
 

Stephen Williams, Editor Fall 2005 

I would like to take this opportunity and greet all 
of you as a chair of ECCD. 

As we speak, major efforts are underway to pump 
water and restore power to areas affected by 
hurricane Katrina. Our hearts are with our 
colleagues and all the people who have suffered 
due to this disaster. We are also confident that 
New Orleans and other devastated areas will 
emerge even stronger and more beautiful than 
they were before. 

On the topic of energy education matters, I would 
like to emphasize several highlights. 

We had excellent technical sessions during the 
past ASEE annual conference and I know that 
another very strong program is underway for 
2006 in Chicago. 
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Traditionally we discuss a plethora of educational 
methods, lab experiments, innovative ideas, 
student projects, and many other interesting 
topics. Most recently we had an excellent 
experience with manufacturing companies 
attending our sessions. This direct interaction right 
in the conference rooms was very positive. I am 
confident that we will continue such practices and 
even more vendors would be involved in this 
process. 

• Energy conversion and co-
generation systems  

• Efficiency improvement  
• Advanced computer applications for 

teaching, research, and 
management  

• Industrial and commercial energy 
conversion and conservation 

• Aerospace power  
• Energy research and management 

 

Ilya Grinberg 

Please see Note from the chair on page 2

ECCD NEWSLETTER 
    Energy Conversion and Conservation Division                  http://www.tech.purdue.edu/orgs/eccd/ 

Please see Call for papers on page 3

 



ECCD Newsletter               Fall 2005                                 Page 2 

 

The division is a Publish-to-Present division. Only 
papers published in the conference proceedings will 
be presented at the conference. 

Published papers will be considered for the division’s 
best paper award. 

Another rising trend is the cooperation between 
faculty from different institutions. We see more 
papers written by authors from different parts of 
the country as well as papers by international 
teams. What a great way to share and promote our 
ideas! 

The officers of our division are working on co-
sponsoring technical sessions in cooperation with 
other divisions. This is another great way to 
promote our ideas and to listen to the ideas of 
others. 

During our annual meetings we always have 
discussions on how to attract more students to 
our field. There is no easy answer to that 
question. Engineering jobs in our field do not 
seem to be glamorous (of course they are, but 
only we know about this). There is a long road 
ahead of us to change perceptions. Hopefully, our 
authors will turn their attention to this extremely 
important topic. Perhaps soon we will see more 
papers on recruitment strategies, cooperation with 

Note from the Chair 

http://www.asee.org/smoothpaper 

Papers should focus on teaching and learning and 
may cover such areas as course organization and 
content; laboratory equipment and experiments; 
student projects; and co-op/intern programs. 

The division is particularly interested in papers 
focused on simulation and/or virtual instrumentation 
in energy education, or on the education of future 
engineers for the hydrogen economy. These topics 
are sought for possible targeted technical sessions. 
 
Authors of accepted abstracts will be invited to 
submit a full paper for peer review and possible 
inclusion in the conference proceedings.   

local high schools, and other practices that will 
help us to move forward in this direction. 

More attention on alternative energy sources 
might be an important leverage to achieve this 
goal and we will see more papers that will not 
only explore technical aspects of wind and solar 
power, fuel cells and hydrogen technology, but 
will also concentrate on pedagogical aspects of 
these issues in terms of exciting potential 
students with revolutionary changes in energy 
conversion and conservation. They will be the 
generation who will reap the fruits of mass 
scale development and implementation of new 
technologies. They will make a difference! 

Obviously, traditional aspects of power and 
energy will stay with us for a long time and 
would require as much attention to them. 

Once again, my greetings to all our members. 
On behalf of officers of ECCD, 

Ilya Grinberg 

2005-06 ECCD Chair 

For more information, contact program chair 
Heather Cooper, Mechanical Engineering 
Technology, Purdue University, 401 N. Grant Street, 
West Lafayette, IN 47907-2021; 765-494-9653; 
email: hcooper@purdue.edu. 
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Session 1133 Innovative Ideas for Energy Labs 
 
LABORATORY RESTRUCTURING AND 
DEVELOPMENT FOR THE COURSE OF 
ELECTRIC MACHINERY USING SOFTWARE 
AND HARDWARE IT TOOLS, Shuhui Li Texas 
A&M University – Kingsville 
The paper presents the laboratory restructuring and 
development for the course of Electric Machines, 
also known as Electric Machinery or Energy 
Conversion, for an integrative teaching approach. It 
shows the restructuring by using modern computer 
software and hardware information technology (IT) 
tools, by introducing DSP and digital control 
technology, and by restructuring a traditional energy 
conversion laboratory at TAMUK. The paper 
illustrates laboratory experiments developed for both 
dynamic controls of electric drives and traditional 
steady-state measurements of transformers and 
electric machines, and demonstrates the effectiveness 
of the power-pole and average models for developing 
real-time control systems for power electronic 
converters and electric drives. It presents typical 
experiments designed for students to do simulation 
using Simulink and actual measurement using 
dSPACE, and to compare simulation with 
measurement. It shows various computer hardware 
and software IT tools used in the restructured 
laboratory for effective control, measurement, design, 

data acquisition, and result analysis of electric drive 
systems and power electronic converters. 
 
VIBRATIONAL ENERGY SCAVENGING: AN 
INTERDISCIPLINARY ENGINEERING DESIGN 
PROJECT, Jeff Wolchok, Jessica Moffitt, Jennifer 
van Rij, University of Utah 
IGERT is an NSF-wide program intended to meet the 
challenges of educating Ph.D. scientists and engineers 
with the multidisciplinary backgrounds and the 
technical, professional, and personal skills needed for 
the career demands of the future. The program is 
intended to catalyze a cultural change in graduate 
education by establishing new, innovative models for 
graduate education and training in a fertile environment 
for collaborative research that transcends traditional 
disciplinary boundaries. 
The Utah Integrative Graduate Education and Research 
Training (IGERT) award supported the establishment of 
a multidisciplinary graduate training program of 
education and research on extremely small scale 
thermal-fluid systems. The applications of extremely 
small scale thermal and fluid-systems are expanding 
exponentially, including: silicon microfabrication 
technology based turbines; microscale heat exchangers 
for cooling high-power electronics, and micro- and 
nano- scale chemical and biological analyses systems. 
The objective of this program is to create the first 
integrated, multidisciplinary educational program in 
extremely small scale thermal-fluid systems. An 

A quick note from the Past Chair…. 
 

