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Call for Papers  -----HURRY!! Abstract Deadline is October 29th----- 
 
The Energy Conversion and Conservation (ECC) Division invites papers for the 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 energy conversion and conservation 
• Aerospace power and energy research and management 

 
Interested authors must submit a 300 to 500 word abstract by October 29, 2003 at 3:00 PM EST 
to the ASEE CAPS (Conference Abstract/Paper Submission) system. See 
http://www.asee.org/conferences/annual2004/papers.cfm for details. For more information, 
please contact Program Chair Ilya Grinberg, (716) 878-4411, grinbeiy@buffalostate.edu. 
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Note from the Chair 
 
Mike Sexton, ECCD Chair 
Virginia Military Institute 
 

Greetings to everyone in the Energy Conversion and Conservation Division. I am pleased to 
serve as your chair this year. I have been active in the Division for several years now and have 
made many new friends among my colleagues in the Division. I have been impressed with the 
quality and timeliness of the papers presented at the ECCD technical sessions at the Annual 
Conference. Even though many of us tend to limit our prospective to our own disciplines, or 
worse yet, to narrow specialties within our own disciplines, the multi-disciplinary approach to 
energy conversion and conservation that our Division takes adds to the value of the 
presentations. I always return to school after the conference with a broader appreciation for 
teaching energy related courses and with some great ideas to incorporate into my classes. This 
Summer’s conference, in Nashville, was no different; we all owe Mark Schumack our gratitude 
for the excellent job he did in organizing an exciting and informative program. I would like to 
pay special thanks to Joseph Callinan from Loyola Marymount University and Perry Kuznar of 
Turbine Technologies, Ltd. for organizing a special focus session in Nashville. This special 
session gave presenters the opportunity to share their experiences using the TTL Turbo-Jet 
engine in the laboratory for both teaching and research.    

 
I am looking forward to next year’s conference, Ilya Grinberg is serving as the Program 

Chair for this conference and he is already making plans for another interesting program. Ilya 
tells me that he has requested an additional technical session for our Division in order to expand 
our offerings, so if you have not already done so please submit your abstracts as soon as 
possible. The closing date for abstracts for next June’s conference in Salt Lake City is 29 
October.  

 
One initiative that the Division is looking into is a Division Best Papers Award that would 

recognize the high quality of the technical papers that are being presented at our sessions by 
making a modest cash award to the two or three authors who are determined to have presented 
the best papers in the Division. The Division Officers hope that we will be able to have such a 
recognition plan approved and in place by the Salt Lake City conference, more on that in the 
future. 

 
     ECCD is always looking for new and energetic leaders. If you want to get involved and 
contribute to our Division, please contact me at sextonmr@vmi.edu.  
 

Last but not least I would like to thank Herb Hess, Chair, and the rest of last year’s officers 
for all of their efforts while serving our Division during this past year. I look forward to seeing 
you all in Salt Lake City! 
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Paper Summaries from the 2003 ASEE Annual Conference 
 
The following are abstracts of ECCD papers presented at the 2003 ASEE Annual Conference.  
Papers are listed in the order in which they appear in the Conference Proceedings. Papers listed 
without abstracts do not appear in the Conference Proceedings. 
 
 
Session 1133: Experiences with the TTL Turbojet Engine 
 
Activities Around the SR-30 Minilab at PSU by Horacio Perez-Blanco, Pennsylvania State University 
The installation and operational experience with the SR-30 minilab is described. The minilab is part of an Energy 
Systems Lab, where students can operate a number of small thermal/vibration demonstrators systems. The SR-30 is 
an excellent point-demonstrator of the unique capabilities of turbomachines. The turbine installation required some 
non-permanent building modifications, which are briefly described. The operation has been smooth, except that a 
fuel leak led to a change in fuel supplier. Whereas well-instrumented systems are necessary for experimental 
analysis, it was found that student interest and motivation ensue from format-free discussions around design and 
functional aspects of gas turbines. Hence, along with student-calculated parameters for the SR-30, a brief description 
of activities leading to free-flowing technical discourse is included. Our experience accommodates the qualitative 
conclusion that the SR-30 clearly enhances the teaching of gas turbines and thermodynamics. 
 
Characterizing the Performance of the SR-30 Turbojet Engine by T. Witkowski, S. White, C. Ortiz Dueñas, 
P. Strykowski, and T. Simon, University of Minnesota 
“What?!!” exclaimed one student. “Thermodynamics doesn’t work! Why am I even studying this stuff ?!” She was 
taking her senior lab – an engine lab with the SR-30 engine – and the numbers didn’t work out… on purpose. The 
professor had set it up that way. 
 
