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NOTE FROM THE CHAIR 
 

Glenn Wrate, ECCD Chair 

Milwaukee School of Engineering  
 
We are all still reeling from the attacks on the World Trade 

Center and the Pentagon.  As I walked in today, I remarked 

that the new laptop backpacks made the students look like 

soldiers – a month ago they just looked neat.   

 
What can we do to help? 
Many of us feel the need to do something, anything, to help 

the victims and their families.  Thankfully, there are many 

organizations that have stepped forward to help the people 

directly affected.  In our society as a whole, one of the 
things we can do is promote understanding on our campuses 

and in our communities.  The power area, in particular, has 

a large number of Arabic students and faculty.  We should 

take it as our responsibility to see that these students and 

colleagues are not mistreated in the coming conflict. 

 
Effects on placement and alumni 
The tragedy has had a major impact on an already softening 

job market.  Several of the companies that had traditionally 

hired scores of my students have told me that, while they 

will be interviewing on campus, they don’t plan to hire 

many students.  I’ve also received several e-mails from 

alumni looking for new jobs.  What should we do?  We 

should let our students know that the job market has 
changed.  They should not expect to show up this spring at 

the placement center to choose their employer.  We should 

also help our past students network so that they can 

transition into new positions.  

 

Perspectives 
 
Energy shortages: Is California 

unique? 
Before the tragedy, our thoughts were on California.  Is the 

California experience unique?  Most of the people in the rest 

of the country would probably say “yes”.  As professionals 

in the energy conversion and conservation area, we know 

there are many regions where the demand for electrical 

energy is increasing, but the supply is not.  The need for 

more transmission and generation resources, and the need 

for more conservation, is growing. 

 
Focus on Energy 
One of the things Wisconsin is doing is the three-year, $64 

million dollar, Focus on Energy program.  As the prime 

contractor, the Milwaukee School Of Engineering is tasked 

with a one-for-one reduction in energy usage in the state – 

every dollar spent on the program should result in at least 

one dollar of energy savings.  

 
Environmental concerns 

 
Climate change 
Another hot topic, pardon the pun, has been global climate 

change.  Last fall, Bill Hutzel talked about the possibilities 

of global warming in his column.  While we are still looking 

for irrefutable proof of climate change, there are many 

things, such as conservation, that we can do that make sense 

on their own merits.  In the utility industry, when we dealt 
with the uncertainties of EMF, many of us took the position 

of prudent avoidance.  We should, at least, do the same with 

global climate change. 

 
The role of engineering and 
technology professors in the debate 
 

Discuss all the possibilities with your 

students 
One of the things we should all be doing is to discuss the 

myriad of conservation and alternative and traditional 

energy choices that will be presented to our students when 

they enter the work force.  Discuss the possibilities and the 

current state of the art.  There are many sellers of emerging 

technologies that overstate the capabilities of their products.  

Herb Hess gave a good example of this problem in his paper 

on load management of an alternative energy system at last 

year’s Annual Conference. 
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Volunteer to speak on local media 
Another way we can help the situation is to offer to speak 

on local talk shows and news programs.  During the height 

of the California energy crisis last January, I spoke on two 
radio shows, appeared on two news programs, and did 

background interviews for the local press.  Rather than 

complain about the misinformation we see in the media, we 

should do our best to present the technical issues in a way 

the general public understands. 

Become involved at the local level in 

technical societies 
Finally, we can help by becoming involved in our technical 

societies at the local level.  Why do faculty, and others, do 

so much at the national level, but nothing at the local level?  

A great way to impact the working level engineers is to 

meet with them, attend their presentations, and help design 

symposiums for them.   Through the local organizations, we 

can also reach out to the entire community. 

 
Papers for the 2002 Annual 

Conference 

 

Lively discussions this year in 
Albuquerque 
The ASEE Annual Conference this past summer was truly 

enjoyable. The discussions at the ECCD sessions were 

lively, to say the least.  (We had somewhat animated 

discussions at two of the sessions I attended.)  It’s good to 

have a conference were people are not afraid to share their 
ideas, and question the ideas presented to them. 

 
Continue and expand these 
discussions in Montreal 
Let’s try to continue the success of last year’s 
conference next year in Montreal.  Submit an abstract 
to the ASEE Web site by November 1, 2001. 

