




5353 PAGE 53

Project Sponsor
Cummins & Barnard Inc.
Ann Arbor, MI

Professional Advisor
Mr. Steve Herrygers

Faculty Advisor
Prof. Farhad Jaberi

Team Members  
and Home Towns
Evan DeTone
Oakland Township,  
Michigan

Ben Dreher 
Niles, Michigan

Jordan Hauser
Antioch, Illinois

Scott Stieber
Grosse Pointe,  
Michigan

Alcoa is the world's leading producer and manager 
of primary aluminum, fabricated aluminum and 
alumina facilities, and is active in all major aspects of 
the industry.  Cummins & Barnard is an engineering 
consulting firm located in Ann Arbor, Michigan who 
supports Alcoa with a variety of strategic consulting 
activities.  MSU students
will assist C&B in an  actual environmental betterment 
assessment to identify, evaluate, and recommend 
a mercury removal technology which Alcoa could 
implement to achieve its environmental objectives.

Steve Herrygers
Mechanical Engineer
Cummins & Barnard Inc.

ME481 FOURTH FLOOR  |  TOWER ROOM  11:40 a.m. 

Cummins & Barnard Inc. is a full-service engineering 
consulting firm headquartered in Ann Arbor, Michigan. 
Cummins & Barnard was founded in 1932 with a focus 

on providing consulting as well as design services for thermal 
and electric generation and distribution to utility, institutional, 
industrial, and commercial clients. Cummins & Barnard 
presently maintains a strong focus on the power industry and 
continues to develop strong client engagements. Michigan 
State University has teamed up with Cummins & Barnard to 
support the analysis of mercury reduction solutions for the 
Alcoa Warrick Power Plant. 

Alcoa is the world’s leading producer and manager 
of primary aluminum, fabricated aluminum and alumina 
facilities, and is active in all aspects of the industry. Alcoa 
serves the aerospace, automotive, packaging, building and 
construction, commercial transportation, and industrial 
markets. This specific project is focused on the coal-fired 
power plant in Warrick, Indiana. This facility is one of the 
largest aluminum smelting and fabricating facilities in the 
world. Alcoa’s Primary Metals and Rigid Packaging divisions 
are located at this facility, where aluminum sheet for beverage 
and food can ends and tabs are made along with other flat-
rolled aluminum products.

The goal of this project was to develop a thorough 
technical analysis of the various mercury reduction 
technologies as they apply to the Alcoa Warrick plant 
configuration. This analysis is being done to propose the 

optimal mercury reduction operations for the coal-fired Alcoa 
Warrick Power Plant. The Environmental Protection Agency 
(EPA) is in the process of passing stringent legislation which 
will mandate the amount of plant mercury emissions per year. 
The basis of this study will target the mercury content of the 
various coal types being burned, unit performance, economic 
assumptions, plant arrangements (i.e. component interface, 
spatial constraints, etc…), and waste utilization issues as 
they impact the installation and effectiveness of the available 
mercury reduction technologies. 

The scope of this detailed study is focused on optimal 
mercury reduction and environmental enhancements, and is 
a confident solution proposed by the Cummins & Barnard 
Student Design Team.

…The Cummins & Barnard Student Design Team

CUMMINS & BARNARD: MERCURY REDUCTION ALTERNATIVES 
FOR THE ALCOA WARRICK POWER PLANT

Mr. Herrygers

Prof. Jaberi
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Computer Science and Engineering Awards

Chrysler Praxis Award
One of the hallmarks of CSE 498 capstone 
projects is that of praxis, the process of 
putting theoretical knowledge into practice.  
Teams apply a wide variety of information 
technologies to produce solutions to 
complex problems in areas such as business, 
engineering, computing, and science.

The CSE capstone team who engineers the 
most technically challenging software system 
will be recognized with the Chrysler Praxis 
Award, which is sponsored by Chrysler LLC 
of Auburn Hills, Michigan. 

TechSmith Screencast Award
Each CSE 498 capstone team produces a 
video that describes and demonstrates their 
software product.  Starting with a storyboard 
and a script, teams use Camtasia Studio 5 to 
synthesize screen recordings, video, audio and 
other multimedia to produce their project 
videos.

And the TechSmith Screencast Award goes 
to…the CSE capstone team with the best 
project video.  The award is sponsored by the 
creators of Camtasia Studio, TechSmith of 
Okemos, Michigan.

