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The Energy Conversion and Conserva-
tion Division invites papers for the 2010 
ASEE Annual Conference and Exposition 
to be held June 20-23, 2010 in Louisville, 
Kentucky. Topics of interest to Energy 
Conversion and Conservation Division 
include, but are not limited to: 
•Energy Conversion and Conservation 
Related Curricula, Courses, & Student 
Projects: 
o Curriculum development & assess-
ment
o Course organization and content 
o Laboratory equipment and experi-
ments 
o Student projects 
o Coop/intern programs 

•Impact on Energy Conversion and 
Conservation (ECC) Education due to 
Changing and Emerging Technologies 
and Globalization : 
o Renewable sources such as wind, solar, 
and hydro
o Direct energy conversion technolo-
gies including photovoltaics, fuel cells, 
thermionics, thermoelectric, magneto-
hydrodynamics, etc.
o Energy storage including hydrogen 
technologies
o Energy conversion and related 
technologies such as coal gasifi ca-

tion, coal to liquid fuel processes, 
cogeneration, carbon sequestration, 
etc.
o Sustainable engineering
o Globalization and associated im-
pacts on ECC education
o International partnerships
o Worldwide energy supply/demand 
standing and impact on ECC educa-
tion
o Diversity and K-12 initiatives which 
focus on ECC 
o Effi  ciency improvement and/or 
emissions reductions
o Electrical distribution and power 
systems
o Advanced computer applications 
for teaching, research, and manage-
ment 
o Industrial and commercial energy 
conversion and conservation 
o Aerospace power and energy 
research and management 
o Role of engineers in the formula-
tion and enforcement of public 
policy related to energy at all levels 
(local through international)
Papers should focus on teaching and 
learning.
Interested authors may submit a 300 
to 500 word abstract to the ASEE 
Smooth Paper system at 

http://www.asee.org/SmoothPaper/
Author’s kit and other information 
are available at: http://www.asee.
org/conferences/annual/2010/. 
Authors of accepted abstracts will 
be invited to submit a full paper for 
peer review and possible inclusion 
in the conference proceedings. Full 
papers must be submitted through 
Smooth Paper. All ASEE Divisions 
are now publish-to-present. Only 
papers published in the conference 
proceedings will be presented at the 
conference. Published papers will be 
considered for the Energy Conver-
sion and Conservation Division’s best 
paper awards.
Submissions must be completed 
electronically, by the due dates 
indicated on the ASEE website: 
http://www.asee.org/conferences/
annual/2010/index.cfm.

For more information, contact ECCD 
Program Chair Adrian Ieta, Depart-
ment of Physics, State University of 
New York at Oswego, Oswego, NY 
13126, phone: 315-312-6394, email: 
adrian.ieta@oswego.edu. 

Annual Conference Abstract Deadline 

October 9!   
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Thanks for continued support to



Message From the Chair         

DDDeDeDeDeDeDeDearararararara MMMMMMM Mememememememe bbbebebebebebeberrr,r,r,r,,

It is an honor and a pleasure to write to you for a second time 
as Chair of this Energy Conversion and Conservation Division. 
Stephen Williams could not continue to serve the Division be-
cause of other professional opportunities. First of all, I would 
like to express my thanks and appreciation to Margaret Bailey, 
Reg Pecen and Adrian Ieta for providing great leadership to the 
division. Heather Cooper has been a great asset over the past 
six years in various capacities. Ilya Grinberg continued to work 
with several organizations for sponsorships. Thanks Ilya! Na-
rayanan Komerath has volunteered to serve the Division and 
began as the News Letter Editor. Welcome Aboard Narayanan!
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attended Annual Meeting this summer in Austin. Thanks to Margaret Bailey, our Program Chair, who worked 
very diligently to continue to raise the bar of standards. The attendance during early morning sessions has been 
very encouraging and in some of the renewable and sustainable energy related sessions has reached seventy 
fi ve. Kudos to all these offi  cers for their outstanding eff orts! We had several great quality papers, and after a 
rigorous peer review process, three best papers were selected. Hearty congratulations to the three Best Paper 
Award winners of the Division!

Energy continues to be an important issue for global economy. In June, the House passed The American Clean 
Energy and Security Act (H.R.2454) requiring utilities to generate 20% of their electricity from renewable energy.
The bill also calls for Investment  in new clean energy technologies and energy effi  ciency, including energy ef-
fi ciency and renewable energy ($90 billion in new investments by 2025), carbon capture and sequestration ($60 
billion), electric and other advanced technology vehicles ($20 billion), and basic scientifi c research and develop-
ment ($20 billion). It also mandates new energy-saving standards for buildings and appliances, and promote 
energy effi  ciency in industry.

Along with these developments, energy research, and education are taking a more important and prominent 
role in the engineering curricula. Several novel initiatives are being planned, proposed, and implemented. We, 
at Penn State, have started a new interdisciplinary Energy Engineering Undergraduate Major in fall of 2007.  As 
the Program Offi  cer of this new program at Penn State, I am already seeing the interest in younger generation 
(high school seniors) and conviction to not only to work on technical aspects of alternative energy choices 
but also entrepreneurship to develop economically viable solutions for the world. As a result, the enrollment 
is growing exponentially. In addition to Energy Engineering, Penn State has developed a Major in Energy Busi-
ness and Finance whih is highly successful . Similar initiatives in other schools are being proposed. For example, 
University of Arizona started an MBA program in the The Sustainable Energy focus area. It is designed for future-
minded leaders interested in binding core business fundamentals with current policy and commercial issues 
within the industry. North Carolina State University’s College of Engineering is developing a degree and curricu-
lum to help the nation build and maintain a renewable energy infrastructure. Lawrence Technological University 
off ers an Undergraduate Certifi cate in Alternative Energy Engineering Technology. I request you all to report 
such initiatives to be published in our News Letter for the benefi t of our membership.
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prepare a blueprint of what Our Division should be like in fi ve years. They will electronically communicate and 
draft a report of the Executive Board to consider. It is also our intent to expand our fundraising activities to estab-
lish faculty awards and externally funded paper competition awards. 

It is already time to plan our next year meeting in Louisville, KY.  I know that you are all busy with classes and re-
search activities. Reg Pecan is planning another outstanding Program for next year. I encourage every one of you 
to submit a paper, come and share your work,  and exchange ideas with professional family members.

Have a Great Semester!

Sarma 

Sarma Pisupati
Chair, ECCD Division
Associate Professor and Energy Engineering Program Offi  cer
Energy and Mineral Engineering Department
Faculty Fellow, Dutton e-Education Institute
126B Hosler Building, Penn State University
Tel: (814)865-0874      mailto:spisupati@psu.edu

Editor’s Note

Hello from the Editor’s Desk. I come to the privilege of editing the
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perience of having created, edited and published the “AE Flyrite News-
letter”  as an assistant professor a long time ago, until rave reviews, re-
quests for copies from the top Administration and loss of anonymity 
compelled a swift exit. An ASEE Member since 1993, I chaired the Aero-
space Division last year. At Georgia Tech I teach various fun courses in
Aerospace Engineering, plus my course on Micro Renewable Energy 
Systems that brings together everything I have always wanted to learn 
as I assemble    a laboratory at the interface of Space and Renewable 
Energy research.    