 
 
 
 
 
 

 

 
 
 
 
 

Business Meeting Minutes 
 
Minutes of ECCD Business Meeting at the 2001 ASEE 
Annual Conference 

 

Bill Hutzel, ECCD Chair, called the meeting to order at 

12:30pm on Tuesday June 26, 2001, in the Sage 2 Meeting 

Room of the Hyatt Regency Hotel in Albuquerque.  The 

following ten ECCD members were in attendance: 

 

 

Bill Hutzel, Purdue University 

Glenn Wrate, Milwaukee School of Engineering 

Herb Hess, University of Idaho 
Mike Sexton, Viurginia Military Institute 

Ilya Grinberg, Buffalo State College 

Jerry Samples, University of Pittsburgh at Johnstown 

Karen Miu, Drexel University 

Craig Somerton, Michigan State University 

Laura Genik, University of Portland 

Patrick Teffe, The College of New Jersey 

 

Announcements 

After introductions, the following announcements were 

made: 

a. Recognition of work by Herb Hess as Program chair, 

Mike Sexton as Newsletter Editor, and Tim Skvarenina 

as Webmaster.   

b. Nancy Denton, Purdue University, is the newly elected 

PIC III Chair. 

c. Program Chair training session is at 10:30 am in the 

Sandia Room of the Convention Center. 
 

Newsletter Editor’s Report 
Newsletter Editor Mike Sexton:  

a. We received 20 responses for hardcopy from our 

bulk mailing.  This is 2.6% of the membership.   

b. It was agreed to send a letter to the membership 

again this fall offering to provide a hardcopy of the 
newsletter.   

c. We will also include a copy of the next Call for 

Papers with this letter.   

 

Treasurer’s Report 

Bill Hutzel reported: 

a. We have $1265.00 in our annual operating account.  
Our only expenditures are for office expenses for 

the newsletter and for audiovisual equipment for 

the conference.   

b. The balance will return to ASEE at the end of the 

fiscal year.  We will receive a new allotment in our 

operating account for next fiscal year based our 

membership number.   

c. Our treasurer, John Palmer, has requested not to be 

considered for an office in ECCD this coming year.   

Inside this issue 
 

Note from the chair 1 

Business Meeting Minutes 2 

Abstracts of ECCD Papers 4 

All electronic Newsletter  9 

ECCD Officers 10 

Call for Papers, ASEE 2000 10 

 

http://www.asee.org/conferences/caps/System/index.cfm
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Program Chair’s Report   
Program Chair Herb Hess reported: 

a. We received 26 abstracts:  25 abstracts submitted 

directly to our division and one chosen from 

among the unassigned abstracts.  We accepted 24 

and requested five sessions. 

b. We received 20 papers by the due date of 15 

January.  We accepted 18 of these and placed them 

in the five sessions that were approved for us.   

c. The Best Paper of the ECCD is Ngo, et. al., 

“Teaching Thermodynamics with the Aid of Web 

Based Modules.” 
d. Our first three sessions averaged attendance of 13, 

14, and 20.  We have had one “no show” and one 

paper withdrawn at the last minute so far.   

e. [Program Chair’s amendment to minutes:  the other 

two sessions averaged 17 and 8, respectively.  All 

who submitted papers for those sessions did 

present them.] 

 

Web page address announced and the work of Tim 

Skvarenina, our webpage editor, was again recognized.  Tim 

has agreed to serve in this capacity for another year.   
 

Bill Hutzel distributed hardcopy of the ECCD bylaws for 

consideration.  He had previously done so by email also.  

a. Motion to amend paragraph 5.(2) to read “six” 

instead of “five” was accepted unanimously.   

b. Motion to accept the bylaws as amended was 

accepted unanimously.   

 

There was discussion of the Best Paper selection process.  

Herb Hess proposed the following procedure:   

 

Session chairs nominate best papers from among the papers 
assigned to their respective sessions. Session Chairs may 

nominate more than one paper.   

 

Division officers select the best paper from among those 

nominated by voting individually as follows:  5 points for 

best, 3 points for second best, 1 point for third best.  The 

paper receiving the most total points on this basis is 

declared to be the ECCD Best Paper.  Ties shall be decided 

by most number of first place votes, then most second place 

votes, and then most third place votes.  Papers receiving the 

most points shall compete for PIC III Best Paper in 
accordance with ASEE policy.   

 

a. Motion to accept this policy was accepted 

unanimously.   

b. Motion was made to award up to $600, depending 

on availability of funds, to the ECCD Best Paper 

beginning next year, and to award a certificate in 

recognition thereof.  This was accepted 

unanimously.   