Auto-Owners Exposition Award
CS 498 capstone teams present their projects 
on Design Day in a variety of ways.  Teams 
create and set up an exhibit where they 
demonstrate their software systems and 
answer questions from Design Day attendees.  
Each team will play their project videos and 
answer questions for a panel of judges.
The CSE capstone team with the best 
overall Design Day performance will be 
honored with the Auto-Owners Exposition 
Award, which is sponsored by Auto-Owners 
Insurance Company of Lansing, Michigan.

Crowe Sigma Award
The CSE 498 experience represents the 
capstone of the educational career of each 
computer science major.  An intense semester 
of teamwork produces impressive deliverables 
that include a formal technical specification, 
software, documentation, user manuals, 
a video, a team web site, and Design Day 
participation.  The resulting sum—the 
capstone experience—is much greater than 
the parts.

The capstone team that delivers the best 
overall capstone experience will be recognized 
with the Crowe Sigma Award, which is 
sponsored by Crowe Chizek and Company 
LLC, one of the nation's largest public 
accounting and consulting firms with  
twenty-two offices in nine states.

CSE 498, Collaborative Design, is the senior capstone course for students majoring in computer 
science.  Teams of students design, develop, and deliver a significant software system for corporate 
clients. The CSE capstone teams compete for four prestigious awards. On Design Day, the winners 
are selected by a panel of judges including CSE corporate partners and the department chairperson.



5656

Design Day Awards:
M I C H I G A N  S T A T E  C O L L E G E  O F  E N G I N E E R I N G

Second Place
Shell Oil Children's 
Humanitarian
Project: Adaptive 
Shower Chair
Cipto Joegiono
Jennifer Langridge 
Jill Randall 
Nancy Sidrak

First Place
Shell Oil Children's 
Humanitarian
Project: Desk Chair 
to Accommodate
Special Needs 
Children
Ratikant Behera 
Shantanu Joshi 
Basak Oguz 
Sandip Suvedi 

Third Place
Stryker Corporation 
Braking System for a 
Hospial Bed
Nicholas Beechnau 
Aaron Cole
Matthew Hays
Nicholas Nwabueze 
Nancy Sidrak

SPRING 2007 ME 481 EDISON UNDERGRADUATE DESIGN AWARD

l-r: Ratikant Behera, Sandip Suvedi, Shantanu Joshi, Basak 
Oguz

Mechanical Engineering: Thomas Alva Edison Undergraduate Design Award

The Edison Scholars are recognized as the ME 481 Design Team that has produced the most 
outstanding project.  A jury of experts from industry and academia evaluate the final reports, the 
posters, and the final oral presentations in determining the award winners.  Teams operating under ME 
481 that include members from other departments and colleges are also eligible for this award.  The 
funding for this award is provided by the Shell Oil Company.

SPRING 2007 ME 481 ORAL PRESENTATIONS

ME 481 Oral  Presentation Award

The best ME 481 oral presentation as 
determined by the ME 481 students is 
recognized with this award.

SPRING 2007 ME 481 LEONARDO DAVINCI SCHOLARS

ME 481 Leonardo DaVinci Scholars
The student team members winning 
the ME 471 competition at Design 
Day are recognized as Leonardo 
DaVinci Scholars. The award 
winners are determined by the course 
instructors based on team scoring in the 
competition. The funding for this award 
is provided by the Shell Oil Company.

Second Place
Airmaster Fan Whole 
House Fan with Latent 
Heat Recovery 
Andrew Gillett 
Chad Kleinow 
Chrystal Kozsey 
Andrew Kruk 
Kevin McKay 
Melissa Poirier 
Alyse Solomon 

First Place
Dow Chemical 
Hermetic Seal Model 
Seth Grua 
Megan Lawrence 
Dana LeMire 
Matt Rokosz 
Katie Slovan 
Anita Solitro 
Stephanie Wong

Third Place
Behr America HVAC 
Noise Reduction 
Bethany Danielski 
Andrew Siefert 
Matt Warner

l-r: Megan Lawrence, 
Matt Rokosz,  
Dana LeMir,  
Stephanie Wong, 
Anita Solitro, 
Seth Grua (not  
pictured  
Katie Slovan)