The SR-30 is a small-scale, turbojet engine which sounds and smells like a real engine used to fly commercial 
aircraft. With an overall length of less than 2.0 feet and an average diameter of 6.5 inches, the SR-30 is equipped 
with an inlet nozzle, radial compressor, counter-flow combustion chamber, turbine, and exhaust nozzle. Although it 
can operate on various fuels, diesel fuel is used in the studies described here, and each component is instrumented 
with thermocouples and pressure gages to allow a complete thermodynamic evaluation. Screaming along at 80,000 
rpm and sending out exhaust gas at 500 mph, the SR-30 engine is fun science for students! However, since the SR-
30 was essentially designed for one-dimensional measurement and flow analysis, students quickly learn the 
limitations of these assumptions. 
 
Recycled Fuel Performance in the SR-30 Gas Turbine by Kenneth French, John Brown University 
An SR-30 gas turbine engine has been run with biodiesel fuel (referred to henceforth as biodiesel) to broaden the 
educational experience of the engineering students in various classes. The preparation of biodiesel from new and 
used vegetable oil and pre-testing of the fuel is also described.  
Basic characteristics and operation of the engine have not been covered here since they are very well presented in 
the TTL publications and in Dr Callinan's ASEE paper [1]. 
 
Analysis of the Turbine Technologies SR-30 Turbojet Engine by Kevin Kelly, Louisiana State University 
 
 
Session 1333: Energy Programs and Software Tools 
 
Simulation of a Hybrid Solid Oxide Fuel Cell Cycle: A Summer Undergraduate Research Project by P.S. 
Lankeu Ngankeu and Michael Sexton, Virginia Military Institute 
This paper describes a research project conducted by a senior mechanical engineering student in the Summer 
Undergraduate Research Institute (SURI) at the Virginia Military Institute.  The SURI teams undergraduate students 
with faculty mentors to conduct research in a wide variety of disciplines. The work reported here examines the 
simulation of hybrid solid oxide fuel cells (SOFC) for power production.  
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The use of solid oxide fuel cells for power production has some interesting future possibilities. Because SOFCs 
operate most efficiently at high pressure and high temperature there are some very real possibilities of developing 
hybrid cycles incorporating a SOFC and a gas turbine engine (SOFC-GT). There are several possible hybrid system 
arrangements that may be of interest. But in general, the fuel cell would act in place of the gas turbine combustor 
receiving high-pressure air from the compressor and delivering high-pressure high temperature gas to the turbine 
while producing direct electrical power. Operating the fuel cell at high temperature also allows for some internal 
reforming of hydrocarbon fuels. The hybrid cycle would allow for maximum efficiency from the fuel cell by 
operating it at high pressure and temperature as well as recovering a portion of the waste thermal energy in the high 
temperature exhaust stream from the fuel cell. Previous researchers have examined hybrid SOFC cycles and 
conducted parametric studies to determine optimum design cycle parameters.   
  
The present work describes the development of a computer simulation model of a hybrid SOFC-GT cycle. The 
simulation includes the variation in performance of both the fuel cell and the gas turbine as operating parameters are 
changed. The model can then be used to predict the operating temperatures, pressures, air to fuel ratio, and 
efficiency, of the hybrid cycle when operating at off-design conditions. 
 
Teaching the Design of Energy Conversion in Propulsion Systems by Craig W. Somerton, Laura Genik, Todd 
Jammer, Dean Hagler, and Tomohiro Hamada, Michigan State University and University of Portland 
A design project has been developed and implemented in a senior-level thermal design course that addresses energy 
conversion as it applies to land-based propulsion systems. The same project has been used in similar courses at both 
the University of Portland and Michigan State University. An in-house computer program, TeachPiston, is utilized 
which allows the students to investigate several operating parameters of an internal combustion engine. The student 
design project team is assigned the task of developing a preliminary design for a racing engine. A recommendation 
on the operating characteristics for the engine is to be formulated by the design team, performing an optimization 
study with performance weighted 75% and efficiency 25%. The TeachPiston software is used for calculations over a 
range of compression ratios, cut-off ratios, supercharger pressure boosts, and intercooler exit temperatures. 
 
This paper continues by providing a detailed description of the operation of the TeachPiston program. Next the 
design project is presented and results of the design study 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. 
 
Twenty Years of Experiences in Computer Modeling of Thermodynamic Cycles by Frank Wicks, Union 
College 
What we are told we easily forget, but the things we do we understand! Engineering education works best when the 
students are not overly subjected to listening, but have ample opportunity to do. Computer use in education provides 
a more subtle example of this principle. Students, like current engineers in industry, now run a variety of 
commercial application software to perform various calculations and simulations. The danger is that too often they 
do not understand the underlying principles, mathematical modeling and assumptions. 
 