Thanks to all who made last year’s operation of the ECCD a success.   The annual conference in 
Portland was memorable not only for the high quality presentations in the division technical sessions, 
but also for Kristin Zimmerman’s interesting talk on how emerging energy developments will affect the 
future of the automotive industry.  We had good attendance at the division’s business meeting, along 
with several new faces, including Steve Williams who volunteered to serve as this year’s Newsletter 
Editor.  Heather Cooper as Treasurer/Secretary, Ilya Grinberg as Chair-Elect, Sarma Pisupati as 
Newsletter Editor, and Tim Skvarenina as webmaster should all be commended for their efforts in 
helping the division to thrive.  Not to mention Craig Somerton, who did an excellent job with the 
massive responsibility of putting the technical program together. 
 
Mark Schumack 
University of Detroit Mercy 

Summaries of the ECCD Papers presented at the 2005 Annual Meeting, 
Portland, Oregon 



ECCD Newsletter           Fall 2005                      Page 4 
interdisciplinary faculty will provide a 
comprehensive education and research training 
program, including six new, specialized courses and 
integrated research experiences. 
These classes will involve a diverse set of topics such 
as scaling issues, micromachining, 
interfacial phenomena, and thin-film energy 
transport. The students will participate in formal 
classroom and laboratory training, industrial and 
government laboratory internships, a monthly 
interdisciplinary seminar, and international 
educational experiences. 
 
THE NEW MOTORS AND CONTROLS 
LABORATORY at HOWARD UNIVERSITY, 
Ahmed Rubaai, James H. Johnson, Jr. and 
Donatus Cobbinah, Howard University 
A generous equipment donation from Moog 
Aerospace has enabled the Department of Electrical 
and Computer Engineering (ECE) at Howard 
University to develop a new motor and control 
laboratory using state-of-the-art industrial motor 
controls. Accordingly, a laboratory has been 
renovated and equipped with three-phase power to 
house the new workstations. The hardware for each 
of these workstations is mostly complete, but 
refinements are continuing on the human machine 
interface, controls, and data acquisition system. The 
key hardware element of such capability is an 
embeddable dSpace digital signal processor (DSP) 
controller board that can be connected to various 
sensors and actuators, depending upon the system 
objectives. The workstations offer many possibilities 
for experimentation on motors and controls similar to 
those that students will encounter in the “the real 
world.” Moreover, laboratory experiments are being 
developed for the workstations. These experiments 
will supplement junior-and senior-level 
undergraduate lecture classes. 
 
 
CREATING POWER ENGINEERING 
LABORATORY EXPERIENCES FOR 
DISTANCE EDUCATION STUDENTS, Vinod K. 
Yedidi, Brian K. Johnson, Joseph D. Law, 
Herbert L. Hess, University of Idaho 
A virtual laboratory for outreach (or off-campus) 
electrical power engineering students using the 
personal edition of PSCAD/EMTDC, a time domain 
electromagnetic transients program, is presented. The 
lab experience starts out with a video tour of the lab 
the on-campus students will use, including a 
description of the equipment in the lab. Five lab 
experiments covering: three phase measurements, 
three phase transformers, synchronous generators, 
and load flow studies are implemented. The off-

campus students perform the same lab exercises as their 
on-campus classmates, record the same types of data, 
and provide the same computations for their reports. 
The off-campus students start with data files providing 
the basic building blocks they need to implement the 
lab, including metering functions that provide the same 
outputs available in the lab. The simulation results and 
experimental results were both compared and verified 
to ensure that the results will be similar. 
 
RECONFIGURABLE DISTRIBUTION 
AUTOMATION AND CONTROL 
LABORATORY: A NETWORK 
RECONFIGURATION EXPERIMENT FOR 
LOAD BALANCING AND LOSS REDUCTION IN 
POWER DISTRIBUTION SYSTEMS, Xiaoguang 
Yang, Valentina Cecchi, Karen Miu, Chika 
Nwankpa, Drexel University 
At Drexel University, a network reconfiguration 
experiment has been developed to provide students with 
hands-on experience on how to balance loads and 
reduce real power losses of a distribution system 
through network reconfiguration. The experiment has 
been set up within Drexel’s Reconfigurable Distribution 
Automation and Control Laboratory (RDAC) [1][2][3]. 
This paper discusses the Distribution Management 
System (DMS) module for students to acquire data, also 
to operate switches for network reconfiguration, and to 
perform loss calculations. Examples will be provided to 
show experimental procedures, system studies and data 
analysis performed by students. 
 
 
Session 2433 Design Experiences in Engineering 
Education 
 
UNDERGRADUATE SERVICE LEARNING: 
CAMPUS PHOTOVOLTAIC SYSTEM SITING, 
DESIGN, AND PERMITTING, Dr. Peter Mark 
Jansson, PE, Jacki Stewart, William Heston, Rob 
Molner, Julie Murphy, Paul Tomkiewicz, Rowan 
University  
In 2001, Rowan University’s President, along with 45 
other universities and colleges in New Jersey made a 
commitment to the New Jersey Department of 
Environmental Protection (NJDEP) to reduce our 
greenhouse emissions to below their 1990 levels by 
20051. As the 2005 deadline is approaching, Rowan 
University has been active on many fronts in an attempt 
to meet this challenging goal. One effort to help reduce 
emissions includes a multi-disciplinary group of 
engineers in the College of Engineering’s innovative 
Junior/Senior Clinic program2,3 who have combined to 
site, design, permit, and install photovoltaic (PV) 
systems around campus. PV systems are a clean, 
renewable energy resource that use energy from the sun 
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and convert solar energy to usable electricity. They 
have developed plans for installing these systems on 
roofs around campus, as well as one system on the 
ground for educational purposes. Lucrative financial 
incentives from the State of New Jersey have made 
these systems economically feasible for the first time. 
To further reduce overall system costs, students 
working on the project, as well as volunteers from the 
professional service societies of the College (IEEE, 
ASCE, etc.), will be installing the PV systems 
themselves. Early estimates are that the planned 
installations will save over 8.5 tons of greenhouse gas 
emissions annually (estimated from the installation of 
6-kilo Watts of PV. This paper describes the steps 
that the student volunteers undertook to perform 
resource assessment, site identification, site selection 
prioritization, presentation to administration, system 
design, system component procurement and 
ultimately system construction, permitting, and rebate 
application. Although Rowan University finds its 
2005 deadline challenging, since, like many 
universities, it is growing very significantly each 
year, significant strides have been made in many 
areas (efficiency, cogeneration, and tree planting). 
This project is a key component of the overall plan 
for the coming years to enable Rowan University to 
become more environmentally responsible. 
 
