Genik 
(genik@egr.up.edu) 
 
Paper#3: Twenty Years of Experiences in Computer Modeling of Thermodynamic 
Cycles 
Author: Frank Wicks (wicksf@union.edu) 
 
Paper #4: Development of Web-based Tools for Energy Engineering 
Authors: Kyaw Aung (aungkt@hal.lamar.edu), Sunil Appanaboyina 
(ska7946@hal.lamar.edu) and Rakesh Sreenivasa(RXS2356@hal.lamar.edu) 
 
Paper #5: A GUI based Power Flow Program for Sun Workstations 
Author: L. Kraft(Alan.Kraft@valpo.edu) 
 



Session Title: Trends in Energy Conversion/Conservation 
Day: Tuesday, June 24 
Session Time: 8:30 a.m. to 10:15 a.m. 
Session Description: This session focuses on new developments in how energy is 
converted and conserved. Whether it is new sources of energy, processes that are 
more efficient, components and systems that use energy more efficiently, or 
technological breakthroughs, our students benefit by our enthusiasm for these new 
frontiers. 
Location: Nashville Convention Center Room 109 
Moderator: Heather Cooper(hlcooper@tech.purdue.edu) 
 
Paper #1: CSM Engineering Design Students Set the Mark: Student Research 
Identifies Restaurant-Industry Usage Practices to Improve Profits and Decrease 
Consumption 
Authors: Heidi Loshbaugh (hloshbau@mines.edu) and Suzanne Scott 
(sscott@mines.edu) 
 
Paper #2: Expected Future Technology Direction for Small Electric Generator Sets 
Author: Herbert Hess (hhess@uidaho.edu) 
 
Paper #3: Improving Economic Benefits in the Management of Multifamily Housing 
Using Solar Energy Conservation Strategies 
Author: Keith Sylvester (ksylvester@tamu.edu) 
 
Paper #4: Investigation of Possible Energy Savings in the Injection-Molded Plastic 
Industry 
Author: Stephen Williams(williams@msoe.edu) 
 
Paper #5: On-Campus Comparison of Energy Saving Technologies for Vending 
Machines 
Authors: Glenn Wrate(wrate@msoe.edu), Emily Blakemore(blakemoe@msoe.edu), 
Lee Greguske (lgreguske@mmsegment.org), and  Jeremy Poling(polingj@msoe.edu) 
 
Paper #6: Electric Motor Classifications and Characteristics 
Author: Max Rabiee(Max.Rabiee@uc.edu) 
 



Session Title: Design Experiences in Energy Education 
Day: Tuesday, June 24 
Session Time: 12:30 p.m. to 2:00 p.m. 
Session Description: As civilization becomes more conscious about how energy is 
used, relevant design experiences for engineering students become increasingly 
important. This session is an opportunity to see how others are challenging students 
with unique design projects. 
Location: Nashville Convention Center Room 107 
Moderator: Michael Sexton(sextonmr@vmi.edu) 
 
Paper #1: A Novel Solution for California’s Energy Crisis: Wind Power 
Transmission from Energy Rich North Dakota to California through HVDC Lines 
Authors: Recayi Pecen(pecen@uni.edu) and William Leighty 
(bill@eagle.ptialaska.net) 
 
Paper #2: Energy Management Monitoring of a Geothermal System at Northwest 
Tennessee Correctional Facility 
Authors: Robert LeMaster(lemaster@utm.edu), Keith Coleman, Travis Harrington, 
and J. Douglas Sterrett(dsterret@utm.edu) 
 
Paper #3: Electric Demand Calculations as a Critical Component of Power 
Distribution System Design and Analysis 
Authors: Ilya Grinberg(grinbeiy@bscmail.buffalostate.edu) and Petro Gogolyuk 
(oph@polynet.lviv.ua) 
 
Paper #4: Honors Thesis Work in Renewable Energy for an Undergraduate Student 
Authors: Robert Weissbach(rsw7@psu.edu) and Tim Meyers(tsm145@psu.edu) 
 
Paper #5: Two Senior Capstone Design Projects on the Potential Energy Savings at 
the Pettit National Ice Center 
Authors: Kevin Renken(renken@uwm.edu) and John Reisel(reisel@uwm.edu)  
 
Session Title: New Ideas in Energy Education 
Day: Tuesday, June 24 
Session Time: 2:30 p.m. to 4:15 p.m. 
Session Description: Come to this session to see how others are using novel 
presentation methods, activities, and pedagogical approaches to teach energy topics. 
Location: Nashville Convention Center Room 107 
Moderator: Herbert Hess(hhess@uidaho.edu) 
 
Paper #1: Teaching Design for Energy Sustainability 
Author: Doanh Van(dvan@uu.edu) 
 
Paper #2: Energy Systems and Conversion - Course and Content 
Author: Peter Idowu (pbi1@psu.edu) 
 



Paper #3: Energy & the Environment: An Energy Education Course for High School 
Teachers 
Author: John Krohn(john.krohn@mail.atu.edu) 
 
Paper #4: Thermal Science Course Development Using Industry Input 
Author: Heather Cooper(hlcooper@tech.purdue.edu) 
 
Paper #5: Energy Conservation Education for Non-Engineering Students: 
Effectiveness of Active Learning Components 
Authors: Sarma Pisupati(spisupati@psu.edu), Jonathan Mathews(jpm10@psu.edu), 
and Alan Scaroni(aws1@psu.edu) 
 