The author’s first experience was twenty years ago. It was an era when mainframe, timeshare and what was then 
called minicomputers were used for academic research, but personal computers were not yet available. There was no 
computer use in an undergraduate classroom. The author decided to do some pioneering course development by 
programming various thermodynamic and nuclear power plant simulations on a time share computer for the benefit 
of his students in these courses. 
 
During the development he realized that he was enhancing his own understanding of cycles and power plant 
dynamics. This was because of the long hours and intense concentration that was required for the project. Models 
were developed of Carnot, Otto, Diesel, Brayton and Rankine cycles. The piston cylinder cycles showed a piston 
moving up and down with simultaneous display of properties, work and heat and the development of a 1st law 
process and cycle table and resulting efficiency.  
 
The nuclear power plant simulation displayed the components and response to throttle, control rod motion, change 
in flow and a scram. Separately the reactor kinetics were programmed in Basic on an Atari 400 game computer with 
time responses of input and output responses traced on a TV screen. 
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The next step was to take the students to the computer room to execute the simulations. It was discouraging, but then 
understandable, to realize that the students were not learning much. Asteroids was the hugely popular video game at 
the time. Students executed the programs like they were playing such a video game. 
 
The lesson learned was that the professor had learned by developing the programs, but the students were deprived of 
the development experience. It was 20 years later when that the author revived computer based simulations, by 
having students do their own development on their personal computers. While the result is less sophisticated, the 
educational process and experience has been favorable. 
 
Development of Web-based Tools for Energy Engineering by Sunil Appanaboyina, Rakesh Sreenivasa, and 
Kyaw Aung, Lamar University 
With increasing popularity of World Wide Web (WWW) as a teaching medium, more and more engineering 
educators have developed web-based teaching and evaluation tools to facilitate and improve the learning process of 
students. In this paper, the development of two web-based tools for use in Energy Engineering course was presented 
and discussed. One of the tools is an energy calculator that does unit conversion of different energy resources and 
fuel units, and estimates the cost of electricity generation using different fuels. The other tool is a cycle analyzer that 
conducts the first and second law analyses of power cycles for different ideal gases. These tools were beta tested in a 
senior elective class to evaluate their effectiveness. The students found the tools useful for their assignments and 
projects. Future improvements of the tools based on suggestions of the students were presented. These 
improvements are being incorporated in the tools to make them more useful for students. 
 
A GUI based Power Flow Program for Sun Workstations by L. Kraft, Valparaiso University 
 
 
Session 2233: Trends in Energy Conversion/Conservation 
 
CSM Engineering Design Students Set the Mark: Student Research Identifies Restaurant-Industry Usage 
Practices to Improve Profits and Decrease Consumption by Heidi Loshbaugh and Suzanne Scott, Colorado 
School of Mines 
 
 
Expected Future Technology Direction for Small Electric Generator Sets by Herbert L. Hess, University of 
Idaho 
A summary of a recent study into the future of small, portable electric generation technologies. The changing 
character of the load is identified and a set of basic principles for design and analysis are developed. A number of 
candidate technologies are considered and evaluated. The effect of information technologies is considered, including 
real time control, operation and maintenance management, and policy development. 
 
Improving Economic Benefits in the Management of Multifamily Housing Using Solar Energy Conservation 
Strategies by Keith E. Sylvester, Texas A&M University 
With a shift from large, central power plants to smaller generating facilities, small renewable energy systems 
(SRES) are viable due to the coincidence of several events: 1) deregulation of the electric utility 2) development of 
BIPV roofing systems, and 3) federal and state tax credits. Roof mounted modules have been tested and used 
intensively, as seen in the solar roof programs around the world. However, despite the currently available 
technology, efforts to integrate PV systems into roof system have been minimal. Previous research shows that 
multifamily housing complexes are ideal candidates as small power producers (SPP) due to their 1) flexible roof 
configurations, 2) high percentage of roof area and 3) rent base management structure. Projected to provide up to 
70% of a building’s electric demand, integrated PV fenestration can offset the overall utility costs and produce 
energy that can be sold to the building’s tenants. This paper presents findings from student centered research of a 
prototypical study of multi-family housing utility subsidiary that sells renewable electric energy produced by 
integrated photovoltaic roof systems to the tenants. The results show significant economic benefits while increasing 
the building’s energy conservation. 
 