 
HYBRID RENEWABLE ENERGY SYSTEM 
ANALYSIS FOR OFF-GRID GREAT LAKES 
RESIDENTIAL HOUSING, Robert S. Weissbach, 
Larry A. Kephart, Penn State Erie, The Behrend 
College 
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 two 
students put in, as part of a thesis, and an independent 
study, 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 students were 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 students 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. From this data, the average daily, weekly, and 
annual power requirements for a 2,000 square foot 
home was determined. Hybrid energy systems (using 
wind and solar power only) were then researched and 
priced to determine feasibility in the Great Lakes 
region. Alternative and supplementary sources of home 
and water heating were also explored in an attempt to 
reduce energy consumption in order to meet the 
specified cost requirements of the renewable energy 
project. Successes and challenges of developing a 
completely self-sufficient (off of the commercial 
electrical grid) home in the Great Lakes region of North 
America using renewable energy will be discussed. 
 
 
BRAINSTORMING EXERCISES AS AN ACTIVE 
LEARNING COMPONENT OF THERMAL 
SYSTEMS COURSES, Patrick A. Tebbe, Minnesota 
State University, Mankato 
Several active learning exercises have been developed 
and tested for the Thermal/Fluid Systems Design and 
Thermodynamics courses. It was found that active 
learning exercises could be used to do more than just 
engage the students. The exercises can be tailored to 
promote the development of specific engineering skills 
and can be used to replace lecture coverage of certain 
topics. Overall the exercises were found more favorable 
to students than traditional lectures, promoted 
teamwork skills, and sponsored creative thinking. 
Student interest in energy related topics was also 
encouraged. In this paper several active learning 
exercises used in the Thermal/Fluid Systems Design 
and Thermodynamics courses will be presented. 
Example problem descriptions and exercise references 
are provided along with student and instructor 
observations. Lessons which the instructor has learned 
regarding exercise formation and use will be presented 
to aid others in formulating similar activities. 
 
 
DEVELOPMENT OF HEAT TRANSFER 
LABORATORY EXPERIMENTS UTILIZING 
STUDENT DESIGN TEAMS, Robert F. Harder, 
George Fox University 
Teams of students designed and developed experiments 
for a new four-credit course in heat transfer at George 
Fox University as a part of their initial laboratory 
experience. Over the past three years, students have 
developed eight experiments that cover a broad range of 
conduction, convection and radiation phenomena. The 
new heat transfer course consists of three hours of 
lecture and one three-hour laboratory per week. Teams 
which consisted of two students each designed and 
developed laboratory experiments for this new course at 
a fraction the cost that it would have taken to purchase 
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similar experiments from an outside vendor. In the 
process, the students gained useful insights into 
thermal design methodology and developed a greater 
appreciation for the fundamentals of heat transfer, 
than would have been realized by simply performing 
“canned” experiments. Student design teams 
prepared a full laboratory handout as well as an 
operations manual as a part of their laboratory 
experiment design projects. Teams were given a 
fixed budget and were required to submit a cost 
analysis with their final report. Oral and written 
presentations were required for each of the student 
teams, along with the satisfactory demonstration of 
their working experiment. Laboratory experiment 
details and the design process followed by each 
student team will be outlined for several of the 
experiments developed, including: heat conduction in 
a tapered rod, natural convection in a vertical flat 
plate, forced air turbulent convection inside a heated 
tube, overall heat transfer coefficient in a double pipe 
heat exchanger, film condensation heat transfer 
coefficient and combined radiation and natural 
convection of a horizontal cylinder. Rubrics were 
used to evaluate the student design process, as well as 
written and oral presentations. 
 
 
DESIGN EXERCISES AND PROJECTS IN 
ENERGY ENGINEERING COURSE, Kendrick 
Aung, Lamar University 
Energy Engineering is a senior elective course for 
mechanical engineering majors in the Department of 
Mechanical Engineering at Lamar University. In 
order to increase the design content in elective 
courses, team-based design projects and assignments 
were extensively used in Energy Engineering. The 
course covers four parts: energy resources, energy 
conversion systems, energy conservation, and 
environmental pollution. During the course, exercises 
and team projects were assigned to design renewable 
and traditional energy conversion systems. This paper 
describes the assignments and projects used in the 
course to enhance the design experience of the 
students. Detailed descriptions of each design project 
and the student design solution were given. 
 
 
Session 3133 Energy Projects and Laboratory 
Ideas 
 
EVALUATING A REMOTELY ACCESSED 
ENERGY LABORATORY, William J. Hutzel, 
Heather L. Cooper, & Sarah E. Leach, Purdue 
University 
Web-based monitoring and control of instructional 
laboratory equipment has become common. It is less 

clear how well remotely accessed laboratories satisfy 
the learning objectives for engineering technology 
courses. This paper describes a web-enabled energy 
laboratory featuring both solar energy and HVAC 
systems. Although the facility is physically located on 
the West Lafayette campus of Purdue University, the 
equipment is used by students in Mechanical 
Engineering Technology programs located across the 
state of Indiana. The discussion also evaluates the 
performance of students who access the laboratory over 
the Internet, without actually seeing the equipment in 
person. The viability of remotely accessible laboratories 
has become an important issue as engineering and 
engineering technology programs struggle to deliver 
lab-based distance education courses. 
 
