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I may have to stop reading my local newspaper.  Each 
morning I sit down with a cup of coffee to enjoy the 
sports page.  Before I get to the preview of this 
week’s college football games, I’m diverted by a 
headline with new evidence of an impending 
environmental catastrophe.  Two weeks ago it was 
“Earth’s temperature has risen dramatically in the last 
150 years” and last week it was “Antarctic ozone 
depletion unprecedented”.   I’m too agitated to read 
the current headlines about the worldwide shortage in 
petroleum production. 
 
Are these headlines, with their ominous predictions of 
worldwide climate change, for real?    Most 
climatologists agree that significant global warming is 
already occurring.  There is also a growing body of 
data, from a variety of sources, suggesting that the 
temperature shift is man-made and NOT part of a 
naturally occurring cycle.  Some of the lingering 
questions focus on the long-term implications.  Is 
global warming dangerous?  Is it a preventable 
phenomenon? 
 
I’m not an expert, but I’ve read enough to form a 
preliminary opinion.  Call me panic-stricken, but I 
believe that global warming may eventually become 
the most important challenge facing our industrialized 
society.  The “good news” is the wide variety of new 
technologies that may allow a re-alignment of our 
energy infrastructure.  Any significant shift away from 
traditional fossil fuels and toward green technologies 
will be a monumental endeavor, but that’s where we 
(engineering and technology educators) can make a 
contribution.  The topics addressed in our classrooms 
will help set the stage for tomorrow’s innovations!  
 

ECCD wants to hear your “energy for the future” story.   
Submit an electronic abstract 
(http://www.asee.org/conferences/annual2001/caps/) 
by November 1st to participate in this discussion at the 
2001 Annual Conference in beautiful Albuquerque, NM.  
Be sure to specify the Energy Conversion & 
Conservation Division. 
 
I’d like to wrap up by acknowledging the contributions 
of two hard-working ASEE volunteers.   Scott Dunning, 
our Past Chair, has held every officer’s position.  Glenn 
Wrate, our past Program Chair, put together an 
excellent technical program at this summer’s Annual 
Conference in St. Louis.  ECCD is always looking for 
new and energetic leaders.  If you want to contribute, 
I can be reached at wjhutzel@tech.purdue.edu. 
 

 

 
 
 
 
 
 
 
 
 
 

Business Meeting Minutes 
 

Bill Hutzel convened the 2000 ECCD business 
meeting on Tuesday, June 22, in St. Louis, Missouri. 
Eight people attended the meeting.  
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1999 Minutes The minutes of the 1999 meeting 
as printed in the Fall 1999 ECCD newsletter were 
approved.  

Newsletter Editor report Newsletters were 
distributed in September of 1999 and May of 2000. 
Herb Hess summarized the transition to an electronic 
newsletter.  In response to a mailing in August ’99, 
about 20 ECCD members specifically requested paper 
versions of the newsletter.  The bulk of ECCD 
membership (approximately 700 people) received 
electronic newsletters by email.  Virtual newsletters 
were also posted on the ECCD website 
(http://www.tech.purdue.edu/orgs/eccd/). 
Approximately $300 was spent on newsletters in 1999-
2000. Prior to the electronic version, newsletter 
expenses were approximately $1000/year.  The 
savings may be applied toward the rental of audio-
visual equipment at ASEE’s Summer Annual Meeting. 
The transition to an electronic newsletter will continue 
during the 2000-20001 school year.  A paper mailing 
will be sent out in August to give ECCD members an 
opportunity to request a paper version of the 
newsletter.  Unless a specific request is received, the 
ECCD newsletter will be delivered electronically. 