I won’t call this the “Fall” Newsletter.  Maybe we’ll put another one out 
before the end of Fall.  Please do let me know what you would like to 
convey to the Division membership.  This Newsletter  does not list the
Abstracts of the papers presented at the Annual Conference, but please
do read them at the ASEE Website with the paper numbers and titles
listed on the next page. 

Best regards

Narayanan Komerath
Professor, Daniel Guggenheim School of Aerospace Engineering
Georgia Institute of Technology, Atlanta, GA 30332-0150.   
email: komerath@gatech.edu    404-894-3017

 

ECCD Offi  cers 2009-2010              

Past Chair: Heather Cooper,,,, 

Math for America

Chair: Sarma V. Pisupati , 

Penn State

Chair-Elect : Margaret Bailey, 

Rochester Tech

Program Chair: Adrian Ieta, 

Oswego State

Treasurer: Recayi Pecen,  

UNI College of Natural Sciences

Newsletter Editor: Narayanan Komer-

ath, Georgia Tech

Webmaster: Timothy L. Skvarenina, 

Purdue

Listserv Manager: Sarma Pisupati  
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Linfeng Zhang, Xingguo Xiong, Junling Hu, U. 
Bridgeport

129: Integrating Alternative-Energy Technology Into Engineering Educa-
tion

Carl Spezia,  Southern Illinois U., Carbondale 161: Energy Management And Renewable Power Design Projects From 
A University Power Grid

Sharon deMonsabert, Jeremy Jessup, Lenna 
Storm, George Mason U.

232: Encouraging Students To Eat French Fries? Lessons Learned From 
Student Sustainability Projects

Max Rabiee, U. Cincinnati 289: Creating A Comprehensive Center For Energy Education
Kala Meah, Wayne Blanding, York College of 
Pennsylvania

293: Introducing High-Voltage Direct-Current Transmission Into An 
Undergraduate Power-Systems Course

Craig  Somerton, Michigan State U. 306: A Solar-Heated Worm Compost Bin
Liping Guo, Paul Curtis, Andrew Barendregt, 
Anthony Surillo, Northern Illinois U.

354: A Sun-Tracking Solar-Power System

Omer Onar, Alireza Khaligh, Illinois Institute of 
Technology

649: An Energy-Harvesting Curriculum Developed And Off ered At The 
Illinois Institute Of Technology

Roger Beardsley, Stephen Morton, Central 
Washington U.

679: Determining The Greenhouse-Gas Impact Of University-Sponsored 
Air Travel

Robert Bass, Thomas White, Oregon Institute of 
Technology

689: Curriculum Changes Resulting In A New B.S. In Renewable Energy 
Engineering

Samuel Lakeou, Ben Latigo, U.  District of Co-
lumbia

765: Anatomy Of A University-Sponsored Successful Hybrid Solar- And 
Wind-Based Renewable-Energy Project In Rural Ethiopia

Laura Genik, Craig Somerton, Michigan State U. 874: Connecting Lab Experiments To A Design Project
Faruk Yildiz, Keith Coogler, Dominick Fazarro, 
Sam Houston State U.

1073: Self-Suffi  cient, Energy-Effi  cient House Design

Faruk  Yildiz, Sam Houston State U. 1091: Self-Powered Wireless-Camera System Design
Faruk Yildiz,  Sam Houston State U., Ayhan Zora, 
Deere and Company

1093: Using One-Dimensional Software Tools In Low-Power Ambient 
Energy Harvesting And Generation Simulations

Komerath, Narayanan, Georgia Institute of 
Technology

1585: A Campus-Wide Course On Microrenewable Energy Systems

Bret Bosma, Gregory Kallio, California State 
University, Chico

1621: Renewable-Energy Labs For An Undergraduate Energy-Systems 
Course

Tom Ferguson, Paul Weber, U. Minnesota, Du-
luth

1867: Educating Engineering Students On Energy Systems Through 
Investor-Driven Class Projects

Anurag Srivastava, Noel Schulz, Mississippi 
State U.

1871: Applications Of A Real-Time Digital Simulator In Power-System 
Education And Research

Peter Jansson, Ulrich Schwabe, Kevin Bellomo - 
Whitten, Jonathan Bucca, Rowan U.

2044: An Undergraduate Analysis Of Two Diff erent Photovoltaic Module 
Types: A Comparison Completed For An Industrial Affi  liate

Elaine Scott, John Lindberg, Seattle Pacifi c U. 2187: Appropriate And Sustainable Engineering Concentration
Recayi Pecen,  Jill Humston, U. Northern Iowa 2403: Mseti-Area: Math-Science-Engineering Technology In Iowa On Ap-

plied Renewable Energy Areas
Mike Hay, Recayi “Reg” Pecen, U. Northern Iowa 2411: A Student Research Project: Myth And Facts On Inrush Power 

Consumption And Mercury Content Of Incandescent Versus Compact 
Fluorescent Lights

ECCD Papers at the 2009 Annual Conference 
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encourage wasteful consumption,”  while recognizing  “the importance of providing those in need with essential 
energy services, including through the use of targeted cash transfers and other appropriate mechanisms. This 
reform will not apply to our support for clean energy, renewables and technologies that dramatically reduce 
greenhouse gas emissions.”

ECCD 2009 Best Paper Awards Announced 

Energy News and Opportunities 
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levels in 2005.  The industry, which was exempted from the emission reduction targets set by the Kyoto Protocol 
in 1998, is facing mandated emissions reduction targets in the next round of the UN Framework for Control of 
Climate Change negotiations at the Copenhagen meeting this December. Such a reduction implies that in ad-
dition to fl eet modernization and engine technology improvements, the industry will probably use a combina-
tion of investments in clean development projects, renewable energy and outright purchases of carbon credits, 
funded by increases in ticket prices. Introduction of biofuels, which are carbon-neutral, would greatly reduce 
fossil-generated emissions. Virgin Atlantic Airways fl ew a Boeing 747 powered by fuel of which 20% was derived 
from coconut and palm oils from London to Amsterdam in February 2009. Other gains will come from agree-
ments enabling more direct and effi  cient fl ight routes. The United States Air Force is known to have fl ight-tested 
various alternative fuels. An early shift to hydrogen fuel would of course make a much greater impact. 
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years; the FDP is keen to build new reactors.” according to The Economist dated Sep. 10, 2009. Reducing depen-
dence on coal and natural gas and meeting targets to reduce greenhouse gas emissions may require Germany 
to expand use of nuclear power while more renewable power plants are built.  