 
LABORATORY-SCALE STEAM POWER PLANT 
STUDY – RANKINE CYCLE™ EFFECTIVENESS 
AS A LEARNING TOOL AND ITS COMPONENT 
LOSSES, Andrew L. Gerhart, Lawrence 
Technological University, Philip M. Gerhart, 
University of Evansville 
The Rankine Cycler™ steam turbine system, produced 
by Turbine Technologies, Ltd., is a tabletop- sized 
working model of a fossil-fueled steam power plant. It 
is widely used by engineering colleges around the 
world. The objectives of this paper are threefold. First, 
undergraduate students that have used the Rankine 
Cycler were surveyed to assess the effectiveness of the 
device as a learning tool. The results of the survey can 
be applied so that the equipment is used in the 
undergraduate curriculum in the best possible manner. 
Inevitably, when a power generation plant is scaled-
down and it has few efficiency-enhancing components 
(e.g. lack of feedwater heaters, etc.), energy losses in 
components will be magnified, substantially decreasing 
the cycle efficiency. Although the Rankine Cycle is a 
useful tool for teaching fundamentals of 
thermodynamics, fluid mechanics, heat transfer, and 
instrumentation systems in an undergraduate laboratory, 
a comprehensive analysis of the equipment has not been 
performed. This analysis would be useful to faculty and 
students who use the equipment and would also be 
useful to potential customers of Turbine Technologies. 
Faculty and students at two different universities have 
begun a comprehensive analysis of the Rankine Cycle. 
As an initial effort, the results of a parametric study of 
the effects of component losses on cycle efficiency are 
presented. Considerations in this study include boiler 
efficiency, turbine internal efficiency, turbine 
volumetric efficiency, mechanical efficiency, electric 
generator efficiency, boiler-to-turbine line losses 
(pressure and heat), and turbine-to-condenser line 
losses. In addition, proposals are made for experimental 
determination of Rankine Cycle component 



ECCD Newsletter           Fall 2005                      Page 7 
performance. Finally, in addition to the learning 
assessment and parametric study, future studies are 
outlined to complete a comprehensive analysis of the 
Rankine Cycle. 
 
 
MULTIPLE FUEL AND CURRENT 
COLLECTOR TESTING IN DIRECT WATER 
METHANOL FUEL CELLS, MAJ Dawson A. 
Plummer, United States Military Academy, 
Sheldon M. Jeter, P. E., Ph. D., Georgia Institute 
of Technology 
Testing of fuel cells, in particular Direct Methanol 
Fuel Cells (DMFC) is an excellent laboratory 
exercise that involves chemical thermodynamics, 
electrochemistry, and experimental engineering 
generally. The general technology of fuel cells and 
the more detailed technology of DMFCs are briefly 
discussed herein. This review highlights the 
advantages of DMFCs. The apparatus, procedure, and 
typical results for the educational testing of DMFCs 
are then presented, and the implications for further 
research and education are discussed. 
 
 
LIGHTING ENERGY EFFICIENCY - 
VISIBILITY EFFECTIVITY CORRELATION, 
Marvin C. Abrams, R. Frank Smith, Cal Poly 
Pomona University, Ian Lewin, Lighting Sciences, 
Inc., Jack Melnyk, Southern California Edison 
Corp 
This paper describes an example of augmenting 
classroom lecture and experiments with an actual 
engineering job-related experience. The impetus is to 
fulfill a student’s need to see how their academic 
education is relevant to industry practice. Students 
from the ECE Department Courses Introduction to 
Illumination and Lighting Control/Design were 
offered the opportunity to participate in an applied 
research project sponsored by the Southern California 
Edison ( SCE ) company which was performed at the 
Cal Poly Pomona University (CPP). The courses 
cited provide instruction on illumination parameters 
such as spatial and spectral distribution, total 
luminosity, power and energy consumption, 
dimming, and design application of light sources. The 
experiments are bench top models of calculation, 
design, construction, and measurements. Present 
curricula methodology involves a strong reliance on 
software simulation. Students and faculty often 
become so dominantly indoctrinated and highly 
skilled in this mode that it can compromise the 
relationship between the learning experience of 
appreciating and distinguishing the relationship 
between physical reality and validation of actual and 
simulated results. The SCE project involved the 

measurement of illumination intensity and data 
reduction from a student questionnaire. The 
questionnaire sought to determine if there was a 
correlation between the visual effectiveness of high 
pressure sodium (HPS) versus pulse-start, metal halide 
(PSMH) luminaires in the Cal Poly Pomona parking 
lots. The Cal Poly Pomona College of Engineering 
maintains a strong interactive relationship with industry 
advisory and partner committees to help make the 
engineering program as relevant as possible for it 4,700 
students. This type of academic course-industry project 
is encouraged for many upper division classes. 
 
 
PERFORMANCE OF A PEM FUEL CELL 
SYSTEM, Ahmad Pourmovahed, Kettering 
University 
A PEM fuel cell system was recently added to the 
Energy Systems Laboratory at Kettering University 
(formerly GMI). The educational objectives of this 
experiment are to familiarize the students with the 
principles and operation of a PEM fuel cell, to compare 
the power output efficiency of the fuel cell with that of 
an IC engine, to determine the effect of current density 
on stack and individual cell voltages, to determine the 
effect of hydrogen flow rate on the stack power output 
and to determine the effect of stack temperature on the 
stack power output. The apparatus used is the TVN RU-
2100 Test Stand which uses a three-cell stack. The 
stack consists of three membrane and electrode 
assemblies (MEA’s) in series. The maximum power 
output of this unit is about 25 Watts. It uses hydrogen 
and air to provide electrical power to a variable load. 
This system can be controlled and data can be acquired 
manually or through a computer. By using basic 
definitions as well as the first law of thermodynamics, 
current density, open-cell voltage and stack efficiency 
are determined for the fuel cell stack. This paper 
presents measured test data and analytical results 
obtained by using the principles of thermodynamics. 
Experimental results compare favorably with 
theoretical predictions and expectations. 
 