Secretary/Treasurer's Report Sheila Palmer 
was unable to attend the meeting.  In her absence, 
Bill Hutzel stated that ECCD’s operating account was 
approximately $1000 for the 1999-2000 fiscal year.  
Approximately $300 was spent on newsletters and the 
remaining $700 was spent on audio-visual equipment 
for the 2000 ASEE Summer Meeting in St. Louis.    
        Program Chair's Glenn Wrate explained that 
the ECCD technical sessions for the St. Louis Summer 
Meeting had turned out very well.  He initially received 
35 abstracts and subsequently received 22 papers.  18 
of the 22 papers received were ultimately accepted for 
publication.   ECCD sponsored five technical sessions 
that were generally well attended.  “No-show” 
presenters continue to be a problem.  Glenn Wrate 
warned the incoming Program Chair about glitches 
with ASEE’s new electronic submission process.  
Although electronic delivery of abstracts and papers 
has tremendous advantages, there are many glitches 
to be ironed out.  

Election of Officers Officers for the 2000-2001 
year were elected. The following slate of officers was 
proposed and then elected by acclamation. The 
officers are: 

Bill Hutzel - Chair,  
Glenn Wrate - Chair Elect,  
Herb Hess - Program Chair,  
John Palmer - Secretary/Treasurer,  
Michael Sexton - Newsletter Editor,  

Tim Skvarenina agreed to remain on as Web Page 
Editor. 
New Business  
Item 1 - The money saved by the transition to an 

electronic newsletter will be used for renting audio-
visual equipment at the Summer Annual Meeting.  Due 
to union contracts, many convention centers do not 
allow presenters to bring their own computer projector 
equipment or VCR’s.  ECCD’s goal is to provide this 
equipment at all of its technical sessions.  

Item 2 - Tim Skvarenina (ASEE PIC 3 Chair) 
summarized the new guidelines for ASEE best paper 
awards.  For example, a program chair is not allowed 
to nominate his/her own paper for consideration. 

Item 3 - Ilya Grinberg discussed the annual 
survey of power engineering faculty by the Power 
Engineering Society.  He would like to have 
Engineering Technology faculty included in this annual 
survey. 

Motion: Adjourn. The motion was passed. The 
meeting adjourned.  

John Palmer, Secretary/Treasurer 
 
 

ECCD Paper Abstracts 
 

The following are abstracts of ECCD papers presented 
at the 2000 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 1333: Trends in Energy Education.   
 
Dissemination of Introductory Energy Systems Course 
Material via the World Wide Web for a Changing 
Power Engineering Curriculum, Badrul H. Chowdhury 
University of Missouri-Rolla 
 
Many topics in the electrical energy discipline are becoming 
important in light of power industry restructuring as well as 
an increased general emphasis on environmental awareness 
and energy efficiency. With one-third of total energy 
consumed globally going to electrical form, and the trend 
rising, it is important to visit many of the issues that will be 
one of the main driving forces of the future economy. 
Several topics are compiled and placed on the web. These 
topics can be used in a full-length course while some of the 
topics could easily be distributed among existing 
power/energy courses with some restructuring effort. 
Proposed topics include: conventional and non-conventional 
electric power generation, electric power transmission 
energy efficiency, electric energy and the environment 
power electronics applications, electric drives and 

http://www.tech.purdue.edu/orgs/eccd/


 
ECCD Newsletter—Page 3 

applications in industry, power quality issues, storage, and 
electric power industry deregulation issues. Most topics 
contain pictures, attractive color graphics and some 
animation to convey the working principles in a more easy-
to-understand manner. 
 
Educating Engineers To Make Technological 
Contributions In the New Competitive Electrical Power 
Market, Fred Haag, New York State Department of Public 
Service 
 