Investigation of Possible Energy Savings in the Injection-Molded Plastic Industry by Stephen Williams, 
Milwaukee School of Engineering 
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On-Campus Comparison of Energy Saving Technologies for Vending Machines by Glenn Wrate, Emily 
Blakemore, Jeremy Poling, and Lee Greguske, Milwaukee School of Engineering and Wisconsin Focus on 
Energy 
As part of the Wisconsin’s Focus on Energy Program, the Milwaukee School of Engineering (MSOE) investigated 
two possible technologies to save energy involving vending machines. MSOE is interested in this research for two 
reasons: involvement of our students in emerging technologies to save energy and to provide a service to our 
community. Two soda vending machines were installed in the student lounge of the Science Building, each 
equipped with a different energy-saving device. The first device tested was a Vending Miser™. This device detects 
motion outside the machine, and if no activity is sensed, this device turns off the vending machine after a 
compressor cycle is completed. If activity is sensed in front of the machine, or if the device calculates that the 
compressor should run to keep the soda cool, the vending machine is turned back on. The other technology tested 
uses electroluminescent (EL) panels in place of the traditional fluorescent lights. Surprisingly, lighting accounts for 
approximately half of the energy used by a typical soda vending machine. The results of this comparison were 
provided to Focus on Energy to determine if additional funding of either technology was warranted. The results 
were also published on a student-developed web page. Since the study was performed with students, in a high traffic 
area, this research was a wonderful vehicle to increase student interest in the energy efficiency area. This paper 
documents the two technologies, the students’ response to the different technology, the methods used to compare the 
technologies, and the development of the web page. In addition, suggestions for further work in the area are made, 
and lessons learned on this project are discussed. It was found that while the amount of energy saved is small for an 
individual machine, Wisconsin alone has over 75,000 of these machines, so the total energy savings can be 
substantial. 
 
Electric Motor Classifications and Characteristics by Max Rabiee, University of Cincinnati 
 
 
Session 2433: Design Experiences in Energy Education 
 
A Novel Solution for California’s Energy Crisis: Wind Power Transmission from Energy-Rich North Dakota 
to California through HVDC Lines by Recayi Pecen and William Leighty, University of Northern Iowa and 
The Leighty Foundation 
 
 
Energy Management Monitoring of a Geothermal System at Northwest Tennessee Correctional Facility by J. 
Douglas Sterrett, Keith Coleman, Travis Harrington, and Robert LeMaster, University of Tennessee at 
Martin 
The Center for Energy Management is located in the College of Engineering and Natural Sciences at the University 
of Tennessee at Martin. This center was created in the summer of 2000 to provide energy-related services to regional 
government and industrial organizations. The Center gives faculty members in the Department of Engineering an 
opportunity to conduct applied research that is supported with undergraduate engineering students. The students are 
actively involved with projects that tie their coursework to the real world, and the center provides a necessary 
service to regional government and industrial organizations. The concept for the center began in the summer of 1999 
when an Energy Management Administrator with the Department of Finance & Administration [1], contacted the 
School of Engineering. The Department of Finance & Administration was looking for a resource that would provide 
the state with independent third-party analysis and verification of new energy management technologies. 
 
To date, five engineering students and three engineering faculty members have been involved with the center and 
the funding level has reached approximately $150,000. The sources for this funding are the State of Tennessee 
Department of Finance & Administration and the Tennessee Department of Corrections. 
 
This paper provides a description of a long-term energy monitoring and analysis project undertaken by the Center 
for the Northwest Tennessee Correctional Facility. In addition to describing the project, it also discusses how 
undergraduate engineering students obtain real world experience through their involvement with the project. 
 
Electric Demand Calculations as a Critical Component of Power Distribution System Design and Analysis by 
Ilya Grinberg and Petro Gogolyuk, Buffalo State College and L’viv Polytechnic National University 
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Calculation of electric demand is one of the most important procedures in design of a power distribution system 
(PDS) of any facility. Since demand is calculated at the very early stages of design, it significantly influences 
selection of the rest of the PDS elements as well as its technical and economical indices. Such parameters as capital 
investments and energy losses, to name a few, depend on the accuracy of demand calculations. If calculated demand 
is less than actual, additional energy losses, aging of insulation, and premature failure of PDS’s elements will result. 
On the other hand, inflated demand results in unjustified expenses and inefficient utilization of electrical equipment 
and wiring system1,2. Obviously, engineering education should reflect best and innovative engineering practices as 
well as traditional ones. Implementation of the methodology discussed in this paper provides such a venue as well as 
gives students more insight into energy conservation issues right at the beginning of the design process. 
 
Honors Thesis Work in Renewable Energy for an Undergraduate Student by Robert S. Weissbach and 
Timothy S. Meyers, Pennsylvania State University, Erie 
Renewable energy has become an important area of research and development for both environmental as well as 
economic reasons. At the academic level, it is possible to introduce students to issues related to renewable energy. 
This paper discusses the effort one student has put in, as part of a thesis, to develop an economically feasible, self-
sufficient, renewable energy system for a residential home in the Great Lakes region. The design of the system 
sought to use both wind and solar energy to supply energy to the home. The student was able to consider effects 
such as the design and capability of the wind turbine and solar panels to determine whether the design would be 
viable economically. After deciding that the initial system design would be too expensive, the student then 
considered other options to reduce the cost of the renewable energy system while still providing the necessary 
electrical systems that are used in a modern home. This included the development of a survey that was distributed to 
faculty and staff. The survey was used to determine the critical electrical loads that families in the Great 
Lakes region would require throughout the year. Successes and challenges of using thesis work as a teaching 
methodology for education in renewable energy will be discussed. 
 