 
Session 3433 Energy Programs and Software Tools 
 
INCORPORATING AUTOMOBILE CLIMATE 
CONTROL INTO THE TEACHING OF 
THERMAL ENVIRONMENTAL ENGINEERING, 
Craig W. Somerton, Michigan State University, 
Laura J. Genik, University of Portland 
There are many mechanical engineering students that 
are very interested in the automobile and automotive 
engineering. It has been our experience that students 
with this interest can be a challenge to motivate in a 
course on thermal environmental engineering. This 
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challenge has been tackled by using the automobile 
interior as the HVAC application. A project approach 
has been used in two senior level thermal design 
courses at two different institutions (ME 416 at 
Michigan State University and ME 436 at the 
University of Portland) that focuses on automobile 
climate control. Companion lectures are then used to 
provide the students with the fundamentals of HVAC 
design and analysis. In-house computer software is 
used that performs the simple calculations associated 
with the design and cost analysis for the heating and 
air conditioning systems for an automobile interior. 
The program allows the students to explore the 
climate control design over a wide range of variables, 
including location, commute time, type of car, 
gasoline price, and cool down time. The students 
work in project teams of two and are asked to 
determine the best combination of window 
transmissivity and air conditioner coefficient of 
performance for an application (primarily, car type 
and location) of their choosing. Once a design has 
been identified, they are asked to take their design 
and two other competitive designs and conduct 
several robustness studies to explore the impact of 
parameters such as gasoline costs, design day, and 
interest rate on their design decision. The students 
submit a detailed technical memorandum that 
documents their design analysis. While working on 
their projects, students are introduced to the basic 
technical background of thermal environmental 
engineering through lectures and problem sets. 
Standard topics such as convection/conduction heat 
transfer through walls and ceilings, infiltration 
affects, and internal heating/cooling loads are 
presented and predicted models of these processes are 
demonstrated. Some of the processes fundamental to 
automotive climate control are given special 
attention, including solar loading through windows 
and thermal transients that occur during heating up or 
cooling down of the interior. This paper continues 
with a discussion of the technical background 
provided to the students followed by a presentation of 
the software used. Next a description of the project is 
provided and the paper concludes with student 
feedback and recommendations. 
 
 
DEVELOPMENT OF A WEB-BASED IC 
ENGINE SIMULATOR (WICES), Vinod 
Matham, Kendrick Aung, Lamar University 
Internal Combustion (IC) engines have been in use 
for over a century in many applications such as 
transportation and energy generation. In the 
Department of Mechanical Engineering at Lamar 
University, IC engine course is an elective course for 
senior students specializing in energy and thermal 

fluid area. One of the main obstacles in teaching an IC 
Engine class to undergraduate students is the lack of 
computational tools that enhance and improve the 
learning process of students. With the widespread 
availability of multi-media software and hardware 
tools, development and integration of web-based tools 
to the undergraduate curriculum becomes essential. 
This paper discusses the development of a web-based 
IC Engine Simulator (WICES) to be used in an 
undergraduate IC Engine class. The simulator is written 
in Java language for easy use and portability. The 
simulator can be used to predict performance of IC 
engines using gasoline, diesel, methane, and hydrogen 
as fuels. Physical models for heat release, friction, heat 
transfer, and pollutant emissions were included in the 
simulator. The results of the simulator can be displayed 
in both text and graphical format. The text outputs 
include the engine power, torque, efficiency, and other 
parameters. The variation of these parameters with 
operating variables such as engine speed, equivalence 
ratio, and compression ratio can be displayed in 
graphical plots.  
 
 
ENERGY AND ENGINE RESEARCH THROUGH 
UNDERGRADUATE RESEARCH PROGRAM, 
Keshav S. Varde, University of Michigan-Dearborn  
The need for engineers to engage in research and 
development activities in engines and propulsion 
systems has been increasing. This is more so evident in 
automotive industry where there has been a push to 
increase overall efficiency of propulsion systems, make 
use alternative fuels to help reduce dependency on oil 
and reduce exhaust emissions, and to use 
environmentally friendly fuels. Most of the mechanical 
engineering students have very little research 
experience by the time they graduate and even less so in 
engines, fuels and engine exhaust emissions. To address 
some of these problems an undergraduate research 
program was developed and implemented in the 
mechanical engineering department. Initially, the 
program catered to a very small number of students 
seeking to work on research projects in the subject area. 
However, in the last two years, the National Science 
Foundation has been funding the project under its 
Research Experience for Undergraduates (REU) 
program. The funding allows up to eight students from 
different institutions to work with the faculty and 
graduate students on experimental and analytical 
projects in combustion engines, fuel systems, exhaust 
emissions, fuel cells and energy systems. This paper 
describes structure of research projects, expectations on 
the part of faculty advisors and students, preparation of 
student participants for subsequent research career or 
advanced degree and the extent to which project 
objectives have been met. Tracking of the past REU 
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student participants has shown that several of them 
are pursuing advanced degree programs while a 
similar number is planning to pursue research and 
development career in industry. 
 
 
A COMPREHENSIVE ENERGY MODEL 
DEVELOPMENT FOR OFF-HIGHWAY 
VEHICLES 
Ayhan Zora, Deere & Company,  Mohammed F. 
Fahmy, University of Northern Iowa, Recayi 
Pecen, University of Northern Iowa, Faruk Taban, 
University of Nevada 
Utilizing machine and thermal system simulations 
(vehicle energy models) can be very helpful for 
vehicle manufacturing companies to develop a 
machine with acceptable component temperatures, 
less heat loads to the vehicle cooling systems, and 
reduced emissions that will also reduce the overall 
product development cycle. Energy models of 
vehicles were developed mostly in the automotive 
industry, and most of these studies in the past were 
based on partial energy models. The objective of this 
study is to create a comprehensive energy model for 
agricultural machinery by using EASY5, which will 
be a basis for future work on similar products and a 
subject of advanced modeling and simulation classes 
in engineering technology institutions. A tractor 
model from a Midwest off-road machinery 
manufacturing company was selected as a starting 
point for modeling. The work in creating the model 
has been presented in detail. Verification of the 
simulation model was carried out using the results 
from three different wind tunnel tests that were 
conducted by the Midwest Company; namely the 
PTO test, the AXLE test, and the high- speed wind 
tunnel transport test. The critical parameters were 
selected to be analyzed for each test were the top tank 
temperature, the intake manifold temperature, the oil 
cooler inlet temperature, the oil cooler outlet 
temperature, the fuel cooler inlet temperature, the 
fuel cooler outlet temperature, the fan speed, the 
engine speed, the PTO torque and the axle torque. 
Most of the electrical and mechanical engineering 
and technology curricula include instrumentation, 
advanced CAD, and control courses using AutoCAD 
and LabView™ combined with a variety of 
instrumentation inputs from proximity sensors and 
other transducers provided a good learning tools for 
undergraduate and graduate students. This 
comprehensive energy model promises to be included 
in an elective undergraduate senior and graduate level 
advanced simulation and data acquisition classes. 
 