The free-market economic system is generally recognized as 
a powerful means to improve human conditions. This 
system, which is based on having fair competition, provides 
the incentives to produce more goods and services for 
consumers. In addition, the need for a stable and transparent 
legal framework to support fair competition has the added 
benefit of aiding the development of democratic institutions. 
     An understanding of the free market system requires an 
understanding of some basic economic principles. There is, 
however, a disconnect between economics as it is taught to 
engineers, commonly called "engineering economics, " and 
the principles from mainstream economics that are relevant 
to the mechanisms that make free markets work. This paper 
illustrates the modifications that are needed by using electric 
energy conversion and conservation as an example.  
     After a century of regulation as a monopoly, the nation’s 
electric power supply systems are undergoing quantum-leap 
changes. The generation and other contestable functions are 
being transformed, as were the airlines and long-distant 
communications before, to enter the modern era of 
competitive-driven market-oriented enterprises. The 
potential benefits are enormous: lower electric bills, greater 
choice of supplier, and the promise of innovation. This 
paper discusses where engineering education should refocus 
in order to prepare energy conversion and conservation 
engineers for the opportunities that will be created by the 
new paradigm.  
     Selected aspects of the current treatment of engineering 
economics will require different emphasis to prepare 
engineers for work in the field of energy conversion and 
conservation. For example, a market-focused engineer 
should become familiar with some basic supply and demand 
concepts from microeconomics, have an appreciation for the 
issues associated with market power, and possess a 
customer-oriented focus. In addition, work in the 
competitive electrical power market will require at least an 
acquaintance with the total variety of energy conversion and 
conservation alternatives that are, and will become 
available, for example, small self-generation units and novel 
conservation techniques. Learning outcomes are described 
that will be particularly important components in the skill-
set of educated energy conversion and conservation 
engineers. 
 

Innovative Approach to Curriculum Development in 
Electrical Power Distribution and Loading, Ilya Y. 
Grinberg, Jack L. Waintraub, State University of New York, 
College at Buffalo/New Jersey Center for Advanced 
Technological Education  
 
The past three decades have witnessed a technological 
explosion in the fields of solid-state electronics, 
microprocessors, lasers, fiber optics, signal processing, 
fields that have come to dominate the technical interests of 
college faculty and students. Because of this significant shift 
to new technologies, the shortage of electrical engineers and 
technicians with adequate knowledge of industrial power 
distribution theory and practice has now reached a critical 
point. Electrical power distribution and loading as a specific 
learning module is a timely and essential part of the 
electrical and power systems curriculum.  
     The industrial power distribution system, as any 
engineering system, typically includes three stages of a life 
cycle. These stages are: 

•Research and Design 
•Construction, Assembly, Adjustment 
•Maintenance 

     The member of an engineering team (engineer, 
technologist, and technician) is required to work in three 
typical situations superimposed with the above mentioned 
stages of the life cycle: where the work is planned in 
advance; where there is no advance planning; and where 
repairs are needed. 
     Since modern engineering systems are treated in systems 
categories, it is desirable to apply the systems approach to 
the curriculum development and teaching methodology. An 
integrated modular approach is a powerful tool in providing 
concurrent learning, comprehensive understanding of 
instructions presented, and a demonstration of the 
effectiveness of an inter-disciplinary approach. 
     Our approach to curriculum development is consistent 
with systems concepts. These concepts are: 

•Functional Analysis 
•Requirements or Criteria 
•Synthesis 
•Testing 
•Communication 
 

Session 1633: Energy Programs and Software 
Tools 
 
Putting HVAC to Music, David B. Meredith, Mark W. 
Meredith, and Brooke M. Morrison, Pennsylvania State 
University 
 