Session Title: Energy Project and Laboratory Ideas 
Day: Wednesday, June 25 
Session Time: 8:30 a.m. to 10:15 a.m. 
Session Description: Students often find energy topics abstract and difficult to grasp. 
Exciting, relevant, practical laboratory experiences and special projects can go a long 
way towards students becoming interested in the material. This session explores what 
faculty members have done to improve student learning in the lab and in the field. 
Location: Nashville Convention Center Room 201 
Moderator: Craig Somerton(somerton@egr.msu.edu) 
 
Paper #1: Portable Experimental Apparatus for Demonstrating Heat Recovery 
Concepts 
Author: Hosni Abu-Mulaweh(mulaweh@engr.ipfw.edu) 
 
Paper #2: Electrical Engineering Concept Demonstrations and Laboratories using a 
Power Relay System 
Authors: Noel Schulz(schulz@ece.msstate.edu), Mike Collum 
(Mike_Collum@selinc.com), and Yanfeng Gong(yg32@ece.msstate.edu) 
 
Paper #3: Design, Construction, and Commissioning of a 60-kW Microturbine 
Demonstration Facility 
Authors: Glenn Wrate(wrate@msoe.edu), Frederik Betz(betzf@msoe.edu), Lee 
Greguske(lgreguske@mmsegment.org), Justin Reese(reesej@msoe.edu), Michael 
Swedish(swedish@msoe.edu), and Chad Weis(weisc@msoe.edu) 
 
Paper #4: Evaluating energy services performance contracts with engineering 
students – learning from real projects 
Author: Darrell Massie(darrell-massie@usma.edu) 
 
Paper #5: Design and close loop control in the Electromechanical energy conversion 
course 
Author(s): Margaret Wismer(wismer@bucknell.edu) 



 
Don’t forget about the ECCD Business Meeting:  

Monday, June 23, 12:30 p.m. to 2:00 p.m., Sheraton Hotel Suite 4B 
We will review the past year's activities and ideas for next year. All ECCD members 

and interested conference attendees are invited to attend. 

 
 
 

Minutes of the 2002 ECCD Business Meeting 
 
Present:  Glenn Wrate (Milwaukee School of Engineering), Michael Sexton (Virgina 
Military Institute), Herbert Hess (University of Idaho), Heather Cooper (Purdue 
University), Craig Somerton (Michigan State University), Laura Genik (University of 
Portland), Ilya Grinberg (Buffalo State College), Mark Schumack (University of 
Detroit Mercy), Tim Skvarenina (Purdue University), Frank Wicks (Union College), 
Magaret Bailey (U.S. Military Academy), Jerry Samples (University of Pittsburgh at 
Johnstown) 
 
1) Glenn Wrate, ECCD Chair, called the meeting to order at 12:30 PM.   
 
2) Ilya Grinberg, Newsletter Editor, reported that the Fall newsletter went out in 

timely fashion via e-mail and regular post.  Most of those in attendance remember 
receiving the electronic version, but not the hard copy.  There was no Spring 
issue.  The upcoming Fall issue will contain, among other things, paper 
particulars such as titles, author names, and abstracts or introductions.  Ilya 
suggested that the Program Chair send abstracts from the paper selection process 
to the newsletter editor.  The next Spring newsletter will contain the upcoming 
ECCD conference program (paper titles and authors). 

 
Ilya recommended not doing a direct mailing announcing the newsletter.  This 
year he did a direct mailing that included an offer to send a hard copy to anyone 
who requested it, but there were no requests.  

 
3) Mark Schumack, Secretary/Treasurer, indicated that latest records (dated March 

31, 2002) show a $1265 balance in the operating account.  Account statements 
showed that no expenses were incurred through 3/31/02.  Glenn Wrate indicated 
that a $782 balance was presented at the Executive Board Meeting on June 16, 
2002.  Some members suggested that the difference might be due to room or 
equipment charges for this year’s conference.  Ilya and Mark will make the 
necessary inquiries to explain the discrepancy.   

 
It was determined that this year’s Best Paper would not include a monetary award, 
since monetary awards must be approved in advance by the ASEE Awards Policy 
Committee.  A suggestion was made to award $300 to the best paper and $100 to 
the second best paper, although there was some reservation expressed as to the 
value of a second best paper award.  Herbert Hess will look into establishing the 



award.  Ilya will keep track of available funds for the award, and Mark will 
supervise the selection process. 

 
4) Michael Sexton, Program Chair, reported that 30 out of 39 abstracts were 

accepted, and 25 papers were submitted, reviewed, and eventually accepted for 
presentation at five sessions.  One session was “bumped” to a 7 AM time slot, but 
was nevertheless well attended.  For future conferences, it was suggested to 
request session times other than 7 AM, 6:30 PM, and 4:30 PM on Wednesday. 

 
Glenn noted that Prism requires a 3-month lead-time for Call for Papers 
submittals.  Mark will submit a Call as soon as possible and again by the deadline 
appropriate for publication in next year’s conference issue.  

 
5) Tim Skvarenina, Web Page Editor, reported that the web page is functioning well 

and displaying current information.  It was suggested that links to other 
organizations such as ASME, IEEE, and AIChE be added.  Tim also requested 
submittals of links to some of the software sites referenced in ECCD 
presentations. 

 
6) Herb Hess assumed the position of Chair.  The following people were elected to 

officer posts by acclamation: Mike Sexton – Chair Elect, Mark Schumack – 
Program Chair, and Ilya Grinberg – Secretary/Treasurer.  Craig Somerton was 
elected Newsletter Editor by ballot from a field of three nominees. 

 
7) The group decided to hold next year’s business meeting at 12:30 PM o n Monday 

(instead of Tuesday). 
 
8) The meeting was adjourned at approximately 1:45 PM. 
 
Minutes submitted by Mark Schumack, July 19, 2002. 
 