US Dept. of Commerce Unveils Smart Grid Interoperability Standards Plan

According to Reuters,  Sep. 29,  the 90-page plan document identifi es about 80 initial standards to support 
interoperability of the various pieces of the Smart Grid system, from large utilities to individual devices.  A set 
of “14 priority action plans” address gaps in the initial standard set.  The 30-day public comment period starts 
soon.  Smart Grid demonstration projects are budgeted at a total of about $4.5B. 

hThThThThThThThThTheeeeeee sesesesesesesellllelelelelelele ttctctctctctctct dddededededededed pppppp pppapapapapapapapppererererererersssssss ararararararare:e:e:e:e:e:e: 
IIIsIsIsIsIsIstttttttt PlPlPlPlPlPlPlPlacacacacacace:e:e:e:e:e:  ACACACACACACACAC 2222222 2000000000000000099999-999 16161616161616162121212121212121:::::: RERERERERERERERENENENENENENENENEWAWAWAWAWAWAWAWABLBLBLBLBLBLBLBLEEEEEEEE ENENENENENENENENERERERERERERERERGYGYGYGYGYGYGYGY LLLLLLL LABABABABABABABABSSSSSSSS FOFOFOFOFOFOFOFORRRRRRRR ANANANANANANANAN UUUUUUU UNDNDNDNDNDNDNDNDERERERERERERERERGRGRGRGRGRGRGRGRADADADADADADADADUAUAUAUAUAUAUAUATETETETETETETETE EEEEEEE ENENENENENENENENERGRGRGRGRGRGRGRGYYYYYYYY SYSYSYSYSYSYSYSYSTSTSTSTSTSTSTSTEMEMEMEMEMEMEMEMSSSSSSSS COCOCOCOCOCOCOCOURURURURURURURURSESESESESESESESE bbbbbbb byyyyyy y BBBrBrBrBrBrBr ttetetetetetet 
Bosma, California State University, Chico and Gregory Kallio, California State University, Chico 
 
2nd Place:  AC 2009-2187: APPROPRIATE AND SUSTAINABLE ENGINEERING (ASE) CONCENTRATION by Elaine 
Scott, Seattle Pacifi c University and John Lindberg, Seattle Pacifi c University
 
 3rd Place: AC 2009-1585: A CAMPUS-WIDE COURSE ON MICRO RENEWABLE ENERGY SYSTEMS by Narayanan 
Komerath, Georgia Institute of Technology



Minutes of the ECCD Annual Business Meeting 

Monday, June 15, 2009 – 12:30‐2:00 PM 

Neal Kocurek Memorial Austin Convention Center, ML 1 

 

1. Welcome and introductions 

• The participants at the meeting introduce themselves 
 

2 Chair Remarks 

• Sarma Pisupati, the ECCD Chair, thanks the officers for their contributions throughout the year; 

• Funds allocated to ASEE divisions are proportional to the number of division members 
 

3 Officer Reports 

Reg – Newsletter editor 

•  there was no Spring newsletter  

Adrian Ieta – Secretary/treasurer 

As of March 31, 2009 balances were: 

BASS account – $2,101.60  

Operating Account ‐ $1,060 

Tim Skvarenina ‐ Webmaster:  

The ECCD webpage was updated with the most recent information 

Margaret Bailey – Program Chair 

Abstracts and Papers 
•  54 abstracts submitted (3 rejected, 4 withdrawn) 
•  47 draft papers invited for submission 
•  28 draft papers submitted 
•  25 final papers accepted 
•  23 published in final ECCD program 
 
Review Process 
•  Every paper and abstract reviewed by 2‐3 people 
•  Expanded and edited the database of volunteer reviewers 
•  Added information on reviewer area of expertise 



 
Sessions 
•  10 sessions requested – 9 technical, 1 business meeting 
•  All 10 sessions were assigned 
•  Canceled 1 session due to reduced paper count 
•  Limited number of papers to 3 (max.) in each session 
•  Tailored session paper groupings, session title, and session moderator according to topic 
as much as possible 
 
Sponsorship 
•  Sponsor – US Didactic 
•  Total sponsorship is $500 
•  2 breakfast sessions to be provided (TUES and WED at 7:00 am) 
 
Best Paper Award 
•  Close competition! 
•  Clear winners selected 
•  Best Paper nominations for ASEE program (up to 10% of papers) occur before division 
award process 

Stephen – Chair Elect  

• Was not able to attend the meeting 

• He will not be able to serve in the future due to incompatible commitments 
 

4 Old Business  

Best paper award process: Margaret Bailey presented the paper awards process 

5 PIC III Report 
Jennifer Kadlowec presented highlights from the PIC III report; topics such as diversity, women 
in engineering, international activities, engineering innovations, reallocation of funds to 
divisions, taskforce were part of the report. ECCD wants a spot in the taskforce – Sarma Pisupati. 

6 ECCD Best Paper Awards – Margaret Bailey 

Margaret Bailey presents the best paper awards cheques and certificates 

Best Paper Awards: 

1)      AC 2009‐1621: RENEWABLE ENERGY LABS FOR AN UNDERGRADUATE 

ENERGY SYSTEMS COURSE by Bret Bosma, California State University, Chico and Gregory Kallio, 
California State University, Chico (1st  Place) 



2)      AC 2009‐2187: APPROPRIATE AND SUSTAINABLE ENGINEERING (ASE) CONCENTRATION by 
Elaine Scott, Seattle Pacific University and John Lindberg, Seattle Pacific University (2nd Place) 

3)      AC 2009‐1585: A CAMPUS‐WIDE COURSE ON MICRO RENEWABLE ENERGY SYSTEMS by 
Narayanan Komerath, Georgia Institute of Technology (3rd Place) 

 

7 Recognition of Leadership   
Outstanding service award:  Sarma Pisupati acknowledged Craig Somerton’s great work for the 
ECCD division throughout the years  
 

8 Elections of new officers 

Chair elect ‐ Stephen William withdrew from the position  

New officers were elected with unanimity votes as follows: 

Sarma Pisupati was reelected and accepted to be the ECCD Chair for one more year 

Secretary/Treasurer ‐ Reg Pecen 

Adrian Ieta ‐ Program Chair 

Margaret Bailey – Chair Elect 

Tim Skvarenina – Webmaster 

Narayanan Komerath was elected as the new Newsletter Editor 

9 New business 

a.  Possible uses for division funds: there were discussions to finance the framing of the award 
winner certificates in the future 

b.  Responsibility for the award certificates was discussed 

d.  An Adhoc Committee for Long Range Planning was elected: Tim Skvarenina, Craig Somerton, 
Heather Cooper and Herbert Hess 

It was proposed that the Newsletter could include short articles – from discussions it was concluded that 
only short articles/highlights with new developments in the Energy field may be included 

10 Meeting adjourned 

Notes taken by Adrian Ieta 



ABSTRACTS of the papers presented at  the Annual Meeting 

 Integrating Alternative‐Energy Technology Into Engineering Education  
By Linfeng Zhang , Xingguo Xiong , Junling Hu, Bridgeport 

Alternative Energy Technology attracts more and more attention as evidenced by the tremendous 
amount of investment from the federal government, automotive industry, and fuel cell 
/photovoltaic cell manufacturers. To advance the search for solutions to the world’s most 
pressing energy problems and to prepare our future Connecticut workforce for the emerging 
alternative energy technology field, University of Bridgeport (UB) has provided a graduate level 
course, Alternative Energy Technology. This course is related to chemistry, electronics, and 
mechanics and the graduate students are with different engineering background. The challenges 
in the teaching are addressed and the possible solutions are given in this paper. Moreover, the 
teaching experience in this course is helpful for the licensure application for a new M.S. 
program, Sustainable Energy Engineering (SEE) in the school of Engineering at UB. 