As educators in an exploding world of technical knowledge, 
we must always look for ways to get students to learn 
material faster. One way of doing that is to stimulate more 
of the students’ senses. The magic of the computer allows us 
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to do that. At Penn State Fayette campus, we offer an ABET 
accredited Associate Degree program called Building 
Environmental Systems Technology (BEST). This program 
prepares students for all aspects of the Heating, Ventilating 
and Air-conditioning (HVAC) industry. But to adequately 
expose the students to the many inter-related aspects of this 
broad industry in such a short time is a challenge. 
     As reported in the literature, faculty in the BEST 
program have been using the computer for many years to 
facilitate students’ understanding of aspects of the HVAC 
industry. With vastly improved computing speed and output 
quality, a Basic program that produced jerky black and 
white animations of moving blobs is now a Java-based, 
smooth, multi-colored interactive teaching tool for 
psychrometrics. With the advent of the internet, this tool can 
be made available to students and faculty anywhere, any 
time. 
     The internet also allows faculty access to Shareware 
tools that can be incorporated into the classroom experience. 
One of these tools is a nifty shareware software package that 
allows you to produce animated gifs very easily. 
Unfortunately, it is still a rather time consuming process. 
My best estimate based on the work reported in this paper is 
that an experienced user can expect to spend at least an hour 
to produce a simple ten-second animation  
     But why use music? My experience is that a majority of 
the engineering and technology students relate well to 
music. I choose familiar tunes that most students will 
recognize. I would like to think that when they hear a 
particular tune in the future, their minds will connect with a 
technical concept. But pragmatically, I use this method 
because of my long experience with the Boy Scouts of 
America. Their teaching philosophy is that you should make 
learning fun. When students are having fun, they will retain 
more knowledge, because they will spend more time on that 
particular task. Perhaps this theme is the most important 
message within this paper. 
 
A Spreadsheet Program for the Calculation of Piping 
Systems and the Selection of Pumps, Craig W. 
Somerton, Michigan State University 
 
An important topic taught in most energy related 
mechanical engineering courses, such as thermal design or 
HVAC, are piping system calculations coupled with the 
required pump calculations, so as to appropriately select a 
pump. To facilitate this instruction, an Excel workbook 
program, Pump_Pipe.xls, has been developed that will 
perform flow system calculations and pump selection 
analysis. The spreadsheet performs both the piping system 
calculations and the pump selection analysis. After a brief 
review of basic pump analysis and piping system analysis, 
this paper continues with a description of the spreadsheet. 
The spreadsheet is then demonstrated with a very simple 
flow system. Two design problems are then worked with the 
program. One problem deals with a large water system (part 

of the California State Water System), while the other 
problem looks at pump selection for automotive oil cooling 
system. Results of these problems show both the utility of 
the spreadsheet, as well as its shortcomings. The paper 
concludes with comments and recommendations. 
 
Vapor-Compression Refrigeration Simulation and 
Tutorial, Laura J. Genik, Robert W. Davis, Craig W. 
Somerton, University of Portland/University of 
Portland/Michigan State University 
 
Calculation intensive courses lead to the need to integrate 
computer technology into the classroom, especially in 
courses such as Applied Thermodynamics at the University 
of Portland (ME 332). ME 332 is the second in the series of 
thermodynamics courses offered at the University of 
Portland; therefore the opportunity arises for the 
implementation of interactive tools for ease of calculations. 
Once the students have mastered the concepts and ability to 
perform the necessary manual calculations, computer 
programs can be used to allow the students to study more 
advanced topics in the material without being bogged down 
in the calculations. To ease the considerable calculations 
involved in solving vapor-compression refrigeration (VCR) 
cycle problems in the course, a text-based computer 
program was written, complete with property evaluation for 
3 three substances, by L.J. Genik and C.W. Somerton at 
Michigan State University. This program has recently been 
revised to be compatible with the Microsoft Windows 
operating environment prevalent today in engineering 
software. In addition, a fourth refrigerant, R-134a, was 
added to account for the addition of new refrigerants in use 
today. Another modification made to the program was the 
addition of a tutorial for the thermal system analysis of a 
VCR cycle. This tutorial emulates the general solution 
methodology used in the course and reinforces the concepts 
with the students. The program is available via current web 
pages for the described course. 
 
Development of a Computer-Based Convection Heat 
Transfer Classification: Computation and Analysis, 
Frank Wicks, Union College 
 
Session 2333: Developing Energy Laboratories. 
 