 

Elections of Division Officers 
  

The following slate of officers was elected for the upcoming 

year:  

a. Chair-Elect:  Herb Hess 

b. Program Chair:  Mike Sexton 

c. Secretary/Treasurer:  Mark Shumack 

d. Newsletter Editor:  Ilya Grinberg 

 

Glenn Wrate accepted the position of ECCD Chair.   

 

Other Business 
There was discussion about sharing abstracts with other 

divisions, for example, ECE, ETD, and ME.  Several papers 

appeared in their poster sessions that were appropriate for 

ECCD.  We would like to give those authors the opportunity 

to present their paper orally if they so desire.  It was agreed 

to allow the Program Chair to explore this possibility 

informally with the Program Chairs of those divisions.   
 

Ilya Grinberg made a request for articles for the next 

newsletter.  These should be service items about energy-

related programs of interest to the membership.   

 

There was discussion about session chair responsibilities 

and guidelines for presentation.  Ilya Grinberg noted that the 

IEEE Power Engineering Society Website has an excellent 

set of procedures and recommendations for both of these.  It 

was agreed that the Program Chair would recommend these 

procedures to authors.   
 

The meeting adjourned at 2:05pm.   

 

Respectfully Submitted, 

 

Herb Hess 

Chair-Elect 
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ECCD Paper Abstracts 

 

The following are abstracts of ECCD papers presented 

at the 2001 ASEE Annual Conference.  Papers are listed in 

the order in which they appear in the Conference 

Proceedings.  Abstracts of papers not accepted for 

publication in the Conference Proceedings are not listed in 

this column. 
 

Session 1333 

Design Experiences in Energy Education 
 

Cost-Tailored Load Management for Power Quality in 

an Independent Power System as an Interdisciplinary 

Capstone Design Project 

Herbert L. Hess 

Electrical and Compute Engineering 

University of Idaho 

Moscow, Idaho 

 

An interdisciplinary undergraduate design team redesigns 

and builds a hybrid windpower-fossil fuel generation facility 

that provides electricity and water for an environmentally 

sensitive wilderness location. Students first develop 

objectives for quantity of power, quality of power, and 

practical maintenance. In addressing a host of cutting-edge 
technical issues, environmental constraints, and human 

factors, they find a way to meet their objectives. They 

propose a uniquely insightful design in such a way that the 

customer can tailor it based on cost, including intangible 

costs. Upon receiving the customer’s tailored solution, the 

students build the system. 

Finally, they propose practical maintenance arrangements. 

The system successfully provides power and continues to do 

so. 

 

Gas-Hydrate Storage of Natural Gas 
Rudy E. Rogers, Rebecca K. Toghiani 

Mississippi State University 

 

Gas hydrate storage of gases occurs in nature. Recent core 

data from USGS deep ocean drilling endeavors form the 

basis of their estimates of more carbon stored in gas 

hydrates of ocean sediments than exist in all discoveries of 

coal, natural gas, and crude oil. Realizing the value of 

natural gas as a clean-burning, economical, abundant and 

efficient energy source for peak loads at electrical power 

plants, but realizing the major impediment of storage means, 

DOE granted our laboratory a study to determine feasibility 
of safely storing above-ground natural gas in synthetic gas 

hydrates. The research suggested a process that provided 

rapid hydrate formation, complete conversion of interstitial 

water, and packing of hydrate mass as it formed; 156 

volumes of gas at standard temperature and pressure stored 

in 1 volume of the ice-like hydrate was accomplished. 

Subsequently, as a semester project, a group of five senior 

chemical engineering students were asked to put the hydrate 

research findings into an innovative large-scale plant design 

for their capstone design course; they were to select, size 

and cost the equipment; they were to create process flow 

charts, perform mass/energy balances, and perform an 
economic analysis of the prospective storage facility for a 

power plant. Their efforts in the preliminary design 

predicted that a 2.25 million standard cubic feet storage 

facility could be economically competitive with 

conventional natural gas storage if multiple cycles per year 

were involved. Their in-depth analysis and first-hand 

laboratory experience proved to be a unique learning 

experience in energy storage problems. 