 

SOLVING COMBUSTION PROBLEMS USING 
THE FIRST AND SECOND LAWS OF 
THERMODYNAMICS WITH APPLICATIONS 
FOR THE CLASSROOM, Mehmet Sözen, Embry-
Riddle Aeronautical University, Michael R. Sexton, 
Virginia Military Institute 
The paper discusses the implementation of a unified 
approach for solving combustion problems by applying 
the first and second laws of thermodynamics 
simultaneously with applications for the classroom. The 
model was developed for the combustion of hydrogen 
and oxygen using ideal gas mixture assumption for the 
reactants and combustion products, and was based on 
chemical equilibrium assumption. The authors 
implemented the second law (minimization of Gibbs 
free energy) in two different but equivalent methods: 
one used chemical equilibrium constants as functions of 
temperature correlated from data tables, and the other 
computed the equilibrium constants using the change in 
Gibbs free energy computed from elementary 
thermodynamic properties. The latter method was 
implemented using MathCad for the solution of the 
problem. Solutions were obtained for fuel to oxygen 
ratios covering fuel rich to fuel lean conditions. These 
solutions were compared with those obtained using a 
FORTRAN code based on the first approach and 
originally reported by Sözen and Majumdar [1] at the 
2004 ASEE Annual Conference. Excellent agreement 
was found between the two solution methods. It was 
demonstrated that MathCad provides a powerful tool in 
implementing this approach to the solution of 
combustion problems for use in a course in 
thermodynamics, at the undergraduate level, or in an 
introductory course in the theory of combustion. The 
paper reports classroom experience using the MathCad 
model as a teaching/learning tool to teach combustion 
in a second semester thermodynamics course taught in 
the Fall of 2004. 
 
 
Session 3533 Trends in Energy Conversion and 
Conservation  
 
ADDRESSING THE ALTERNATIVE ENERGY 
WORKFORCE NEEDS, Mulchand S. Rathod, PhD, 
PE, Vladimir Sheyman, PhD, Wayne State 
University 
Reliable and alternative energy sources are essential for 
the economic well being and national security of the 
United States of America. Recent spikes in energy 
prices have brought to public attention the need for a 
comprehensive energy strategy to ensure a sustainable 
supply of energy for our nation. Alternative energy 
sources to support our infrastructure are becoming more 
and more significant as we look towards the future. 
Establishment of the NextEnergy Center in Michigan is 
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an important step in that direction; and to prepare 
technical workforce for alternative energy area would 
be an important milestone in taking forward our 
nation towards the future. In this paper, the necessary 
curriculum, courses, and degree program were 
explored to address the alternative energy technology 
workforce needs. Also, various avenues with the pros 
and cons were explored, identified, and 
recommended. The project work done dealt with the 
design, developments, field testing, and 
demonstrations leading to various alternatives. A 
curriculum was proposed with specialization in 
energy technology. It would provide an educational 
avenue to the 2 year associate degree graduates of 
technical programs from community colleges. The 
program would capture the attention of students, 
faculty, and staff interested in technical education. A 
model syllabus is specifically suggested in 
collaboration with community college. Specific goals 
and objectives the project were to include opinions 
and views of subject area experts from industry and 
academic institutions; identifying the over all 
curriculum needs of the program(s); designing and 
developing appropriate courses to be offered 
traditionally and in distance learning modes; revising 
existing curriculum and courses; developing 
laboratory experiences as an integral part of learning 
pedagogy; and exploring job placement and co-op 
work experience opportunities. 
 
 
LAB ACTIVITIES FOR AN 
INTERDISCIPLINARY ENERGY 
MANAGEMENT COURSE, Athula Kulatunga, 
Ph.D., CEM, Purdue University 
It has been accepted that Engineering Technology 
courses should include some hands-on activities such 
as labs, projects, etc. In the field of energy 
management, energy audits have been used 
effectively to provide hands-on experiences. An 
energy audit, also known as energy survey, energy 
analysis, or energy evaluations, is a process that 
examines current energy consumption of a process or 
facility and suggests alternative ways to cut down 
energy consumption and/or costs. One aspect of the 
energy auditing process is to collect specific data of a 
process or a facility. Measuring temperature, flow 
rates (of heat, liquid, and air), intensity of light, 
electrical current, voltage, power, power factor, 
humidity, pressure, or vibration may be required to 
determine the energy consumption and waste. New 
measuring equipment are pouring into the 
measurement world making data collection easier, 
more accurate, and safer. Accurate data collection is 
paramount not only to analyze the energy 
consumption but also to evaluate the effectiveness of 

proposed changes suggested in an energy audit report. 
Some energy-saving electrical retrofits may introduce 
electrical power quality problems that may not be 
included by traditional meters causing erroneous data. 
With inaccurate data, a conclusion of an energy 
improvement project holds no validity. In a graduate 
course where energy efficient engineering technologies 
are taught, one may find students from different levels 
such as undergraduates in senior level, graduates with 
no ability to take electrical and/or mechanical 
measurements, and students from industry with little or 
no exposure to newer measuring instrument and 
techniques. This paper introduces several laboratory 
activities that could be replicated to teach students how 
to take accurate measurements of electrical, light, air 
flow, and heat flow parameters before conducting 
energy audits. The focus of these labs is not to 
introduce how to save energy but to introduce many 
aspects of the energy management. For example, 
predictive maintenance is an integral part of energy 
management. Ultrasonic and power quality 
measurements may not be used directly to determine 
energy savings, but they will be help identifying energy 
wasting components or the components that may fail in 
the near future. It is the responsibility of energy 
professionals to conserve energy and to prevent 
catastrophic failure of energy consuming machinery. 
For most industries the bottom line is cost savings, not 
energy savings. 
 