Establishment of an Air Compressor Experimentation 
Facility via Undergraduate Student Projects, John R. 
Reisel, Kevin J. Renken, University of Wisconsin-
Milwaukee 
 
The Mechanical Engineering Department at The University 
of Wisconsin-Milwaukee (UWM) has recently established 
an Air Compressor Experimentation Facility through 
several mechanical engineering undergraduate student 
projects. Initial funding for the lab was provided by a 
University of Wisconsin System Applied Research Grant 
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and by a donation solicited from a local compressor 
company. The facility houses four industrial 15-hp rotary 
screw air compressors, a high-speed PC-data acquisition 
system (PC-DAS), highly-sensitive instrumentation (e.g., 
watt transducer, pressure transducers, relative humidity 
sensor, sound level sensor and temperature probes) and a 
state-of-the-art infrared imaging radiometer. Several 
mechanical engineering students have worked on 
independent projects to establish this Air Compressor 
Experimentation Facility. These projects include (i) the 
design, setup and implementation of a PC-DAS with 
instrumentation to measure, monitor and record air 
compressor performance, (ii) the measurement of energy 
savings achievable by using advanced synthetic lubricants, 
(iii) the effect of environmental and operating conditions on 
air compressor performance, (iv) the thermal analysis of air 
compressor operation using a thermal imaging camera, (v) 
the creation of a procedure to independently test several 
lubricants in a single air compressor, and (vi) the 
development of a web page containing information learned 
in the laboratory. This paper presents the student projects 
that developed this test facility, preliminary experimental 
results generated by these student projects, and the 
educational experiences of our undergraduate students who 
worked on the projects. 
 
Leveraging Campus Resources for HVAC Laboratory 
Development, William J. Hutzel, Purdue University 
 
The purpose of this paper is to explore innovative 
opportunities for stretching limited university resources for 
laboratory development. The context of this discussion is an 
ongoing renovation project in the Applied Energy 
Laboratory, which is part of the Mechanical Engineering 
Technology Department at Purdue University. A relatively 
small initial capital investment by the University has been 
leveraged to provide more than $150,000 worth of heating, 
ventilating, and air conditioning equipment. In the near 
future, continuing education short courses are expected to 
help this facility become nearly self-sufficient. 
 
Workshop Exercises for Connecting Fundamentals to 
Equipment in the First Thermodynamics Course, J.P. 
O’Connell, T.C. Scott, University of Virginia 
 
Using balance equations for mass, energy and entropy and 
property diagrams for analysis, design and intuition about 
thermodynamic processes is a basic skill which many 
students find difficult to master. The abstractness of these 
fundamental relationships and graphs requires students to 
have moved from concrete to abstract thinking, but this 
often has not occurred by the second year. Further, many 
students lack essential connections between 
scientific/technological descriptions and physical behavior 
of real systems. We believe that a successful first course in 
engineering thermodynamics must address these issues by 

careful and comprehensive pedagogy and assessment. This 
paper describes our approach that involves laboratory 
workshops. In our course is taken principally by mechanical 
and chemical engineering majors. For it, we have developed 
nearly a dozen 1-hour laboratory sessions to augment 
classroom activities and to facilitate student growth in 
connecting descriptions to behavior. These include 1) 
simple custom devices such as piston/cylinder systems and 
instrumented spray bottles of refrigerant, 2) "familiar" 
household devices such as bicycle generators, refrigerators 
and room air conditioners, and 3) university steam generator 
and chiller facilities. The goal is to engage learners and then 
lead them through directed exploration, schematic 
representation and thermodynamic calculation to establish a 
comprehensive view. In addition to the developments and 
workshop exercises we currently use, we discuss our mixed 
success in this effort. It seems that for students to achieve 
any level of mastery, we are limited by the time it takes to 
overcome their deficiencies in certain very basic knowledge 
and skills. It is likely that teachers often overlook such 
impediments to deep learning when preparing foundational 
courses. We are continuing to refine our techniques to 
achieve the highest possible level of success. 
 