 

Innovative (New Teaching Technique) Computer 

Simulation of Rotating Magnetic Fields in Three-Phase 

Induction Motors Using Matlab™ Animation. 
Bruno Osorno 

Department of Electrical 

And Computer Engineering 

California State University Northridge 

 

Rotating magnetic fields in three-phase electrical machines 

has been one of the hardest topics to convey to our students 

in the area of energy conversion, because these fields are 

transformed into phasors that rotate in space around the 

stator of the electrical machine. Also, the mathematical 

proof of such rotation can be done quite elegantly, but the 
mathematics of it and the assumptions made tend to cloud 

the clarity of the concept. Classic textbooks approach this 

concept in a mathematical way and usually is left to the 

students to imagine the space phasor rotation. This is no 

longer the case, now we can simulate it and SEE IT in our 

desktop computers using Matlab TM
 . 

 

A Hands-On renewable Energy Based 

Laboratory for Power Quality Education 

Recayi Pecen, Marc A. Timmerman 

University of Northern Iowa 

 
This paper reports design and construction of a testbed for 

the experimental study of wind/solar “hybrid” power 

systems for undergraduate power systems engineering 

technology education. This testbed consists of a small 

Photovoltaic Solar Array, a DC Wind Turbine/Generator, 

deep cycle storage batteries, a solid-state DC/AC power 

inverter, connecting wiring and fuses, AC and DC circuit 

breakers, lightning arrester, a wind monitor, a Lab-View 

based data acquisition system, and supporting instruments. 

Experimental results are presented depicting power quality 

issues such as harmonic generation due to the nonlinear 
loads, and voltage sags due to load switching operations 

on the AC side. 

 

Session 1433 
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Energy Programs and Software Tools 
 

Development of a Building Electrical 

Power Systems Design Specialty 
Glenn T. Wrate 

Electrical Engineering and Computer Science Department 

Milwaukee School of Engineering 

 

Enrollment in Electrical Power Engineering courses has 

been in a steady decline, and many institutions have 

dropped power and energy conversion courses. At the same 

time, the demand for engineers in the field has remained 

constant, and in some cases has increased significantly. 
To meet the demand for engineers in the electrical 

construction sector, the Milwaukee School of Engineering 

and local industry have worked together to develop a 

sequence of courses for a Building Electrical Power 

Systems Design Specialty in the Architectural Engineering 

program. This sequence includes four courses from the 

Electrical Engineering and Computer Science Department: 

Electrical Systems, and three courses on Electrical Power 

Distribution Systems (system basics, small systems, and 

large systems). The Architectural Engineering and Building 

Construction Department offers five courses: Illumination 
for Buildings, Communication Systems, National Electrical 

Code, Electrical System Cost Estimating and Specifications, 

and Electrical Power Quality for Buildings. This paper 

describes the development of these courses, along with 

feedback from the first graduating class, current students, 

and industry. 

 

A MATLAB Program for Teaching Convective Heat 

Transfer 

Craig W. Somerton, Mark Smith, Mike Lu 

Department of Mechanical Engineering, Michigan State 

University 

 

Certainly, a key element to students’ learning in engineering 

is the practice gained in working problems. The challenge 

for the instructor is in providing good problems that 

adequately challenge the student, but that do not go stale. A 

MATLAB program has been developed that will generate 

an infinite number of different convective heat transfer 

problems, prompt the student for an answer, check the 

answer, return the correct answer to the student, and track 

the student’s performance. All interactions between the 

student and the program are through graphical user 
interfaces that have been developed using the guide function 

in MATLAB. The program begins by randomly generating a 

convective heat transfer problem. This is accomplished by 

using the Nusselt number classification scheme of Somerton 

et al [1], the following conditions are randomly decided: 

Forced or Natural Convection 

External or Internal Flow 

Geometry 

Flow Orientation (for forced convection) 

or Surface Orientation (for natural convection) 

Values of the physical parameters, such as temperatures and 

dimensions are also assigned using a randomizer. This 

approach involves more than just different numbers for the 

same problem statement. Different problems are generated 

depending on the randomly generated convective 
conditions. 

With the problem presented to the student, it is expected that 

the student will work the problem out by hand and enter a 

numerical solution for the heat transfer rate. The student 

then clicks a button on the graphical user interface to 

indicate that they are ready for their solution to be checked. 

A convective solver is then run and a comparison is made 

between the solver’s solution and the student’s solution. If 

the comparison is within a certain tolerance the student’s 

answer is deemed correct. The student’s performance is 

tracked and they are provided with a count of the number of 

right answers to the total number of problems worked. 
Though the problems generated by the program are still 

quite simple, they can still provide students with practice in 

honing their basic convective heat transfer problem solving 

skills. This is not a tool intended to help students build their 

modeling skills. 