Energy Management And Renewable Power Design Projects From A University Power Grid  
By Carl Spezia, Southern Illinois U., Carbondale 

Project-based learning is a recognized method for engaging students. Projects involving 
industrial power systems give students exposure to current methods and practices relevant to 
their future employment. Students benefit from the knowledge and experience of practicing 
engineers. Combining classroom instruction with a capstone design project reinforces key 
principles and gives students a practical application for their knowledge. This paper reports how 
electrical facilities of a university and personnel responsible for its design and maintenance 
became key partners in energy management and renewable power projects for a capstone senior 
design course. This paper documents grid operations, power plant efficiency, and energy cost 
control projects, focusing on a substation design for integrating a wind turbine into the 
university’s grid. The project includes topics in power systems analysis using practical design 
methods. Effective collaboration among university service and academic units can enhance 
students’ learning experiences. 
 
Encouraging Students To Eat French Fries? Lessons Learned From Student Sustainability Projects  
By Sharon deMonsabert , Jeremy Jessup , Lenna Storm, George Mason University 
 
George Mason University (GMU) is one of approximately 500 universities that have endorsed 
the American College and University Presidents' Climate Commitment (ACUPCC) which 
promises to reduce carbon emissions. As a part of this challenge, GMU is undertaking many 
steps to decrease its footprint including the production and use of biodiesel. As a student 
engineering project, biodiesel generation on the Fairfax, VA campus was investigated. Biodiesel 
is an alternative fuel source that has environmental benefits; most notably vegetable-based 
biodiesel reduces unburned hydrocarbons by 67%, carbon monoxide by 48% and particulate 
matter by 47% as compared with petroleum-based diesel. These environmental benefits fueled 
student exploration of the possibility of producing biodiesel from waste cooking oil. The 
process to generate biodiesel results in a fuel price per gallon that is significantly lower than 
conventional diesel in the current market. This per gallon savings contributes to a short capital 
cost payback period for biodiesel installation. Student calculations showed annual savings in 
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the range of $13,000 with an estimated payback of around two months. If the development of 
biodiesel on campus was purely an economic or environmental issue, the decision would be 
simple. Unfortunately, the production and use of biodiesel is accompanied by many obstacles 
that are often overlooked by students. Some of these obstacles are legitimate concerns while 
others represent simple misconceptions. Safety considerations from the handling of hazardous 
materials, Federal and State regulations, outsourcing alternatives for biodiesel processing 
equipment, personnel resource limitations, vehicle maintenance concerns, selecting and locating 
an appropriate facility to house the system, and numerous other concerns were encountered in 
the student project. These topics are often presented in the classroom but not fully appreciated 
by students until they face them as real obstacles to a successful project completion. This paper 
explores the learning opportunities presented by the GMU biodiesel project including an 
improved understanding of adoption barriers of innovative sustainable solutions and the 
difficulties in obtaining reliable engineering data for analysis of new technologies. 
 
Creating A Comprehensive Center For Energy Education  
By Max Rabiee, University of Cincinnati 
 
In the current environment there is an unprecedented priority for educating and training a 
technologically solid workforce with an energy focus. The ongoing discussion on reducing 
dependency on fossil fuels, developing alternative energy sources energy conservation 
initiatives, sustainability and most importantly maintaining a reliable, efficient and 
environmentally sound energy infrastructure underline the imperative nature of this need. 
The College of Applied Science (CAS) at the University of Cincinnati (UC) has maintained a 
focused mission of serving the needs of utility industry and the community at large as needs arise 
for technical education in alternative energy. Within the College of Applied Science today we 
have an Associate Degree program in Electrical Engineering Technology (EET) with option for 
development of power plant operations and maintenance personnel. The College is also investing 
resources in development of additional curriculum and funding for Energy Education by creating 
the Center for Energy Education. 
This paper will briefly describe electrical and mechanical energy related courses taught in 
existing power engineering technology associate degree and existing certificate programs. The 
paper will primarily focus on describing proposed extension of the current associate level 
curriculum into a baccalaureate degree program in Power Systems Engineering Technology 
taught by electrical and mechanical engineering technology departments. Center for Energy 
Education’s scope of work also includes outreach for funding and educating the community in 
the alternative energy field. During the presentation the acting director of the center who is a 
mechanical engineer and one electrical engineering technology professor will explain the reason 
for creating the center. They will also describe the center’s broad interdepartmental coordinating 
tasks for steering the energy education in correct direction to comply with present and future 
energy education requirements. 
 
Introducing High‐Voltage Direct‐Current Transmission Into An Undergraduate Power‐Systems Course  
By Kala Meah , Wayne Blanding, York College of Pennsylvania 
 
High voltage direct current (HVDC) transmission systems have shown steady growth in capacity 
addition for the past three to four decades. More than 100,000 MW of HVDC transmission 
capacity is installed around the globe in more than 100 projects and over 25,000 MW of 
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additional HVDC transmission capacity is under construction. The HVDC system is suitable for 
interconnecting two asynchronous power systems, as well as for undersea and underground 
electric transmission systems. For bulk power transmission over long distances, HVDC systems 
are less expensive and suffer lower losses compared to high voltage alternating current (HVAC) 
transmission systems. Multi-terminal HVDC systems may provide a better alternative for 
underground transmission systems in urban areas and large cities. As a power systems engineer it 
is important to have a basic understanding of HVDC transmission system operation, control 
features, advantages and disadvantages compared to HVAC transmission systems. This paper 
discusses the HVDC transmission system can be introduced into a power systems course. 
Introduction to the HVDC transmission system is designed for the last three class sessions of an 
undergraduate power systems class. By the end of the semester, students have the necessary 
background on power systems to understand the basics of HVDC system operation. 