Industrial Upgrades to an Electric Machinery 
Laboratory, John Palmer, Colorado School of Mines 
 
Session 2633: New Ideas for “Old” Classes 
 
Dynamic Otto Cycle Analysis, Joseph P. Callinan, Loyola 
Marymount University 
 
Engineering students encounter the Otto cycle in their first 
course in thermodynamics (usually during the sophomore 
year). This cycle is the theoretical basis for the spark 
ignition (SI) internal combustion engine (ICE). The 
traditional analysis (the air-standard analysis) of the Otto 
cycle is a static thermodynamic analysis that cannot be used 
to predict the dynamic performance of a SI ICE. Given 
sufficient information, the work per cycle for a particular 
engine can be computed. However, by making three simple 
modifications, the air-standard analysis can be extended to 
include a computation of the dynamic performance of a SI 
ICE. The first of these modifications is the selection of 
representative values of specific heats and specific heat 
ratios for the working fluid during each process. This 
improves the accuracy of the analysis. The second is an 
equation relating the heat release during combustion to 
pertinent engine parameters (the fuel-air ratio and the 
compression ratio). The third is the inclusion of an equation 
for the volumetric efficiency of the engine as a function of 
engine speed. This incorporates into the analysis the single 
most significant loss and results in performance that is 
dependent on engine speed. The resulting analysis predicts 
the dynamic performance (power and torque as a function of 
engine speed) of contemporary SI ICE engines with 
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reasonable accuracy. Most importantly, this analysis can be 
easily understood and conducted by engineering students in 
their first thermodynamics course. Students have used this 
analysis, with excellent results, to analyze typical engines 
for a variety of applications (various types of passenger 
cars, pick-up trucks, SUV’s, Formula 1 vehicles and, even, 
“monster” trucks). 
 
Implementing a Team Exam in Thermodynamics, Donna 
J Michalek, Michigan Technological University  
 
An increased emphasis on the importance of developing 
team skills within the undergraduate engineering curriculum 
has taken place over the past several years, and has 
culminated in its inclusion as one of the ABET 2000 
outcomes 1 . While in the past this portion of the curriculum 
was primarily regulated to design project teams, typically 
occurring in the final year of instruction, teaming exercises 
are currently being implemented in a number of courses 
throughout the curriculum. On the surface, it may seem that 
it is difficult, if not impossible, to incorporate meaningful 
teaming experiences into certain classes; thermodynamics 
being one. However, in order for our students to develop the 
teaming skills they will need upon entering the engineering 
workforce, it is imperative that instructors implement 
teaming activities throughout the entire curriculum. One 
means of doing this is with team exams.  
     This paper describes my experiences with implementing 
a team exam in a first course in thermodynamics. In 
actuality, the team exam has been used in two courses, one 
of which is taught to mechanical engineering majors the 
other of which is taught to non-mechanical engineering 
majors, primarily from the civil, environmental and 
electrical engineering programs. Both courses last ten weeks 
on a quarter system and utilize the same textbook; the 
difference being that the mechanical engineering course is 
four credits, while the non-mechanical engineering course is 
three credits. Thus, one course does cover more material 
than the other. However, the material contained in the team 
exam is the same in both cases, and therefore, for the 
purposes of this paper, there is no difference between the 
two courses. I have taught this course six times, to a total of 
192 students, prior to the use of a team exam. Since 
implementing the team exam in the fall quarter of 1995, the 
course has been taught seven times, to a total 394 students. 
In all cases, there have been three hour exams given during 
the quarter and also a mandatory comprehensive final exam. 
In addition to the team exam, students are required to work 
on homework teams, which complete all of the assigned 
weekly problems. In some instances, the homework teams 
were self selected by the students and at other times they 
were assigned. In all instances, these homework teams 
consisted of three or four students. No formal teaching of 
teaming skills is done in the course, however, advice is 
provided if it is requested by the students.  
 