Second Place
Michael Fong 
Ryan Wahula 
Taylor Young

First Place
Patrick Grondin 
Jillian Joliat 
Matthew 
Langenderfer 

Third Place
Evan Marks
Eliott Radcliffe 
Daniel Raphael 
Elliot Tippmann

l-r: Jillian Joliat, Patrick Grondin, Matthew Langenderfer
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Second Place
Chris Cafee 
Michael Cooper 
Brad Rutledge
Scott Slingerland

First Place
Michael Booth 
Kyle Koepf 
Hani Kobty
John Woodruff

Third Place
Brandon Bouchard 
Justin Bradford 
Zachary Steffes
Ryan Stull

l-r: Michael Booth, John Woodruff, Kyle Koepf, Hani Kobty

Second Place
Alexis Bauer 
Andrew Gillett 
Kacy King 
Sean Steffer

First Place
Mark Ehrenberger
Seunghee Han 
Matt Ryerkerk 
Wayne Steward

Third Place
Scott Dosson 
Jason Flanigan 
Jacob Schulz 
Chi-Hong Yung 

l-r: Wayne Steward, Seunghee Ha, Matt Ryerkerk, Mark Ehrenberger

Spring 2007 ME 412: Heat Transfer Design Award

Mechanical Engineering: Spring 2007 ME 371 Kids’ Choice Award

The student team members winning 
the ME 412 competition at Design 
Day are recognized by the Heat 
Transfer Design Award.  The award 
winners are determined by the course 
instructor based on team scoring in the 
competition.

The pre-college students participating 
in Design Day vote for the most 
outstanding ME 371 project. The 
winning team is designated as the 
Kid’s Choice Award.  This team is 
recognized with a plaque designed and 
manufactured by Mr. Jon Thon’s 7th 
grade technology class at Holt Junior 
High School.

Second Place
Brandon Bouchard 
Justin Bradford 
Zachary Steffes 
Ryan Stull

First Place
Cody Priess	
Ryan Rieck 
Lauren Sharp 
Shaheen Shidfar 
Richard Wahl

Third Place
Brian Smith 
Adam Sneller 
Boon Yong

l-r:  Lauren Sharp, Richard Wahl,  
Shaheen Shidfar, Cody Priess, Ryan Rieck

Spring 2007 ME 371 Mechanical Contraption Award 

The best ME 371 project as deter-
mined by the faculty and students 
of the course receive the Mechani-
cal Contraption Award. 

Second Place
Assistive Actuation 
of Brass Instrument 
Valves 
Raymond Gallagher 
Daniel Isaac 
Zachary Kaltz 
Matthew Ryerkerk

First Place
Behr America HVAC 
Noise Reduction 
Bethany Danielski 
Andrew Siefert 
Matt Warner

Third Place
MSU Intercollegiate 
Athletics M1A3 
Sparty Tank 
Mark Ehrenberger 
Justin Ketterer 
Nandan Patel 
Stephen Patrick 
Matt Raetz 
Andrew Schafer 
Wayne Steward 
Matt Warpinski

 

SPRING 2007 CAPSTONE DESIGN DAY  
POSTER AWARD WINNERS

 l-r: Andrew Siefert, Bethany Danielski, Matt Warner

Outstanding Poster Award: All Departments
The Outstanding Poster Award recognizes the best poster presented by any capstone design project 
team as judged by a team of individuals from industry and academia. Judging is based on both 
technical content and aesthetic layout.
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Electrical and Computer Engineering  Prism VentureWorks Prize

SPRING 2007: First place: Team #15 – Active  
EMI Filter Design – Robert Bosch Corporation

RIGHT TO LEFT: 
Dylan Asher Constan-Wahl,  
Ke (Coco) Zhang-Miske,  
Justin S. Weinberg, Byung-mo Kang, 
Muhammad Junaid Zaheer
	

SPRING 2007: Second Place: Team #4   
Mondialogo Contest Remote Diagnosis System – 
Chrysler Corporation

RIGHT TO LEFT:  
Kevin Scheel 
Thomas Wa-jiw Casey
Kurtis David Hessler
Joseph P. Hines
Janelle Shane

Team #1 & 2, “NASA  
Robotic Arm” sponsored 
by NASA – Goddard SFC.  

RIGHT TO LEFT 
Nicholas P. Tokarz, Truc Thanh 
Nguyen, James D. Marus, Joseph 
Baumgardner. Not shown in photo: 
Keith Ortman or Kacy King 

SPRING 2007: Third Place: Team #14, “Improved 
Beep Baseball” sponsored by DaimlerChrysler and 
the MSU Artificial Language Laboratory.