Two Senior Capstone Design Projects on the Potential Energy Savings at the Pettit National Ice Center by 
John R. Reisel, Kevin J. Renken and B. Andrew Price, University of Wisconsin, Milwaukee  
This paper presents the results of two real-world mechanical engineering senior capstone design projects at the 
University of Wisconsin-Milwaukee. These projects focused on methods for obtaining potential energy savings at 
the Pettit National Ice Center (PNIC) in Milwaukee, Wisconsin. The authors were originally requested by the State 
of Wisconsin's Division of Energy to perform a feasibility study on ways to reduce the large energy costs incurred at 
this facility. The authors chose to use this project as the basis for two senior design projects. A three-student team 
was assigned to each project. Each team worked closely with the authors throughout the semester. The first project 
centered on identifying and analyzing waste heat recovery options for the PNIC, while the second project focused on 
options for adding on-site power generation to the facility. To provide a real-world experience for the students, the 
faculty took on the role of project managers, defining the project goals, overseeing the progress to keep the teams 
focused, and critiquing the work to assure that the students considered quality and all reasonable options. The 
students identified the specific goals of their projects, formulated their design action plan, researched possible 
solutions, performed the engineering analysis, interacted with PNIC staff, government officials, and industrial 
personnel, prepared the final report, and formally presented their results. 
 
The use of this open-ended feasibility study allowed the students to use a great deal of creativity in solving and 
analyzing a problem in a real-world setting with realistic constraints. Details of the students' final designs, cost 
analyses, and recommendations as well as the educational experiences of the mechanical engineering undergraduate 
students who worked on these projects are described. 
 
Session 2533: New Ideas in Energy Education 
 
Teaching Design for Energy Sustainability by Doanh Van, Union University 
“Increasingly, investors are diversifying their portfolios by investing in companies that set industrywide best 
practices with regard to sustainability”1. Sustainability has become yet another universal trend, besides total quality 
management, six sigma and total customer satisfaction, that businesses and industries must adapt to remain 
competitive in the global market. Industries are adapting to Corporate Sustainability and, as a result, engineers must 
be trained to help their employers to stay in compliance with, and excel in, this investor-driven economic 
atmosphere. 
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Sustainability has everything to do with a harmonious co-existence of the economy, society and the environment 3, 4. 
It is proposed that we view energy as the common thread that holds these three sectors together in an optimized 
fashion. A vision is cast in which the application of the principle of energy sustainability is incorporated into all 
engineering designs. Discussion is made on why sustainability should be considered as part of the design criteria 
much like that of economic feasibility of any acceptable engineering design projects10. 
 
Sustainability means different things to different groups,4, 5, 6, 7, 8, 9, 16 in the context of this paper, energy 
sustainability is defined as the ability to fuel the world’s economic engine in support of its economic growth by 
minimizing the use of fossil fuels to the extent that there is no associated environmental impact. A design for energy 
sustainability, therefore, is a design of inherent energy saving systems. This could take in the form of specifying 
renewable resources or taking into account measures to slow down the depletion of non-renewable resources or a 
combination thereof. This could mean design for energy effectiveness via fuel choice, conversion efficiency, 
operational controllability via either automatic or self-learning process, etc. 
 
A course designed to teach energy sustainability is proposed. It embraces the philosophy that true energy 
sustainability must be a combined effort of end-of-pipe behavior and that at the command and control. A list of 
examples is made to cite lack of energy saving sensitivity in the real world both at the point of use as well as in the 
design process. Discussion is made concerning how they could have been designed differently had the principle of 
sustainability been invoked or practiced17, 18. It is concluded that true sustainability can only be achieved if energy 
sustainability can first be achieved. 
 
Energy Systems and Conversion - Course and Content by Peter Idowu, Pennsylvania State University, 
Harrisburg 
The energy conversion course is traditionally included in the requirements for an undergraduate degree in electrical 
engineering.  The course typically covers topics in transformers and classical rotating machinery.  As the 
competition becomes more intense for the limited undergraduate credit-hours this practice has been on the decline.  
As a result, there is a growing population of electrical engineers in practice with a very limited knowledge of the 
theory and application of energy conversion devices.  This paper highlights a required undergraduate course on 
energy systems and conversion for electrical engineering (EE) students at Penn State University - Harrisburg. The 
new course format adds components that are not typically included in the students’ exposure to the subject.  It 
guides students to explore various energy sources, conversion technologies, and highlights economic, 
environmental, sustainability, ethical, health and safety, social, and political issues in energy use. 
 