Power Electronic Converter for Double Duty in Design 
and Analysis Courses, Herbert L. Hess, University of 
Idaho 
 
A power electronics project offers a productive and 
inspiring environment for a capstone design project. 
Students design and build five different power electronic 
converters. These converters must perform as specified, 
have readily identifiable topology and components, and be 
reliable and easy to use. Design process and the 
development of circuit topologies, prototype boards, and 
software are presented. When completed, the converters go 
to work as demonstrations in a senior-level course in power 
electronics. Converters show fundamental circuit behavior 
on ordinary portable laboratory instruments. Common 
nonideal behavior of converters appears and can be used to 
gain better insight into circuit operation than that often 
gained by traditional simulation methods. These converters 
also were used as a recruiting tool. Methods of teaching 
with these converters are presented, including some that 
worked and some that failed. 
 
The Virtual Classroom and Laboratory for 
Thermodynamics Education, Nickolas S. Jovanovic, 
University of Arkansas at Little Rock 
 
Mechanical engineering technology (MET) students at the 
University of Arkansas at Little Rock (UALR) are using 
World Wide Web Course Tools (WebCT) and CyclePad 
software to enhance their understanding of the 
thermodynamic cycles employed in important technologies 
such as refrigeration equipment, automobile engines, and 
power plants. WebCT is a commercial, web-based software 
package for designing and delivering web-based education 
environments. CyclePad is a Windows-based interactive, 
intelligent learning environment for thermodynamics 
education developed by the Institute for the Learning 
Sciences at Northwestern University. WebCT allows 
instructors to create, without programming, sophisticated 
web-based classrooms that can help deliver and organize 
course content, assess student learning, facilitate 
communications, and provide access control. CyclePad 
allows students to design and analyze thermodynamic cycles 
in an articulate virtual laboratory, and to interact with a 
distributed artificial intelligence (AI) coaching system. 
CyclePad has been formally evaluated in the mechanical 
engineering programs at the United States Naval Academy 
(USNA) and Northwestern University, and in the MET 
program at UALR. One advantage of CyclePad is that it 
allows students to start analyzing cycles at the beginning of 
an introductory thermodynamics course in order to motivate 
the study of the individual processes that comprise a cycle. 
The approach taken by many thermodynamics textbooks, 
including those intended for engineering technology 
students, is to proceed in the opposite order, i.e., start with 
processes and synthesize cycles only after laying a 



 
ECCD Newsletter—Page 7 

theoretical foundation involving abstract concepts such as 
enthalpy and entropy. Many students, probably the vast 
majority of students, find these concepts very difficult to 
understand, but might be more interested in learning about 
them after seeing how thermodynamics has some important 
things to say about, say, the fuel efficiencies of the cars they 
drive. 
 
Session 3433: Design Experiences in Energy 
Education. 
 
Freshman Design Experience: Solar Powered Irrigation 
System for a Remote farm, Oguz A. Soysal, Frostburg 
State University 
 
"Introduction to Engineering Design" is offered at Frostburg 
State University for freshman students interested in 
engineering major. The main objective of this freshman 
design course is to introduce basic design concepts and to 
motivate the students towards their majors. The selected 
design topic in Fall-1999 was an automatic irrigation system 
powered by solar energy. During the design and prototype 
development process, students learned energy conversion 
principles, discussed various issues related to power 
generation, and gained hands-on experience on technical 
drawings and workshop activities. The paper discusses the 
educational impacts of the freshman design course on the 
motivation and professional orientation of students.  
 
Gas Turbine Engine Design: A Senior Design Project, 
Sidney J. Brandon, Justin W. Douglas, and Michael R. 
Sexton, Virginia Military Institute 
 
This paper describes a senior design project conducted by 
two senior mechanical engineering students at the Virginia 
Military Institute. Completion of a capstone design project 
is a requirement for VMI’s bachelor’s degree in mechanical 
engineering. The objective, of this project was to design and 
build a radial flow gas turbine engine that will be 
incorporated as part of an undergraduate energy laboratory 
program. A commercially available turbocharger was used 
for the compressor and turbine portions of the engine. As 
part of the design analysis the students developed the 
system of equations necessary to simulate the engine and 
used them in a computer model to predict the design and 
off-design performance of the engine. The results of these 
computer simulations were used to size and design the 
various engine systems and components. The engine 
systems and components designed by the students included 
a combustion chamber, fuel system, ignition system, 
lubrication system, starting system, instrumentation, and test 
stand. The combustion chamber was designed based on 
required air and fuel flow rates predicted by the engine 
simulation. The combustion chamber was fabricated from 
stainless steel using inert gas welding techniques. 
Instrumentation included gas temperature and pressure 

measurements, engine speed, and thrust measurements. The 
lubrication system was sized and fabricated from 
commercially available components, as were the fuel and 
ignition systems. The paper describes the sizing, fabrication, 
and operation of the completed engine. 
 