RIGHT TO LEFT:
Andrew Schafer  
Matthew Raetz 
Wayne Steward 
Justin Marcus Ketterer
Mark Mathias Ehrenberger	  
Matthew Warpinski

The Prism VentureWorks Prizes ($1,500, $1,000, and $500, respectively) are awarded each semester to 
the most outstanding teams in the Electrical and Computer Engineering Senior Capstone Design Course, 
as judged by a panel of engineers from industry. A team with members from both ECE and another 
engineering major (mechanical engineering, computer science) is also eligible, if the team’s project is 
administered through ECE 480. The prizes are sponsored by Prism VentureWorks, a Boston-based venture 
capital firm, and Mr. William Seifert, an ECE alumnus who is a partner in that firm. The faculty and 
students of Electrical and Computer Engineering are very grateful for this generous support.

The Professor’s Choice Award ($1,500 and 
a certificate) is given each semester by the 
faculty member teaching ECE 480, Senior 
Capstone Design, to the team judged to 
have done the most to achieve the objec-
tives of the course and sponsor, particularly 
taking into account the varying levels of 
challenge of the projects assigned.  Judg-
ing is based on reading of the teams’ final 
reports, examination of their posters/
prototypes, and communication with their 
faculty facilitators.  

Teams #1 & 2, “Autonomous 
Terrain Mapping” sponsored 
by NASA–Goddard SFC.  

RIGHT TO LEFT  
Timothy Wall, Daniel T. Merritt,  
Renaldo F. Ferguson, James Adam Pita 
Renaldo F. Ferguson (3-glasses)  
Nathan Furtwangler back, no glasses)

EGR 291 Robot Competition Award
The student team whose robot performed best in the  
semester’s EGR 291 competition at Design Day receives this 
award, recognized by a plaque displayed in the  
Engineering Building.

Prize Winners,  
Spring 2007: 
Freshmen/Sophomore Design  
Winners “Team #03” –  
Corey Kenuyl (3rd r-to-l)  
and Christina Gillman (middle) and instructor Pete Semig.

Professor’s Choice Award: Spring 2007 Winners:
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MEMBERS OF THE ORGANIZING 
COMMITTEE FOR THE 7th – 12th  
GRADE CONFERENCE

John Thon  
Holt Junior High 
School

KEY:     	              	 All Participants	  	     
		
		   Middle School Event                    

		

The Dart Foundation Day of Innovation  
& Creativity for 7th-12th Grade Students

DECEMBER 2007 PROGRAM

Education would be so much 
more effective if its purpose 
were to ensure that by the 
time they leave school every 
boy and girl should know how 
much they don’t know, and be 
imbued with a lifelong desire 
to know it.

Sir William Haley 
(1901– 1987)

Drew Kim 
Michigan State 
University

Russ Pline 
Okemos High 
School
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Middle School Events Schedule 
Thursday, December 6, 2007
EVENTS 8 a.m. 9  a.m. 10 a.m. 11 a.m. Noon

FIRST Robotic 
Team

Parlor A 
9 a.m. - noon

Middle School 
Wireless  
Thermometer 
Build Project

Parlor B 
9 a.m. - noon

MSU Student 
Panel for  
Middle  
Schoolers

Parlor C 
9 a.m. - noon

Middle  
School Civil  
Engineering 
Build Project

Ballroom (Back)
9 a.m. - noon

Middle School 
NXT Mindstorm

Green Room 
9 a.m. - noon

Lunch for all 
participants

Awards 
Ceremony

KEY:     	              	 High School Event                    

2nd Floor Concourse 
Noon - 12:30 p.m.
Ballroom
12:30 p.m.–1:00 p.m.

High School Events Schedule 
Friday, December 7, 2007
EVENTS 8 a.m. 9  a.m. 10 a.m. 11 a.m. Noon

FIRST Robotic 
Team

Parlor A 
9 a.m. - noon

High School 
Wireless  
Thermometer 
Build Project

Parlor B 
9 a.m. - noon

MSU Student 
Panel for  
High  
Schoolers

Parlor C 
9 a.m. - noon

High  
School Civil  
Engineering 
Build Project

Ballroom (Back)
9 a.m. - noon

High School 
NXT Mindstorm

Green Room 
9 a.m. - noon

Lunch for all 
participants

Awards 
Ceremony

Lake Erie Room 
Noon - 12:30 p.m.
Ballroom
12:30 p.m.–1:00 p.m.