Class one: 
Ø Introduction to HVDC transmission systems, 
Ø Advantages and disadvantages of HVDC transmission systems, 
Ø Assignment: comparative economic evaluation of the HVDC and HVAC systems. 
Class two: 
Ø Detailed study of a two-terminal HVDC transmission system, 
Ø Control features and modeling with software such as Matlab/Simulink. 
Class Three: 
Ø Simulation study, 
Ø Assignment: simulate a three-terminal HVDC system. 

 
A Solar‐Heated Worm Compost Bin  
By Craig Somerton. Michigan State University 
 
Landfills continue to grow in this county, with 20-25% of the trash coming from food or yard 
waste. For several years, Woodcreek Elementary School has collected their cafeteria food 
waste and used a worm-based compost system to turn the food waste into fertilizer. Due to this 
process, there has been a significant reduction in garbage collection at the school. However, 
during the winter months, the worms become very inactive and composting comes to a halt. In 
partnership with a non-profit community agency that provides energy and environmental 
information and services, a mechanical engineering capstone design team has taken on the 
challenge of designing and implementing a heating system for the worms. In keeping with the 
theme of the worm composting, it was decided that this heating system must utilize renewable 
and sustainable energy sources. This paper will share the design process and the details of the 
final design implementation. The project was unique in that it involved considerable interaction 
among the mechanical engineering students, the staff of the non-profit community agency, and 
the staff and students of Woodcreek Elementary School. The paper will share the lessons 
learned through such interactions and will provide some guidance to engineering educators who 
would like to pursue projects involving a diverse set of constituents. 
 
A Sun‐Tracking Solar‐Power System (2009 Annual Conference & Exposition) 
By Liping Guo , Paul Curtis , Andrew Barendregt , Anthony Surillo 
 
A senior design project is an integral part of the undergraduate engineering technology 
degree program requirements at a four-year engineering technology institution. All 
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students are required to complete a two-semester long (4 credit hours) senior design 
project. Three electrical engineering technology undergraduate students formed a senior 
design project team to design and implement a sun tracking solar power system. A 
majority of solar panels in use today are stationary and therefore do not output the 
maximum amount of power that they can actually produce. This paper describes the 
senior design project that utilizes solar power to its full potential by tracking the sun 
throughout the day. The solar tracker follows the sun from east to west during the day. 
More energy is collected by controlling the solar panel to follow the sun like a sunflower. 
The solar tracking system is a mechatronic system that integrates electrical and 
mechanical systems, and computer hardware and software. The main components in the 
solar tracking system are standard photovoltaic solar panels (PV), a deep cycle 
rechargeable battery, battery charger, stepper motor, signal conditioning circuits and a 
BasicX-24p microcontroller. 
 
An Energy‐Harvesting Curriculum Developed And Offered At The Illinois Institute Of Technology (2009 
Annual Conference & Exposition) 
By Omer Onar , Alireza Khaligh, Illinois Institute of Technology 
 
This paper presents the curriculum development to satisfy the needs in teaching energy 
harvesting and renewable energy systems. In order to restructure the energy industry through 
energy harvesting from renewable sources instead of fossil fuels, energy industry will require 
young and talented minds in very close future. The offered course in the Electrical and Computer 
Engineering Department at the Illinois Institute of Technology (IIT) allows the students not only 
apply their previous knowledge of power electronics, control systems, system analysis, and 
system design to this new field, but also provides them with experience of new methods and 
trends in various scales of energy harvesting applications. Many harvesting techniques such as 
solar, ocean wave‐tide‐thermal, vibration, linear motion, passive and active human power 
generation methods are taught in the class. Their operational principles are addressed. Research, 
simulation, or experiment based projects with emphasis on power electronic interfaces for energy 
harvesting applications are assigned to student groups. Descriptions of course topics and 
interesting concepts are given in details with the provided results from the students projects. 
 
Determining The Greenhouse‐Gas Impact Of University‐Sponsored Air Travel (2009 Annual Conference 
& Exposition) 
By Roger Beardsley , Stephen Morton, Central Washington U. 
 
The American College and University President's Climate Commitment (ACUPCC) has been 
signed by over 600 campus presidents in all 50 states, committing their campuses to move 
toward a climate-neutral footprint. In order to achieve this goal, greenhouse gas (GHG) 
emissions must be monitored to ensure compliance and to verify reductions. While some of the 
GHG data categories may be relatively easy to document, monitoring individual air travel events 
in the required detail is impractical on a campus wide basis. The method described in this paper 
blends published statistical data with available campus information to determine campus GHG 
emissions due to air travel. 
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Curriculum Changes Resulting In A New B.S. In Renewable Energy Engineering (2009 Annual 
Conference & Exposition) 
By Robert Bass , Thomas White, Oregon Institute of Technology 
 
In 2005, the Oregon Institute of Technology (OIT) began offering its new Bachelors of Science 
in Renewable Energy Systems program (BSRES) at its satellite campus in Portland, Oregon. 
The BSRES degree was the first of its kind in North America, and it was created to prepare 
graduates for careers in the various fields associated with renewable energy. These include, but 
are not limited to, energy management, energy auditing, energy systems planning, energy 
economics, energy policy and development, carbon accounting and reduction, and energy-related 
research, as stated in OIT’s 2005-2006 catalogue. 
In 2008, however, the BSRES degree was discontinued and replaced by the Bachelors of Science 
in Renewable Energy Engineering (BSREE). Analysis of the market place and observed growth 
in career options across the renewable energy fields revealed significant opportunities for 
graduates with a solid energy engineering education. This paper discusses these and other 
motivating factors that convinced the Oregon Institute of Technology to change track and begin 
offering the Bachelors of Science in Renewable Energy Engineering, another first-of-its-kind in 
North America. The paper also discusses the program objectives, program outcomes, 
curriculum, and the current enrollment status of the program. 
Anatomy Of A University‐Sponsored Successful Hybrid Solar‐ And Wind‐Based Renewable‐Energy 
Project In Rural Ethiopia (2009 Annual Conference & Exposition) 
By Samuel Lakeou , Ben Latigo, U. District of Columbia 
 
The paper chronicles the process which led to the success of a renewable energy project based on 
a hybrid, solar and wind power system. The project is based in Farsi Senkele, a rural community 
in Ambo, Ethiopia. The initial fact-finding mission conducted by the university, including its 
dealings with local governmental and nongovernmental organizations as well as local 
universities and colleges are highlighted with emphasis on the encountered challenges. Details of 
the proposed technical design of the renewable power source for pumping water from a shallow 
well are presented. The logistical considerations, including the signing of a memorandum of 
understanding (MOU) with a local organization, the acquisition of private funding and material 
support and equipment transportation and other aspects are described. The benefits brought to the 
students who participated in the realization of the project are also emphasized. The project is 
promoted as an ideal model for the prospect of sustained university sponsored projects in 
developing countries. 
 