This paper continues with the details of the program 

development. This is followed by a demonstration of the 

program. Finally, conclusions and future directions for the 

program are presented. 

 

Power Systems Curriculum and Course Structure in 

Electrical Engineering Technology Program 

Ilya Grinberg 

State University of New York, College at Buffalo 

 

Recent years have witnessed an extraordinary increase in 

the fields of microelectronics, computers, 

telecommunications, and other so-called hi-tech disciplines. 

Because of this significant shift to new technologies, the 

shortage of electrical engineers, engineering technologists, 

and technicians with adequate knowledge of power systems 

theory and practice has now reached a critical point. 

Electrical power systems curriculum is facing a challenge of 
changes to make it more attractive to the potential student 

population and not to lose the essential components of the 

discipline. 

Power/Machines option of Electrical Engineering 

Technology program had been offered at Buffalo State 

College since 1971. During the last six years, curriculum in 

this option is continuously undergoing a number of 

programmatic and pedagogical changes necessary to meet 

student’s increasing demand as well as expectations from 

the industry hiring our graduates. 

Curriculum is structured based on a systems approach and 
recognizes two different levels: 

introductory technical courses (e.g. electric circuits) and 

advanced technical specialty courses (e.g. power systems, 

electric machines, and power electronics). While the first 
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level courses deal primarily with elements, devices, and 

circuits, the second level courses deal with their advanced 

applications, as well as with systems. 

This paper discusses curriculum structure, topical outlines, 

methods of delivery, pedagogical strategies (collaborative 

learning, individual and team projects, off-site industrial 
laboratories among others), industry collaboration, including 

industrial advisory committee, and evaluation and 

assessment techniques, among others. Samples of student 

work and their involvement in research and creative 

activities are presented. 

 

Present Status of Solar Energy Education 

D. Yogi Goswami 

Solar Energy and Energy Conversion Laboratory, Dept. 

Mechanical Engineering, 

University of Florida 

 
This paper briefly describes the history and status of solar 

energy education. The energy awareness in the early 1970s 

led to a concerted research and development effort in solar 

energy applications. Solar energy education followed these 

efforts at the advanced college level. However, R&D 

slowed down in the mid 1980s and solar energy education at 

the college level followed that trend. Over the last three 

decades developments in solar energy applications have 

made it possible to use solar energy for most of our energy 

needs and even some environmental needs. However, 

despite the worldwide awareness of environmental 
degradation, the present public policy does not favor the use 

of solar energy over conventional fuels. Many solar energy 

applications do not appear cost effective using conventional 

financial tools. Therefore, there is a need to educate public 

policy makers, financial professionals and the general 

public. This presents an opportunity to develop educational 

materials, short courses and seminars, to educate public 

policy makers and financial professionals who are extremely 

important to increase the use of solar energy, yet who are 

least familiar with it. There is a great deal of K-12 solar 

energy educational materials that has been developed in 

different parts of the world. Advanced information 
technologies can be used to compile and make this material 

available throughout the world. 

 

Session 2333 

Trends in Energy Conversion & Conservation 
 

Desiccant Dehumidification in Air Conditioning 

for a Large Commercial Building 
Hyun W. Kim, Kamal Abou-Khamis 

Youngstown State University 

 

A case study was done to investigate the performance of air 

conditioning systems for a large newly built supermarket. 

Data for routine operating conditions were gathered through 

an automatic data monitoring system and were downloaded 

for analysis of the system. An alternative conventional 

cooling system is designed and analyzed for comparison 

with the desiccant cooling system. The study showed that 

incorporating the desiccant dehumidification unit improved 

the performance of the air conditioning system, reduced 

operating costs, and increased the levels of human comfort, 
in addition to a simple reduction of humidity. The study also 

revealed the possible design improvement on the desiccants 

units. The improvement focused on pre-cooling the make-up 

air and dehumidifying it with the desiccant before the air 

blends with return air from the zone. The investigation 

produced significant information on design and selection 

criteria of the system and improvement on the system 

operation of the desiccant unit used for air conditioning 

systems for large commercial buildings. It is intended to 

incorporate this study into the thermal design or HVAC 

course in the mechanical engineering program. 