Energy & the Environment: An Energy Education Course for High School Teachers by John L. Krohn and 
Stanton C. Apple, Arkansas Tech University 
During the summers of 1999, 2000 and 2001, the Department of Engineering at Arkansas Tech University 
conducted a two-week workshop for junior and senior high school science teachers entitled “Energy and the 
Environment”. Participants received three hours of graduate credit for the course in either secondary education or 
physical science. The goals of the course were to introduce the participants to the various sources of energy 
available and utilized in our society, to give them a balanced view of the advantages, disadvantages and potential for 
each of these sources, and to provide them with the equipment and training to be able to conduct some simple 
energy related experiments in their classes. 
 
The Arkansas Center for Energy, Natural Resources and Environmental Studies (ACENRES) and the Arkansas 
Math and Science Institute (both located at Arkansas Tech), along with the Arkansas Department of Higher 
Education (through the Eisenhower Grant program) and the Arkansas Section of ASME provided grant funds to 
cover some of the participant’s costs and to purchase equipment. Each participant who was currently employed as a 
public school teacher received an experiment kit with approximately $450 of equipment to take to their school at the 
end of the course. 
 
Thermal Science Course Development Using Industry Input by Heather L. Cooper, Purdue University 
This paper discusses the use of an industry survey as a tool for course development in thermal sciences. The thermal 
science portion of the Mechanical Engineering Technology curriculum at Purdue University includes two core 
courses, both of which have traditionally included topics in applied thermodynamics only. In recent years, a minimal 
amount of heat transfer content has been added to the introductory course to help offset the removal of a heat 
transfer elective from the program. 
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A survey was completed to assess the need for even more heat transfer coverage in the thermal science curriculum, 
by investigating how frequently various thermal science topics and applications are encountered in industry. This 
paper outlines the survey process and describes how the input from industry is being used to guide the development 
of new lecture and laboratory materials in both heat transfer and combined thermal systems topics. An initial 
assessment of the effectiveness of the new course materials is also presented. 
 
Energy Conservation Education for Non-Engineering Students: Effectiveness of Active Learning 
Components by Sarma V. Pisupati, Jonathan P. Mathews, and Alan W. Scaroni, Pennsylvania State 
University 
In the fall semester of 2001, the Department of Energy and Geo-Environmental Engineering initiated a drive to 
educate more students outside our majors in energy related subjects. A 3- credit general education course on 
“Energy Conservation and Environmental Protection” (EGEE 102) was developed and offered primarily for non-
science/engineering students. Energy is a vital component of modern society. Much of the general population 
believes that the energy sources on which we depend are perpetual. While people believe that energy use is the 
culprit for environmental damage, they are not aware of the methods and principles by which energy conversion 
devices operate. This general education course provides students with information on, and increases their knowledge 
of the main operating principles of devices/appliances that are in common use. This will prepare them to make 
informed purchasing decisions by selecting the most economical and energy efficient appliances. These energy 
consuming devices include appliances, such as refrigerators, washers, dryers and ovens, and home heating and 
cooling systems and transportation vehicles. The course also provides energy related information on insulation, 
doors and windows, lighting, and air heating and air conditioning principles. The objective of the course is to 
educate students about energy efficiency in their daily lives in order to allow them to save energy (and money) and 
thereby protect the environment. This education is very important for all college students so that they can act as 
environmentally-responsible inhabitants of this Global Village. 
 
Session 3233: Energy Project and Laboratory Ideas 
 
Portable Experimental Apparatus for Demonstrating Heat Recovery Concepts by Hosni I. Abu-Mulaweh, 
Indiana University Purdue University, Fort Wayne 
A waste water heat recovery system experiment apparatus was designed, developed, and constructed for the 
undergraduate mechanical engineering laboratory at Indiana University-Purdue University at Fort Wayne. The 
purpose of the experimental apparatus is to demonstrate heat transfer principles and heat recovery concepts. This 
paper presents an experimental setup that will help the undergraduate mechanical engineering students in 
understanding the basic heat transfer processes by utilizing real life applications such as waste water heat recovery 
system. This heat recovery system is a preheating unit for the incoming cold water of a residential and commercial 
(such as restaurant and hotels) hot water systems. It is designed to recover some of the heat of the waste water going 
into the sewage system. This project was completed with the assistance of an Undergraduate Senior Project Grant 
from the American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE). 
 