 
EVALUATION OF A MORE EFFICIENT AND 
COST EFFECTIVE METHOD FOR 
INTERFACING THE POWER FROM SOLAR 
AND OTHER TYPES OF DISTRIBUTED DC 
GENERATION WITH THE AC POWER 
SYSTEM, Christopher Lewis, Gregory Scott, Frank 
Wicks, Richard Wilk, Union College Undergraduate 
research can be an important part of the engineering 
education. A good type of engineering project can 
allow students to demonstrate basis concepts, learn a 
generally accepted method, identify a potentially better 
alternative and then perform the related tests and 
analysis to evaluate the alternative. The results can be 
used in the class room as well as having the potential of 
being adapted as a substantially improved accepted 
practice. This paper will describe such an evaluation. 
Specifically, the generally accepted method for 
interfacing distributed generation devices that produce 
direct current (DC) with our existing alternating current 
(AC) power system is to install inverters to convert the 
DC to AC in synchronism with the AC power system. It 
also requires assuring safety and equipment protection. 
The inverter adds significant cost and has conversion 
losses. It is also challenging to design an inverter that 
produces a sine wave that is compatible with the AC 
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system. A less than perfect sine wave will produce 
higher harmonics that can cause static and distorted 
patterns on radio and tv reception and erratic action 
of some radio controlled devices such garage doors. 
An alternative method of interfacing distributed DC 
power producing by distributed generation, such as 
photo voltaic panels and fuel cells, with the electric 
power system would be to convert the distribution 
system from AC to DC. The result would be a 
potentially simpler DC to DC interface. Such a 
system raises new issues over matching the DC 
voltage characteristics of distributed generation 
device with the DC distribution system in a manner at 
which losses are minimized while equipment is 
protected and safety is assured. This authors have 
performed the preliminary tests that demonstrate 
some inherent voltage vs solar insolation 
characteristic photovoltaic panels. The results show a 
good compatibility for interfacing and supplying 
power to a fixed voltage DC distribution system. This 
is because the open circuit voltage is nearly constant 
over a wide range of solar insolation, while the 
current is proportional to solar insolation. Similar 
tests are recommended to determine the compatibility 
of interfacing the DC power from fuel cells with a 
fixed DC voltage distribution system. 
 
 
IMPACT OF INNOVATIVE AND HIGHLY 
INTERACTIVE ONLINE ACTIVITIES ON 
ENERGY EFFICIENCY EDUCATION, Sarma 
V. Pisupati, Mark Deluca, Marty Gutowski, 
Wendy Mahan, and Brian Victor, Pennsylvania 
State University 
The Energy Conservation and Environmental 
Protection (EGEE 102) course has been taught at 
Penn State since the fall of 2001. Over the past seven 
semesters the enrollment has increased from 69 to 
760. This course was selected by the University 
under the “Courseware” initiative to be offered as an 
online course. To develop the online version of 
EGEE 102, the Energy and Geo-environmental 
Engineering Department, the Teaching and Learning 
with Technology Unit of the University’s 
Information Technology Services and the John A 
Dutton e-Education Institute have collaborated to 
generate highly interactive learning objects in an 
innovative manner. As a part of this endeavor, four 
home activities (simulations) using Macromedia 
Flash were developed. The goal of these simulations 
is to engage students through animations and enable 
students to calculate their energy consumption, 
analyze their energy consumption patterns and utility 
bills, understand the economics of insulation 
addition, and conduct an energy audit on a virtual 
home. Each of the students worked with a unique 

data set for each of these activities. The data sets for 
energy consumption of appliances or monthly energy 
bills for each student are generated using Perl scripts 
and are retained in the MySQL database. These student 
specific datasets are delivered through the Flash 
simulations. The students complete the required activity 
and submit their results via the Flash interface. The 
submitted values are automatically compared with the 
student-specific data sets and the correct numerical 
answers as calculated by the PHP script. This process 
minimizes the time required for the faculty to grade the 
reports, increased faculty efficiency, reduced grading 
errors, and counters plagiarism as duplicate 
submissions are ineffective. Informal student 
assessment indicated that the highly interactive Flash 
simulations were a motivational environment enabling 
comprehension of the cognitively challenging material. 
This paper discusses the approach utilized, and the 
effectiveness of the methodology in motivating, 
challenging, and educating the students in energy 
conservation issues. 
 
 
IMPROVEMENTS IN ELECTRIC POWER 
SYSTEMS CURRICULA: DEVELOPING 
CONTINUOUS IMPROVEMENT PLAN, Ilya 
Grinberg, Buffalo State College, John A. Stratton, 
Rochester Institute of Technology, Frank Pietryga, 
University of Pittsburgh–Johnstown, and James 
Maxwell, Buffalo State College 
Faculty at three universities in the New York / 
Pennsylvania region offer their engineering technology 
students required or elective sequences in electric 
power systems. The three institutions were each looking 
at possible changes to their respective courses to make 
them more relevant to the power systems industry 
which is struggling to assure reliable and economic 
delivery of power in the light of deregulation and the 
blackouts of the recent past. The authors are looking at 
TC2K Criteria Elements, such as program educational 
objectives, program outcomes, assessment and 
evaluation, as well as program characteristics. All these 
components are compared between three universities. 
Methodology for continuous improvement is proposed 
based on the results of the study. The four faculty 
compiled the results of the surveys and determined 
which input was most valuable to each university, 
comparing the various metrics which were available.  
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2005 ECCD Business Meeting Minutes 
June 13, 2005 

Attendees: 

Jorge Alvarado, Heather Cooper, William 
Durfee, Ilya Grinberg, Herb Hess, Peter 
Jenkins, Sarma Pisupati, Bob Scoff, Mark 
Schumack, Mike Sexton, Craig Somerton, 
Patrick Tebbe, Frank Wicks, Stephen Williams 

1. Welcome and Introductions 

ECCD Chair Mark Schumack called the meeting to 
order. All present introduced themselves. 

2. PIC III Report 

PIC III Chair Frank Croft shared business items 
from the ASEE Board of Directors: 
• Next PIC III chair will be Shirley Pomeranz. 
• ECCD bylaws were reviewed by the Board. 
Two adjustments should be included. First, 
officer terms and term limits must be specified. 
Second, a standard ASEE statement requiring 
Board approval of amendments to the bylaws 
must be included in the “Amendments” section. 
• Probationary status policy for ASEE 
divisions was reviewed. Goal is to assure inactive 
divisions do not retain division status. Criteria are 
membership <125, inactivity (no sessions, no 
elections), or no revision to bylaws in 10 years. 
Divisions have one year to respond once notified 
of probation, through VP of PICs.  
• Guaranteed number of technical sessions 
for 2006 will be 2005’s number less one. ASEE 
may change the 2006 conference deadlines to 
place abstract notification after sessions are 
scheduled. 