 
Evaluating the Benefits of Hybrid Vehicles Concepts 

Joshua Talbert, Frank Wicks and Richard Wilk 

Union College 

Schenectady, New York, 12308 

 

A decade ago it was generally expected that the electric 

vehicle would represent a clean and practical alternative to 

gasoline fueled vehicles. The subsequent failure of electric 

vehicles to be commercialized and used on a significant 

scale has been a combination of continued improvements of 

performance and decreased emissions from gasoline 
vehicles coupled with the fundamental limitations of electric 

batteries in terms of weight, energy storage capacity and 

charge and discharge rates. 

The public’s expectations for electric vehicles has now been 

replaced by the promise of high mile per gallon hybrid 

vehicles which are fueled by downsized gasoline engines 

which is combined with a battery based electric 

motor/generator. Electric drive will be used at low speeds, 

engine drive at moderate power requirement conditions and 

the combination of engine and electric will be used for high 

power requirement conditions such as acceleration or 
passing another vehicle while going up a hill. The gasoline 

engine will also charge the batteries when extra capacity is 

available and regenerative braking can recover the kinetic 

energy of the vehicle while braking or the potential energy 

of the vehicle while descending hills. 

While the benefits are relatively easy to explain 

qualitatively, the quantification of the benefits of a such a 

hybrid system, relative to a conventional or downsized 

gasoline engine, if it does exist is much harder to quantify. 

Any engineer should be skeptical of the claimed benefits 

until understood and demonstrated. Students should be 

taught the importance of critical thinking coupled with 
analysis. Accordingly, as a student summer project the 

authors have tried to critically evaluate the claimed benefits 

of a hybrid vehicle, along with identifying and evaluating 
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potentially simpler techniques for regenerative braking and 

for providing extra power for other conditions. 

Since the analysis of any potential benefits of a hybrid 

vehicle requires a model of the vehicle that provides the 

power requirements as a function of the driving conditions 

along with the ability to simulate a range of realistic driving 
patterns. A vehicle was instrumented with an accelerometer 

for on line computer data acquisition and computer to 

calculate engine and braking power throughout a driving 

cycle. 

The results of this test and analysis indicate that the 

potential fuel conservation benefits of the currently 

commercialized hybrid vehicles are minimal. An alternative 

that was evaluated to provide comparable benefits with a 

simpler system would be a downsized engine with a standby 

engine for high power requirement conditions. A simpler 

and possibly cost effective method for regenerative braking 

could use the existing battery and generator with a variable 
set point on the voltage regulator with the set point 

increased for regenerative braking conditions. 

 

New Paradigms in Energy Conservation and Power 

Generation for the World’s Tallest Buildings (Part 1) 

Francis A. Di Bella, PE 

Northeastern University, Boston, MA. 02115 

School of Engineering Technology, 

and Garen Gregorian, PE 

Gregorian Engineers (617-484-3565) 

Consulting Structural Engineers 

Belmont, Ma. 

 

The development of advanced building materials seems to 

be progressing as fast as the creativeness of architects who 

demand them for use in their latest creations. Architects 

often spur onward the development of building materials in 

order to “push the envelope” of building size, height and 

form. In 1956, the famous architect Frank Lloyd Wright 

once envisioned a skyscraper that would be 5,280-ft. tall 

(500 stories). Wright’s contemporaries are still looking to 

build the Grand Design Skyscraper- some with as many as 

210 stories or approximately 3,000 ft. tall. Many 
contemporary architects see the research for stronger, 

lighter, corrosive free building materials as the Holy Grail 

that promises that their modern buildings will live, not only 

after them, but also through many generations of full 

usefulness. 

Their grandiose life goals are not simply a test of their 

ingenuity and their ability to get the job done. A very tall 

skyscraper does serve to solve a very critical dilemma in the 

business and private world to day: the need for ever 

expanding office space in a shrinking or stagnant supply of 

open areas within attractive urban settings. According to 
Dr. James Trefil (“A Scientist In The City”, Doubleday 

Publishers, 1994), a 200-story building would have about 20 

million square feet of floor space; enough office space for 

30,000 workers in a commercial environment or 50,000 

occupants living in an ultra-high rise apartment. 

In order to be able to compete successfully for the privilege 

of getting a commission for the Grand Design, architects are 

constantly looking for the competitive edge; a modern 

design that would make such buildings more functional and 
certainly more attractive economically. The fact that 

futuristic buildings can reach ever increasing heights never 

before conceived enables innovative and heretofore 

uneconomical concepts for energy generation and recovery 

to be viable or certainly at least worth a serious study. A 

skyscraper that extends 1,000 ft. or more into to atmosphere 

enables energy generation schemes that can take advantage 

of all the natural elements, literally: wind, fire (solar energy 

and lightening!) and rain. 