Connecting Lab Experiments To A Design Project (2009 Annual Conference & Exposition) 
By Craig Somerton , Laura Genik, Michigan State University 
 
A senior level heat transfer laboratory course incorporates a major design and build project 
competition which accounts for about 1/3 of the course. This project addresses the ABET 
Mechanical Engineering Program Criteria that requires graduates to possess the ability to design 
in the thermal engineering area. The remaining 2/3 of the laboratory course consists of standard 
thermal engineering experiments on such topics as thermocouples, convection, and power plants. 
A unique feature of these standard experiments is the way in which they support the design 
project. With the variety of experiments available, the students run demonstration experiments 
that emphasize certain key features of the design project, such as geometry and heat transfer 
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relations. This approach provides the students with a sense of continuity in the course and an 
understanding of problem solving in the experimental realm. This connectivity is further 
enhanced through the incorporation of a team building experiment that is a mini-version of the 
design project, which is conducted during one of the 2-hour lab periods early in the course. 
This paper presents the several different design projects that are used in the course and the 
supporting standard experiments for each of the projects. Resource implications for teaching a 
lab course in such a fashion are discussed. Finally, student feedback to this approach is 
analyzed. 
 
Self‐Sufficient, Energy‐Efficient House Design (2009 Annual Conference & Exposition) 
By Faruk Yildiz , Keith Coogler , Dominick Fazarro, Sam Houston State University 
 
If energy requirements of electronic components and home appliances decline reasonably, then 
ambient energy scavenging and conversion could become a viable source of power for many 
applications. The potential ability to satisfy overall power and energy requirements of an 
application using ambient energy can eliminate some constraints related to conventional power 
sources. Recently, researchers have performed several studies in alternative energy sources that 
could provide high, medium and small amounts of power to electronic devices. These studies 
were focused to investigate and obtain power from different energy sources, such as vibration, 
light, wind, sound, airflow, heat, waste mechanical energy, human power and temperature 
variations. 
The purpose of this research was to study a house of the future intended to be predominately self 
sufficient, energy efficient, and ambient energy powered that would generate enough energy to 
power the house appliances. The self powered and energy efficient house idea was investigated 
to explore ways to convert environmental sustainable energy sources into electrical energy. 
Sources of ambient (environmental) energy were determined prior to design of the house in order 
to construct a house of maximum efficiency from ambient energy sources as a purpose of this 
research. This paper served to explain the first phase of the project which was to identify ambient 
energy sources and group in specific categories. The sources identified and listed in the table was 
supported by the literature review in academia and industry. The research works have been 
conducted so far, support the idea of having specific energy sources to power the house. The 
ambient energy collected from different sources was characterized as high, medium, and low 
power sources. Energy generation from solar, wind, and hydroelectric power sources was 
categorized as high power sources. Energy from pedaled chairs (new design) and tables (new 
design), fitness equipments, collected gray water (from sinks, bath and rain), city water, and 
some furniture was categorized as medium power sources. Power generation from 
opening/closing of doors and cabinet drawers, floor vibrations, clocks, heat differences, etc. was 
categorized as low power sources. All electrical energy collected from aforementioned sources is 
consolidated and retained in storage devices (batteries) using specially designed electrical energy 
harvesting and conversion circuits. 
 
Self‐Powered Wireless‐Camera System Design (2009 Annual Conference & Exposition) 
By Faruk Yildiz, Sam Houston State University 
 
Energy harvesting is described as the conversion of ambient energy into usable electrical energy. 
When compared with energy stored in common storage elements, such as batteries, capacitors 
and the like, the environment represents a relatively infinite source of available energy. 
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Conventional electrochemical batteries power most of the portable and wireless electronic 
devices that are energized with electric power. In the past few years, electrochemical batteries 
and energy storage devices have improved significantly. However, this progress has not been 
able to keep up with the development of microprocessors, memory storage, and sensors of 
electronic applications. Battery weight, lifespan and reliability often limit the abilities and the 
range of such applications of battery powered devices. These conventional devices were 
designed to be powered with batteries as required, but did not allow scavenging of ambient 
energy as a power source. In contrast, development in wireless technology and other electronic 
components are constantly reducing the power and energy needed by many applications. If 
energy requirements of electronic components decline reasonably, then ambient energy 
scavenging and conversion could become a viable source of power for many applications. 
Ambient energy sources can be then considered and used to replace batteries in some electronic 
applications, to minimize product maintenance and operating cost. The potential ability to satisfy 
overall power and energy requirements of an application using ambient energy can eliminate 
some constraints related to conventional power supplies. Also power scavenging may enable 
electronic devices to be completely self-sustained so that battery maintenance can eventually be 
eliminated. Furthermore, ambient energy scavenging could extend the performance and the 
lifetime of the MEMS (Micro electromechanical systems) and portable electronic devices. These 
possibilities show that it is necessary to investigate the effectiveness of ambient energy as a 
source of power. 
This research studied the waste mechanical energy from hydraulic door closers and its 
conversion and storage into electrical energy. The converted and stored energy powers a wireless 
camera to surveillance around the door during the specified time period. Human presence around 
the door (to open/close the door) is required to activate the hydraulic door closer to charge the 
storage device. Based on ambient energy source, electrical energy conversion and storage circuit 
was designed and tested for low power camera system. 
The hydraulic door closer as an ambient energy source and typical camera components were 
investigated according to their power generation and consumption to make analytical 
comparisons. The steps of investigation of hydraulic door closer, door opening/closing phases, 
selection of a viable storage device, and camera integration have been conducted by senior 
electronics major students. Each student spent approximately 8 hours in the Electronics lab at 
Sam Houston State University. Progress meetings were scheduled every Wednesday to discuss 
issues and problems that encountered during research with course instructor. Some of the 
students spent their own money to purchase parts to help the project. The devices in the 
Electronics lab used for this experimental research project. Also, students were provided easy 
access to the lab any time during the day. 
 
Using One‐Dimensional Software Tools In Low‐Power Ambient Energy Harvesting And Generation 
Simulations (2009 Annual Conference & Exposition) 
By Faruk Yildiz, Sam Houston State University 
Ayhan Zora, Deere and Company 
 