Electrical Engineering Concept Demonstrations and Laboratories using a Power Relay System by Noel N. 
Schulz, Yanfeng Gong, and Mike Collum, Mississippi State University and Schweitzer Engineering 
Laboratories 
Recent issues within the power industry, such as deregulation and California’s energy problems, are creating a 
renewed interest in careers within power engineering careers. Many schools are seeing increases in the number of 
undergraduates in power engineering elective courses. However, at many universities the field of power engineering 
is seen as a mature field with no exciting problems to solve or work on in the 21st century. 
 
This paper and presentation will outline a joint effort between Mississippi State University and Schweitzer 
Engineering Laboratories (SEL) to develop several demonstrations for introductory EE courses and laboratories for 
the first power engineering course using a microprocessor controlled relay set-up. The goal of the project is to 
provide other universities with a set of demonstrations and laboratories to help integrate other electrical engineering 
concepts into the power curriculum to show students that power really involves many areas of core electrical 
engineering. Two developed laboratories will be discussed and future plans for other demonstrations and 
laboratories will be outlined. 
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Design, Construction, and Commissioning of a 60-kW Microturbine Demonstration Facility by Glenn Wrate, 
Michael Swedish, Frederik Betz, Justin Reese, Chad Weis, and Lee Greguske, Milwaukee School of 
Engineering and Wisconsin Focus on Energy 
A joint project between the Wisconsin’s Focus on Energy program, the Milwaukee School of Engineering (MSOE), 
City of Milwaukee, and We Energies to develop a 60-kW microturbine demonstration facility is described. All the 
salient mechanical and electrical data (speed, torque, voltage, current, etc.) from the microturbine and its associated 
equipment is made available to the students at the Milwaukee School of Engineering, and, in the future, other 
educational institutions. A subset of the data, in particular the energy costs, break-even points, and reliability 
statistics, are made available to the general public. Since the site is several kilometers from the MSOE campus, all of 
the data is made available remotely via the Internet. The facility has provisions for student tours of the site and a 
secure entrance and student work area for graduate students or senior projects. A multidisciplinary team of students 
and faculty (ME and EE) specified the desired parameters, assisted in development of the data acquisition system, 
and oversaw the development of the web-based delivery system. One of the more challenging aspects of this project 
was the number of entities involved. All told, ten different organizations played a role in the project. One of the 
major tasks for the students was to coordinate between and among these various organizations. A driving force for 
the students was to provide a useful tool for the students that came after them. This paper includes a description of 
the facility and microturbine technology, information on the data acquisition system, descriptions of the web-based 
instructional materials, and experiences with student recruitment and interactions. 
 
Evaluating Energy Services Performance Contracts with Engineering Students – Learning from Real 
Projects by Darrell D. Massie, U.S. Military Academy 
Most campus heating and cooling plants can provide a wealth of real life opportunities to educators who teach 
energy topics. This can be accomplished by evaluating existing heating and cooling systems or by analyzing 
potential plant upgrade projects. 
 
A common method of obtaining funding to upgrade new equipment on campuses and other institutions is through 
Energy Service Companies (ESCOs). ESCOs purchase and install new and improved equipment and then obtain 
reimbursement from cost avoidance from the energy savings. Unfortunately, savings are often based on faulty 
assumptions or from complex computer simulations that may or may not represent reality. Campus plant managers 
often either lack the technical experience to verify Energy Service Performance Contract (ESPC) calculations or are 
so busy performing other administrative functions, that they do not verify cost avoidance savings. Detailed 
thermodynamic analysis complete with economic evaluation is required to effectively evaluate these contracts. This 
paper discusses common problems associated with ESPCs and methods that can be used to evaluate them. This 
paper also details an approach that can be used for coordinating work effort with campus plant managers and how to 
proceed with evaluation of proposals. An example of a successful student project will be included. Common pitfalls 
and approaches that work well will be provided. 
 
Design and Close Loop Control in the Electromechanical Energy Conversion Course by Margaret G. 
Wismer, Bucknell University 
Electromechanical energy conversion is currently a required senior year course at Bucknell University. The course 
has been revamped over the past several years in order to reinterest students and give them a greater appreciation of 
power systems, power electronics, machine drives and feedback systems. The course is design and experiment 
oriented and include several multiweek projects in which students have the opportunity and responsibility to execute 
a design, evaluation and redesign of a power system. The first third of the course provides students with a formal 
introduction to the definitions and types of power (active and reactive), three phase circuits and transformers. The 
final two thirds introduces generators and motors and controllers. The general order of the topics is DC generators, 
voltage regulators for the generators, DC motor, speed controllers, AC generator, AC voltage regulator, AC motor 
and AC motor controllers. There is a weekly lab which is closely tied to the lecture material. Specifically the labs 
include three phase circuit design, transformer characterization, generator voltage controller design, and motor speed 
controller. In order to complete the labs on generator control, students need to know about pulse width modulation 
(PWM) circuits and feedback systems. While DC generators may not be the most likely machine a practicing 
engineer will encounter, it is felt that they provide students with a simpler introduction to machines and controllers 
as compared to AC or DC motors. The topic of DC generator voltage control leads naturally to DC motor speed 
control, AC generator voltage control and finally AC motor speed control. Recent student surveys indicate that they 
are satisfied with the course and that they have a grasp of the material. 
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Winner of the 2003 ECCD Best Paper 
 