This paper will explore the energy generation and 

conservation options that are available for use with the 

tallest of high-rise buildings. The paper will examine the 
limits of what are possible and the paybacks for those who 

are as economically adventuresome as they are 

entrepreneurial in their architectural designs. 

 

Session 2633 

New Ideas for "Old" Classes 
 

2nd Law Analysis of a Rankine Cycle Using the Wicks 

Cycle as the Ideal Standard 

Frank Wicks 

Mechanical Engineering Department 

Union College 

Schenectady, New York, 12308 
 

For the last century thermodynamics books have said and 

thermodynamics professors have taught that the Carnot 

cycle is the ideal or most efficient possible engine that can 

operate between a hot and a cold reservoir. The 

corresponding Carnot cycle efficiency is Ecarnot=(Thot-

Tcold)/Thot where the temperatures are in absolute. 

A decade ago the author recognized that with respect to the 

Carnot cycle, students were learning a classical equation 

that they did not understand. Also the Carnot cycle standard 

was widely misapplied by practicing engineers and also by 
the National Council of Examiners for Engineering and 

Surveying which prepares the Professional Engineering 

licensing exams. 

The important fact that is not recognized by the Carnot 

cycle is that the source of the high temperature heat for 

virtually all heat engines are the products of combustion of a 

fuel, which are finite in size and in heat capacity. Thus, heat 

is not released at a single temperature, but over the entire 

temperature range from the maximum combustion product 

temperature Thmax down to the ambient temperature which 

is the infinite and constant temperature environment Tcold. 

Accordingly, the efficiency of the ideal fuel burning engine 
has been defined and derived as the Wicks cycle efficiency 

with Ewicks=1 - Tcold*ln(Thmax/Tcold)/(Thmax-Tcold). 
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Prior papers have shown the importance of understanding 

that the Wicks cycle rather than the Carnot cycle represents 

the ideal fuel burning engine. These papers have been of 

practical as well as academic importance. They have 

explained that while the Stirling engine may be a method to 

implement the Carnot cycle, a fuel burning Rankine cycle is 
more efficient than a fuel burning Stirling engine. These 

papers have also used the Wicks cycle standard to show 

why a combination of internal and external combustion 

engines is more efficient than either one separately. 

This paper will use the Wicks cycle as the ideal standard for 

evaluating a fuel burning Rankine cycle. It will use a 1 st law 

technique to calculate efficiency as the product of the boiler 

efficiency and the cycle efficiency. It will then use a 2 nd law 

method to obtain the same result, but also showing the lost 

efficiency related to each irreversible process. 

The irreversibly processes are identified as heat transfer 

over a temperature difference in the condenser and the water 
heating, boiling and superheating sections of the boiler 

along less than ideal turbine and pump and the stack loss. 

An important idea is that in terms of the first law analysis 

the boiler with a typical efficiency of 90 % appears to be 

quite efficient, the 2 nd law analysis shows that most of the 

lost efficiency is related to the boiler because of transferring 

heat over large temperature differences along with the stack 

loss. 

It is finally shown that the actual efficiency is the Wicks 

cycle efficiency minus the sum of the lost efficiencies for 

each process, and that the appropriate 2 nd law efficiency of 
the Rankine cycle should be defined as the ratio of the 

actual and Wicks cycle efficiencies. 

 

Energy Conservation in Thermal Power Courses 

William J. Hutzel 

Purdue University, West Lafayette, IN 

 

What should technology and engineering students know 

about energy conservation? 

Traditional energy technologies, such as coal-fired power 

plants and petroleum-based internal combustion engines, 

will continue to dominate modern society for the short term. 
However, evidence of global warming, ozone depletion, and 

other environmental concerns are beginning to bring energy 

conservation issues to the forefront. The purpose of this 

paper is to encourage discussions about how broad concepts 

like “renewable energy” is treated in undergraduate thermal 

power courses. 