Jamie Ramos 
Michigan State 
University
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"Our future lies in some 
very precious hands..."

 The Dart Foundation Day of  Innovation & Creativity for 7th-12th Grade Students

Our children are our future. Without the next 

generation of engineers, scientists and other 

professionals, the advances we enjoy today  

would quickly grind to a halt.

At the Dart Foundation, we are committed to 

developing scientifically literate students in 

Michigan. Therefore we are delighted to help fund  

the MSU Department of Mechanical Engineering’s 

Design Day for pre-collegiate students.

An investment in our children’s future will pay big 

dividends for this generation, and also generations 

yet unborn, in Michigan, America and ultimately  

the world.
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9:00–12:00 Second Floor, Green Room

9:00–12:00 Second Floor, Parlor B
WIMS DIGITAL THERMOMETER BUILD

NEMO – NAVIGATING EAP-CONTROLLED MODULE  
WITH ONBOARD RESOURCES

HONOR SOCIETY STUDENTS TALK INFORMALLY ABOUT THE ENGINEERING  
PROFESSION AND LIFE ON CAMPUS 

9:00–12:00 Second Floor, Parlor C

Pi Tau Sigma participants

Students from the Mechanical Engineering Honor Society Pi Tau Sigma and the 
ECE Honor Society Eta Kappa Nu will deliver informal question-and-answer 
presentations on the engineering profession and campus life. These presentations will 
provide the basis for seventh through twelfth grade students to ask questions and 
learn firsthand from the experts!  A newly created engineering 9 minute-DVD will 
complement Honor Society student panel discussion.  So come with your questions 
about the impact of engineering on society: the role of science, mathematics, and 
communication skills in shaping your future; how to develop good study skills; and 
how to get good tickets to watch the Spartans!

Welcome to the WIMS Modules! These 
modules are specifically designed to integrate 
engineering concepts into existing science and 
math curricula with the goal of helping pre-
college students become aware of the exciting 
field of engineering. Thermometers provide 
information about the temperature of an 
object. Temperature is a measure of the average 
kinetic energy of the individual particles in an 
object. Kinetic energy is the energy of motion 
and all particles are in motion even if the object 

is not moving. When an object is heated the 
particles move faster. They have more kinetic 
energy and the temperature will be higher 
as a result. In a bulb thermometer, as the 
liquid is heated, its particles move faster and 
therefore, the volume of the liquid increases. 
This increase is normally not noticeable but in a 
thermometer, the tube in which the liquid rises 
is very narrow so that the change in the volume 
is obvious. 

Wireless Integrated Microsystems is a very 
important area of electronics. Using WIMS 
technology, engineers are able to build tiny 
devices that can do extraordinary things.   
WIMS technology will soon provide button-
sized information-gathering nodes for 
applications ranging from environmental 
monitoring to healthcare. Most electronics now 
include some of the components of WIMS 
devices, even though they are not true WIMS 
devices. They could be fully integrated, wireless, 
but not built on the micrometer scale. They 

could also have electromechanical parts on 
board, with truly being on the micrometer scale. 
       Currently, the Robotic Fish is capable  
of sensing the distance between itself and 
other fish, collecting the temperature of its 
environment and communicate wirelessly with 
a Base Station and other fish. Although the 
robotic fish is not truly a microsystem (as it is 
not built on the micrometer scale), it is highly 
integrated, wireless, and contains sensors capable 
of measuring and controlling the movement  
of the fish.   

Eta Kappa Nu participants

61

Session Times
9:00–9:40
9:45–10:25
10:30–11:10
11:15–12:00
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DESIGN DAY NOTES



Parking is available in lots and ramps north of Grand River Avenue in 
the downtown area of East Lansing and on campus in lots with parking 
attendants. Limited parking for visitors is available in metered areas 
on campus streets and at the new MSU Grand River Avenue Parking 
Structure. Buses can park in the large lot south of the football stadium.

Finding your 
way to the Union 
BuildinG. . .

Grand River Avenue

Union Building
Abbot Entrance

Michigan Avenue
New MSU Grand River
       Parking Structure



®