Congratulations to the 2003 ECCD Best Paper Winner: 
 
Energy & the Environment: An Energy Education Course for High School Teachers  
Authors: John Krohn and Stanton Apple, Arkansas Tech University 
  
 
Minutes of the 2003 ECCD Business Meeting 
 
Present: 
PIC-III Chair Nancy Denton 
Herb Hess, Mark Schumack, Heather Cooper, Frank Wicks, Laura Genik, Karen Miu, 
Mike Sexton, Joseph Callinan, Robert Weissbach, and Ilya Grinberg 
 
Herb Hess (Division Chair) made an introduction and greeted the group. He introduced PIC-III 
chair Nancy Denton. 
 
Nancy thanks us on behalf of the Board of Directors. She informed that Frank Croft will assume 
PIC-III chair position. She discussed best paper procedures. Highlights from the Board were 
discussed: 350 international members are currently enrolled. Emphasis now is on international 
cooperation, growth of K-12 activities, involvement of K-12 teachers with ASEE (175 
members); association of ASEE with the Project Lead the Way. Nancy discussed operating 
accounts. They should be justified (within a year!). She talked about possible organizational 
changes as well as changes in the best paper award. 
 
Mark Schumack (Program Chair) praised CAPS for making it easier to make a program. He 
raised a question of abstract acceptance and presentation procedures. He suggested allowing a 
week between the draft paper review deadline and session assignment deadline because if the 
draft paper is rejected we need time to find out if the author still wants to present (the author has 
the right to present if his abstract was accepted).   
 
Mark reported that 25 papers were published and there were additional 4 presentations without 
published papers. 33 abstracts were accepted and 2 rejected. From submitted papers 2 papers 
were rejected. About 50% of papers were accepted as is. Six technical sessions were organized. 
Sessions gathered good number of attendees (29 for the first and 29 for the second session). He 
suggested having more than 2 reviewers per paper. 
 
Ilya Grinberg (Secretary/Treasurer) reported on a budget. The balance is $1,265.00. Discussion 
followed of how to spend the money. It was suggested to create a precedent of expenditures. It 
was noted that the best paper award procedure was not followed-up. 
 
Tim Skvarenina (Webmaster) agreed to continue his role as a webmaster for the division. 
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Mark Schumack suggested checking if e-mail distribution to membership is working 
appropriately. 
 
The newsletter editor report followed. The newsletter was posted in spring 2003. 
 
Best paper award winners would be announced in the fall issue. Amount of the award was 
discussed as well as procedures. 
 
The group discussed possible involvement of local universities and industries at 2004 
Conference in Salt Lake City. 
 
Elections: 
Nominations were opened. Heather Cooper was nominated by herb Hess for the position of the 
Newsletter editor. Frank Wicks moved to close nominations. Ilya Grinberg seconded. Heather 
Cooper was elected unanimously. 
A slate of officers was moved up to the following positions: 
Mike Sexton became division chair 
Mark Schumack became chair-elect 
Ilya Grinberg became program chair 
Craig Somerton became secretary/treasurer 
 
New business: 
1. Heather Cooper suggested creation of promotional CD for the division. Robert Weissbach 

supported the move. Karen Miu discussed her experience with IEEE PES CD development. 
2. Joseph Callinan suggested a session for faculty to develop projects on energy conservation. 
3. Herb Hess and Mark Schumack were commended for their excellent job in 2002-2003. 
 
The meeting was adjourned. 
 
Submitted by Ilya Grinberg. 
 

ECCD Fall 2003 Newsletter, Page 12 


	NEWSLETTER CONTENTS
	Winner of the 2003 ECCD Best Paper
	Call for Papers  -----HURRY!! Abstract Deadline is October 2
	Paper Summaries from the 2003 ASEE Annual Conference
	Session 1333: Energy Programs and Software Tools

	Electric Motor Classifications and Characteristics by Max Ra
	Teaching Design for Energy Sustainability by Doanh Van, Unio
	Winner of the 2003 ECCD Best Paper
	Congratulations to the 2003 ECCD Best Paper Winner:


	Energy & the Environment: An Energy Education Course for Hig
	Minutes of the 2003 ECCD Business Meeting