Solar BikeRayce Competition Caps Success in 
Technology Student Team Project, Linda O. Hardymon, 
O. Kenneth Sergeant, Middle Tennessee State University 
 
After a solar bike workshop was held at Middle Tennessee 
State University, the “we can do this” syndrome hit some of 
the students and faculty on campus. A group of engineering 
technology and industrial studies students felt they could 
design, engineer, manufacture limited parts, construct, and 
compete in a vehicle of their own creation. The ongoing 
demands of the solar bike project provided impetus for 
creative design, student involvement, opportunities for 
displaying the bike, recruitment of team members, and a 
continued level of student interest.  
 
The Preliminary Design of an Internal Combustion 
Engine: A Design Project for the First Thermodynamics 
Course, Joseph Callinan, Loyola Marymount University 
 

All-Electronic Newsletter 
 

At the 1999 ECCD Annual Business meeting, the 
members present voted to authorize electronic 
dissemination of the ECCD Newsletter.  Because the 
transition will occur this year, a letter has been sent to 
each ECCD member, offering an option to receive a 
hardcopy for the current year.  The default, if no 
response is received, is to assume that the member 
will read the Newsletter on the ECCD Web Page.   

If you are an ECCD member who wants to receive 
a hardcopy of the ECCD Newsletter and did not 
receive such a letter, please contact the Newsletter 
Editor.   
 
 
 
 
 
 
 
 
 
 
 
 



 
EC

Call for Papers ASEE 2001 
 
The Energy Conversion and Conservation
(ECC) Division invites papers for the year 2001
Annual Conference in Albuquerque, June 24-27.
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  
 

Interested authors may submit a 300 to 500
word abstract by November 1, 2000 to the ASEE
CAPS (Conference Abstract/Paper Submission)
system:   
 http://www.asee.org/conferences/annual2001/ 
 

ECCD Officers 
 
ECCD Division Chair 

Bill Hutzel  
1417 Knoy Hall  
Purdue University  
West Lafayette, IN 47907-1417  
wjhutzel@tech.purdue.edu 
 

ECCD Division Chair-Elect 
Glenn Wrate  
Milwaukee School of Engineering  
EECS Department  
1025 N. Broadway  
Milwaukee, WI  53202-3109  
wrate@msoe.edu 
 

Program Chair 
Herb Hess  
University of Idaho, MS 1023  
Department of Electrical Engineering  
Moscow, ID 83844-1023  
hhess@uidaho.edu 
 

Secretary-Treasurer 
       John A. Palmer 
       Division of Engineering 
       Colorado School of Mines 
       Golden CO 80401 
       Japalmer@ieee.org 
 
Newsletter Editor 

Michael Sexton 
Virginia Military Institute 
Mechanical Engineering Department 
Lexington, VA 24450 
Sextonmr@vmi.edu 
 

Web Page Editor 
Tim Skvarenina  
1415 Knoy Hall  
Purdue University  
West Lafayette, IN 47907-1415  
tskvaren@purdue.edu 
 

Past ECCD Division Chair 
Scott Dunning 
340 Whittemore Hall 
Virginia Tech  
Blacksburg, VA 24061-0111 
sdunning@vt.edu 
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ADDRESS CORRECTION REQUESTED 
 

New ECCD Officers Elected 
 
Abstracts from 2000 ECCD papers  
 
Call for Papers      ASEE 2001      See page 8 
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