One dimensional design, analysis and simulation software tools are used by professionals and 
educators globally, and thus the students are given the chance to familiarize themselves with the 
operation of analysis and simulation software packages. One of the major labor area for 
engineering and technology students is to use one of the simulation software tools for the 
analysis and simulation of engineering systems. Recently the use and development of 
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educational software and simulation tools have been considerably increased for both 
undergraduate and graduate levels. Software tools developers started giving attention to reduce 
amount of expensive commercial testing equipments by software and simulation tools which 
gives the upfront analysis opportunity to industry. Many educational institutions prefer using 
software simulation tools instead of buying expensive test equipments for their laboratories, and 
research facilities. Taking engineering education into account, a demonstration mostly engages 
with process modeling, testing and simulation, imitated data acquisition and process control. For 
the demonstration purposes high level graphical user interface is required for providing efficient 
communications. The virtual applications may enhance both theoretical and hands-on experience 
of engineering technology students by supporting laboratory experiments as well. 
MSC.Easy5 and LMS Imagine.Lab AMESim are some of the well known system modeling, 
analysis and simulation software tools that offer solutions to many problems in mechanical, 
thermal, hydraulics, pneumatics, electrical, control etc. areas. These practical software tools also 
help to improve learning speed and knowledge level of students in many engineering and 
technology subjects. 
It is very helpful to use LMS Imagine. Lab AMESim and MSC.Easy5 one dimensional analytical 
simulation tools to test overall energy harvesting system and its components before 
implementation of the system. This paper presents a number of case studies used in applied class 
projects, laboratory activities, and research works for various levels from B.S. to PhD degree 
programs in electrical and mechanical engineering technology areas. Students have found the 
software tools helpful and user friendly in understanding fundamentals of physical phenomena in 
engineering and technology areas. In the case studies low power ambient energy harvesting 
systems were analyzed and simulated with real specifications of the overall components 
including gear ratios, generator units, electrical circuits, and battery units. The case studies 
include power scavenging from hydraulic door closers and fitness equipments through human 
power and using fiber composite bimorph to capture waste mechanical energy from human body. 
Testing the interoperability of all components by analyzing and simulating them reduced the 
redundancy of the energy harvesting systems after the implementation of the systems. In the 
design of the analytical simulation interfaces, the flexibility of the part modifications made it 
possible to change the parameters of the system for future researches. 
 
 
A Campus‐Wide Course On Microrenewable Energy Systems (2009 Annual Conference & Exposition) 
By Narayanan Komerath, Georgia Institute of Technology 
 
This paper describes the intellectual and pedagogical issues, and results from two teachings of a 
campus-wide course dealing with a highly interdisciplinary topic: the possibility of developing 
renewable power generator devices that are suited to a single family. The course is set at the 
senior elective level in Engineering, but it is open to students at the junior level and above from 
any College on a campus that includes Colleges of Management, Architecture, and Sciences, and 
a unique college that includes Economics, Public Policy, International Affairs, Modern 
Languages and History of Science and Technology 
 
Renewable‐Energy Labs For An Undergraduate Energy‐Systems Course (2009 Annual Conference & 
Exposition) 
By Bret Bosma , Gregory Kallio, California State University, Chico. 
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This paper reports the successful implementation of two renewable energy laboratory 
experiments in an undergraduate Energy Systems course in Mechanical Engineering. One is a 
tracking, photovoltaic (PV) mini-lab that is a stand-alone system mounted on a wheeled cart. The 
cart contains all equipment normally required for a remote residential installation, namely, a 
300W PV module, batteries, inverter, and charge controller. The system is wired with proper 
grounding, disconnects, breakers, and GFI load receptacles. The tracking system is a “tilt and 
roll” type, where the seasonal “tilt” is manually adjusted and the daily “roll” is produced by a 
geared stepper motor controlled by closed-loop LED sensor and indexer. The cart also houses a 
data acquisition panel where solar irradiation, PV voltage, PV current, PV module temperature, 
and ambient temperature are displayed and available for computer data logging. Students log 
data for a one-hour static test and a one-hour tracking test, then reduce the data and compare the 
power output and conversion efficiency for each test. 
The other experiment is a wind energy lab that evaluates the performance of an Air 403 wind 
turbine from Southwest Windpower, Inc. The turbine is mounted on a 20’ high mast located on 
the engineering building roof. The turbine has a rated output of 400W at 28 mph (12.5 m/s) and a 
start-up wind speed of 7 mph (2.7 m/s). The aluminum body houses an accurate heading angle 
sensor (in-house modification) and a generator with charge regulator that produces 12 VDC for 
charging batteries. A cup-type wind anemometer, wind direction vane, and a shielded thermistor 
are also mounted on the mast. Outputs from the DC generator and all sensors are routed to a data 
acquisition panel located in a laboratory classroom. The panel displays DC voltage, DC current, 
wind speed, and temperature with outputs for load connection and analog outputs for computer 
data logging of all sensor outputs. Students record data during a 2-3 day windy period and then 
reduce the data to yield a power curve that is compared with that of the manufacturer. 
Conversion efficiency and yawing error are also computed and analyzed. 
Forty (40) senior Mechanical Engineering students participated in these laboratories during Fall 
2008 as part of a required Energy Systems course. Their perceived learning and satisfaction was 
assessed through a survey instrument. Feedback was overwhelmingly positive and insightful 
recommendations for improvement were obtained. 
 
Educating Engineering Students On Energy Systems Through Investor‐Driven Class Projects (2009 
Annual Conference & Exposition) 
By Paul Weber , Tom Ferguson, University of Minnesota, Duluth 
 
Efficient use of energy resources is becoming increasingly important with respect to minimizing 
climate change, decreasing financial burdens associated with energy use, and enabling national 
goals of energy independence. This can only be achieved, however, if engineers of all disciplines 
have a sound understanding of energy issues as they design their systems. Such facets include 
not only conversion technology, but also resource availability, energy delivery, policy, 
reliability, and short and long-term financial, social, and environmental costs. 
This paper will describe class projects in energy conversion that attempt to raise awareness in 
these areas, and do so with respect to a diverse group of senior and graduate engineering 
students. For the projects, students chose a conversion technology primarily for electric power 
generation, wrote a paper outlining why they supported or opposed its implementation, and then 
presented their research to their peers. Meanwhile, the entire class was split up into groups of 
short and long term investors and given a pool of money to allocate to a variety of technologies 
and sources to create a true energy portfolio. They could then make their investment decisions as 
they listened to each of the presentations. 
The quantifiable results of the course comprise two snapshots of the students’ perceptions. At the 
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beginning of the class, students completed a survey about general energy issues. The students’ 
perceptions were also compiled upon completion of the project through their investment 
decisions and a set of associated questions. The results were analyzed with respect to engineering 
major and also compared to the general population and professionals with a background in 
energy issues from publicly available surveys and/or governmental energy forecasts. In addition 
to these results, this research will illustrate the implementation of such class projects, describe 
common student strengths and weaknesses relative to energy conversion, and explain the 
importance of defining appropriate prerequisites for a diversity of engineering majors. 
 
Applications Of A Real‐Time Digital Simulator In Power‐System Education And Research (2009 Annual 
Conference & Exposition) 
By Noel Schulz , Anurag Srivastava, Mississippi State University 
 
Students often perceive power engineering as an old or established field. This perception lies in 
the inability to show abstract concepts and new control technologies using hardware in the 
classroom or laboratory. New ways to effectively present the novel power system operation and 
control concepts are needed. Real Time Modeling and Simulation (RTMS) can be used as an 
approach for enhancing power engineering education and research. RTMS gives students and 
researchers the opportunity to witness first hand how a moderately large power system behaves 
and can be used to demonstrate modeling, hardware-in-the-loop (HIL) concepts, system 
disturbances of various types, and proper recovery actions, as well as to explain complex power 
system concepts. The Real Time Digital Simulator (RTDS) is an effective tool for modeling and 
simulation of power and control systems. RTDS hardware employs high-speed DSP (digital 
signal processor) chips, operating in parallel, to compute simulation results with simulation step 
sizes as small as two microseconds. This paper discusses projects and activities used in both 
teaching and research activities to provide exposure of the Real Time Digital Simulator (RTDS) 
for power system applications. 
 