3. Officer Reports 

a. Newsletter Editor Sarma Pisupati reported 
two issues of the ECCD newsletter were published, 
one in the fall and one in the spring. The new 
format received positive feedback. 
Recommendations for future newsletters: solicit 
general news items from membership, include 
useful links related to the division. 

ECCD Best Papers presented at 
the 2005 Annual meeting 

 
Evaluating A Remotely Accessed 

Energy Laboratory  
William J. Hutzel, Heather L. 

Cooper, & Sarah E. Leach  
Purdue University 

 
Impact Of Innovative And Highly 
Interactive Online Activities On 

Energy Efficiency Education 
Sarma V. Pisupati, Mark Deluca, 
Marty Gutowski, Wendy Mahan, 

and Brian Victor  
Pennsylvania State University 

 
Brainstorming Exercises As An 
Active Learning Component Of 

Thermal Systems Courses  
Patrick A. Tebbe  

Minnesota State University, 
Mankato 
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4. Old Business 

Mark Schumack led the discussion on old 
business items: 

• Revision of bylaws: The 2004 revisions 
were reviewed. Term limits (per Frank Croft & 
ASEE) were discussed. Proposed term limits: 
not to exceed two consecutive terms within a 
single officer position. Statement required by 
ASEE regarding Board approval of amendments 
will be added. Herb Hess made motion to 
approve the bylaws with these modifications; 
Ilya Grinberg seconded. Vote was unanimous 
to approve. 

• Best paper: Best paper award proposal 
was reviewed as passed by the Board. Board 
questioned whether presentation would be 
included in award criteria. For now, award 
process as written will stand. Inclusion of 
presentation in award criteria was tabled for 
future discussion. 

Energy Conversion and Conservation Division (ECCD) Officers (2005 – 2006) 

Name Position Institution E-mail Phone 

Grinberg, Ilya Y.  Chair  Buffalo State College  grinbeiy@buffalostate.edu  (716) 689-1889  

Somerton, Craig W.  Chair-Elect  Michigan State University  somerton@egr.msu.edu  (517) 353-6733  

Williams, Stephen M. Editor  Milwaukee School of Engineering williams@msoe.edu (414) 277-7420 

Schumack, Mark   Past Chair  University of Detroit-Mercy  schumamr@udmercy.edu  (313) 993-3370  

Cooper, Heather L.  Program Chair  Purdue University  hlcooper@purdue.edu  (765) 494-9653  

Pisupati, Sarma V.  Secretary/Treasurer  
Pennsylvania State University, 
Main Campus  

spisupati@psu.edu  (814) 865-0874  

Skvarenina, Timothy  Webmaster  Purdue University, Main Campus  tskvaren@purdue.edu   

 

b. Secretary/Treasurer Heather Cooper reported 
that, as of April 27, 2005, the division has $572.15 in 
its BASS account and $1,080 in its operating account. 
Encumbered expenses not included in those totals are 
$600 for the best paper awards. Recommend 
brainstorm additional uses for the division’s funds. 

c. Webmaster Tim Skvarenina – no report. Tim 
will continue to manage the ECCD website. 

d. Program Chair Craig Somerton reported on 
2005 Annual Conference details. 32 abstracts were 
submitted; 27 full papers were submitted; 26 papers 
were accepted; 25 papers were submitted for 
publication in the conference proceedings; 2 papers 
will not be presented. Paper topics were, in rough 
categories: Electronics/power = 8, Alternative energy 
= 7, Thermal engineering = 10. Five technical 
sessions and one business meeting were scheduled. 
The division was also a co-sponsor for the 
Distinguished Lecture “Tapping Engineering’s 
Intellectual Equity: A Strategic Approach to Managing 
Global Engineering Networks” by Kristin Zimmerman 
of General Motors Corporation. No industry-
sponsored ECCD sessions were included this year.  

Division co-sponsors 
Distinguished Lecture by 

Kristin Zimmerman, GM Corp. 
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5. Presentation of Best Paper Award 
Checks/Certificates 

The following Best Paper Awards were 
presented: 

3rd Place: Paper 2075 – Brainstorming 
Exercises as an Active Learning Component of 
Thermal Systems Courses, Patrick Tebbe 

2nd Place: Paper 2141 – Impact of Innovation 
and Highly Interactive Online Activities on 
Energy Efficiency Education, Sarma Pisupati 

1st Place: Paper 460: Evaluating a Remotely 
Accessed Energy Laboratory, Bill Hutzel 

6. Election of New Officers 

As per the bylaws of the division, a proposed 
slate of new officers was put forward wherein 
each current officer moves up to the next 
office. All current officers indicated a 
willingness to serve in the next position. Steve 
Williams was nominated to serve as Newsletter 
Editor. The nominations were closed and the 
following slate of officers was moved: 

 

Chair: Ilya Grinberg 
Chair Elect: Craig Somerton 
Program Chair: Heather Cooper 
Secretary/Treasurer: Sarma Pisupati 
Newsletter Editor: Stephen Williams 

This slate of officers was elected by 
acclamation. 

7. New Officers – Annual Report Form and 
Signature Form 
Officers’ forms were circulated for completion. 
New officers were reminded to attend New 
Officers Orientation on Wednesday, June 15, 
2:30-4:15 PM in Room A105. 
 
8. New/Other Business 
• It was discussed whether the incoming 
Secretary/Treasurer should take business 
meeting minutes (meaning elections would 
need to be first on the agenda). This would 
allow incoming Program Chair more time to 
focus on upcoming program rather than last 
year’s minutes. Vote was no, leave things as 
they are. 
• Would like to include industry-
sponsored meal at session(s) as in previous 
years. Program chair (Heather) will look for 
opportunities based on abstract themes. 
Ilya/Craig will seek industry co-sponsors. 
• Brief discussion on targeting Call for 
Papers to certain themes. Agreed to leave as 
is, and try to organize sessions into themes 
based on abstracts. 
• Would like to seek co-sponsored 
sessions. Possible co-sponsors: ETD, Nuclear 
Engineering, other? Ilya and Heather will 
follow-up. 
• Digital camera discussed as option to 
purchase with remaining division funds. 
Motion to purchase camera, motion seconded. 
Vote was unanimous in favor. (Note: in early 
fall, ASEE HQ rejected request due to camera 
being capital equipment item, not applicable 
for division funds.) 
 
9. Meeting Adjourned 