 

 

 

 

 

 

Implementation of Design in 

Applied Thermodynamics Course 
Lang Wah Lee, Tamer Ceylan 

University of Wisconsin-Platteville 

 

This paper discusses the restructuring of the Applied 

Thermodynamics course in the Mechanical Engineering 

Program at the University of Wisconsin-Platteville. The 

goals of the effort are to integrate design education 
throughout the curriculum and to provide meaningful design 

experience in the thermofluids area to every graduate. The 

effort includes revision of lecture topics, selection of design 

projects and design methodology. Incorporation of design 

education into this previously engineering science course 

has produced many positive results. Students are better 

motivated for course materials when subjects are presented 

on a need-to-know basis. 

They also learn the subjects at a deeper level at a setting 

where application of course fundamentals is required to 

solve real world problems. 

 
 

Teaching Thermodynamics with the Aid of Web-Based 

Module 

C. C. Ngo, F. C. Lai 

School of Aerospace and Mechanical Engineering 

University of Oklahoma 

Norman, Oklahoma 73019 

 

Over the past few years, with the availability and 

advancement in the multimedia technology, it provides 

opportunities for educators to revolutionize the teaching-
learning enterprise and improve the quality of engineering 

education. This paper presents how multimedia can be 

implemented to enhance the learning experience of students 

here at the University of Oklahoma in studying 

Thermodynamics. A web-based module for 

Thermodynamics has been developed to present course 

materials in dynamic and interactive ways. This courseware 

also includes a review section to help students in preparing 

the Fundamentals of Engineering (FE) Exam. By delivering 

the course materials in a more visually appealing approach 

over the Internet, it manages to capture the attention of the 

wire-generation. In addition, students can gain access to the 
course materials anytime from anywhere. Since its first 

implementation in summer 2000, this module has received 

favorably responses from students. 

 

 

 

 

 

 

 

 

Session 3233 

Effective Energy Laboratory Ideas 
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Hand-Held Wireless Remote Control Thermostat 

System 

L. D. Allen and M. Tahernezhadi 

Department of EE 

Northern Illinois University 
DeKalb, IL 60115 

 

This paper provides the design of a hand-held wireless 

remote controlled thermostat system for the control of a 

residential Heating and Air-Conditioning (HVAC). Any 

person who can operate a telephone will be able to use the 

hand-held controller, which, for prototype purposes, will be 

fashioned from a telephone handset with push-button and 

sliding switch controls. With this remote control, a disabled 

person will be able to have complete HVAC control at their 

fingertips. The device will display ACTUAL 

TEMPERATURE with a green, 2-digit, 7-segment LED and 
SET TEMPERATURE with a red, 2-digit, 7-segment LED. 

The actual temperature and the setting temperature have a 

range from 00 to 99 C. 
 

A Psychrometric Test Facility for the Undergraduate 

Laboratory 

William S. Johnson 

The University of Tennessee 

 

This paper describes a laboratory test facility designed, built 

and tested by undergraduate 

students. The facility incorporates industrial hardware 

including electric heating coils, a cooling coil with a chiller, 
a rotary enthalpy recovery heat exchanger, a humidifier, a 

lower and three remotely controlled dampers along with 

instrumentation to measure airflow, various temperatures 

and relative humidities throughout the system. An 

instrumentation and control system has been integrated into 

the facility. 

 

 

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.   
 
 

 

 

 

 

 

 
 

 

 

 



 

ECCD Newsletter—Page 10 

ECCD Officers (2001) 
 

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

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

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

Secretary-Treasurer 
       Mark Shumack 
  
 
Newsletter Editor 

Ilya Grinberg 
Buffalo State College 
Department of Technology 
1300 Elmwood Avenue 
Buffalo, NY 14222 
grinbeiy@bscmail.buffalostate.edu 

 
 

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

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

Call for Papers ASEE 2002 

 
The Energy Conversion and Conservation (ECC) 

Division of the ASEE invites papers for the Annual 

Conference in Montreal, Canada, June 16-19, 2002.  Topics 

of interest include, but are not limited to the following:  

 

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  

 Deregulation  

 

Interested authors may submit a 300 to 500 word abstract by 

November 1, 2001 to the ASEE CAPS (Conference 

Abstract/Paper Submission) system.  Please address 

questions to Michael Sexton, ECC Program Chair,  

sextonmr@vmi.edu  

mailto:wrate@msoe.edu
mailto:hhess@uidaho.edu
mailto:Sextonmr@vmi.edu
mailto:grinbeiy@bscmail.buffalostate.edu
mailto:tskvaren@purdue.edu
mailto:wjhutzel@tech.purdue.edu
mailto:sextonmr@vmi.edu
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