An Undergraduate Analysis Of Two Different Photovoltaic Module Types: A Comparison Completed 
For An Industrial Affiliate (2009 Annual Conference & Exposition) 
By Peter Mark Jansson , Ulrich Schwabe , Kevin Bellomo ‐ Whitten , Jonathan Bucca, Rowan University 
 
Rowan University is committed to giving its undergraduate students an early experience in real 
world situations. Through the participation of Industrial affiliates Rowan University is able to get 
their undergraduate students involved in the innovation of cutting edge renewable energy 
research. During the 2007-2008 academic year Kaneka Corporation of Osaka Japan, sponsored 
the installation of a Photovoltaic (PV) system located at the newly created South Jersey 
Technical Park. This 1kW system utilizes Kaneka’s new amorphous-silicon photovoltaic 
modules, which are purported to being more efficient in higher temperatures. A comparison of 
these amorphous modules and an existing system of differing module types has been completed. 
This reference system being a 13.3kW array of single-crystalline modules located on the same 
roof, tilted at a comparable angle. Working in an engineering clinic environment modeled on the 
medical school model, students were to determine (if existent) the efficiency gains of the new 
amorphous type modules in contrast to the mono-crystalline modules on the same roof. 
 
 
APPROPRIATE AND SUSTAINABLE ENGINEERING (ASE) CONCENTRATION (2009 Annual Conference & 
Exposition) 
By John Lindberg , Elaine Scott, Seattle Pacific University 
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As part of a new General Engineering (GE) program beginning Fall 2009, the Appropriate and 
Sustainable Engineering (ASE) Concentration is focused on engineering at the crossroads between 
stewardship to our planet and service to the poor as shown in Figure 1. We seek to address our 
environmental footprint in the developed world though sustainable 
engineering solutions while addressing the needs of the world’s poor through development of 
appropriate technology. Sustainable design can be characterized as maintaining or improving 
material and social conditions for human health and the environment over time without exceeding the 
ecological capabilities that support them. Appropriate technology can be characterized as being small 
scale, energy efficient, environmentally sound, socially acceptable, and technologically appropriate to be 
built and maintained by the local community1. In the development of this program, we believe that it is 
critical to seek engineering solutions that lie in the crossroads of these two approaches. As a result, this 
program will serve multiple purposes. First, the program will prepare students interested in work in the 
developing world with a solid and relevant engineering background, along with courses to prepare them 
to engage positively in other cultures. This could include an international engineering internship in the 
developing world. Second, we aim to recruit students from developing countries to participate in this 
program to bring critical skills back to their native countries. Finally, as our own resources become 
limited in this country, the need for engineers to address issues related to sustainability will grow, and 
students from this program will be well equipped to address this challenge here in the U.S. This program 
joins a growing number of program addressing sustainability and appropriate technology issues (e.g., the 
Engineering for Developing Communities program at Univ. of Colorado, Boulder.2) This paper is 
focused on development of the program’s learning outcomes, the resulting curriculum development, the 
use of project-based courses, and program assessment. 
 
Mseti‐Area: Math‐Science‐Engineering Technology In Iowa On Applied Renewable Energy Areas (2009 
Annual Conference & Exposition) 
By Recayi "Reg" Pecen , Jill Humston, University of Northern Iowa 
 
The Math-Science-Engineering Technology in Iowa on Applied Renewable Energy Areas 
(MSETI - AREA) project aimed to provide area middle school teachers with an applied 
mathematics and science curriculum package based on Photo-Voltaic (PV), wind power, and 
hydrogen fuel-cell fundamentals. The MSETI –AREA project has established a partnership 
between the university and selected area middle schools for the improvement of students’ 
mathematical and scientific skill sets, improve their technological literacy by creating an 
environment where they must understand and figure out relationships among basic mathematics, 
science and engineering technology applied to renewable energy fields in order to mentor and 
manage effectively, and to give them a professional skill-set for successfully applying 
mathematics and science to technical projects with diverse teams throughout their careers. The 
use of a number of renewable energy and energy efficiency based hands-on projects will also 
promote mathematics and science for middle school teachers and students. 
 
 
A Student Research Project: Myth And Facts On Inrush Power Consumption And Mercury Content Of 
Incandescent Versus Compact Fluorescent Lights (2009 Annual Conference & Exposition) 
By Recayi "Reg" Pecen , Mike Hay, , University of Northern Iowa 
 
Green is now a new buzz word for many industries as well as on university campuses. The right 
amount and quality of light needed for the application is the first consideration in any lighting 
project. For over thirty years that authors know of, there have been stories - possibly "urban 
legends" - that someone has calculated that fluorescent lights consume more power in start-up 
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than it takes to run them for up to an hour. For one able to understand the implications of these 
statements, they are absurd. However the stories and myths have circulated for many years. One 
way to combat these stories is to conduct a well-constructed experimental study to measure and 
compare the actual power consumed during the starting phase of these devices compared to 
steady state operation after the inrush has occurred, then publish the results appropriately. 
The power consumed should be compared for incandescent bulbs, compact fluorescent bulbs, T8 
fluorescent tubes and possibly comparable (Light Emitting Diode) LED devices. Voltage and 
current, and thus power, would be measured during starting and running phases for each type of 
device. From that data, the time that it is more economical to leave the lights on or turn them off 
can be calculated to a fraction of a second for each type of device. A research team consisting of 
graduate and undergraduate students has investigated power consumption amount for 
incandescent and compact fluorescent bulbs during the inrush operation. 
This paper reports a number of case studies on inrush power consumption of incandescent and 
compact fluorescent bulbs. It also includes a brief study of another misconception – mercury 
content and environmental impacts. The United States Environmental Protection Agency (EPA) 
concludes that a typical compact fluorescent light (CFL) over the course of its life will put less 
mercury in to the environment than using incandescent light to produce equivalent lighting. 
Since coal is currently a major source of energy and a byproduct of its burning is mercury, 
therefore by requiring more energy to operate use of incandescent bulbs, is actually responsible 
for releasing more mercury into the environment than using CFL bulbs. It is expected that this 
student project results may help to clear the misconceptions about using more CFLs in our daily 
lives of residential and commercial lighting needs. This specific student project is adopted as a 
laboratory activity for 330:166g Advanced Electrical Power Systems class in the EET program. 
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