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For additional information or future 
participation contact:

Mechanical Engineering 
Senior Design Presentation Day 2007-2008

Professor Thomas Barber
Dept. of Mechanical Engineering
University of Connecticut
191 Auditorium Road, Unit 3139
Storrs, Connecticut 06269-3139
Tel: (860) 486-5342      
Fax: (860) 486-5088
E-mail: barbertj@engr.uconn.edu

Friday May 2, 2008
1:00 - 4:00 PM
Student Union Ballroom
University of Connecticut
Storrs, CT 06269

Parking is available in the South Parking 
Garage on Stadium Road (behind the UConn 
Coop building).

South Parking Garage 

 Student Union 

HILLSIDE ROAD

STUDENT UNION
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Th e UConn Senior Design Project Program (Senior Design Project Course 
I and II) is a hallmark of success for the Department of Mechanical En-
gineering. In this two-semester course, senior students are mentored by 
department faculty and industry engineers as they work to solve real-life 
engineering problems for company sponsors. Students learn about the 
principles of design, how ethics aff ect engineering decisions, how profes-
sionals communicate ideas and the day-to-day implications of intellec-
tual property. In the course of a year the student teams synthesize design 
know-how, judgment, technical skills, analysis, creativity and innovation 
to design, optimize and manufacture a prototype model, or to perform 
product simulations.

Each Senior Design Program project meets the design criteria established 
by ABET, an engineering accreditation board, as a necessary component 
in a successful undergraduate engineering education. A mechanical engi-
neering program must demonstrate that graduates have the ability to work 
professionally in both thermal and mechanical systems and complete the 
design and the realization of such systems. 

Students begin by researching the problem, brainstorming a range of solu-
tions, and travelling to the sponsor company site to learn more about how 
the company works and how the project fi ts in. Th ey hold meetings, com-
municate regularly with their industrial and faculty mentors, and make 
presentations on their work. Th ey conduct peer design reviews, submit 
formal written reports and demonstrate their fi nal solution at Senior De-
sign Demonstration Day. 

Senior Design Demonstration Day gives parents, friends and sponsors the 
chance to see projects at work, ask questions of students, and learn more 
about mechanical engineering at the University of Connecticut. Th is year, 
Senior Design Demonstration Day will be held at the Univeristy of Con-
necticut Student Union Building. 

Students, dressed to impress, will explain their projects to a diverse group 
of people, including a team of judges chosen from local engineering in-
dustries. Th e judges review the projects and award fi rst to third place cash 
prizes for excellence. A faculty prize is also given to a team chosen by 
faculty voters. 

Design Demonstration Day clearly demonstrates that UConn ME engi-
neers are educated to lead, create and innovate. Many seniors have been 
off ered jobs from their company sponsor before graduation, and four pat-
ents are pending from Senior Design projects completed in the last four 
years. 

Thank you to 
our sponsors
Our project sponsors not only 
provide funding, but more 
importantly, professional in-
teraction as the “customers” 
of our design teams. 

We thank these sponsors and 
donors for their support: 

ASML 
Capewell 
Dennis Flanagan DDS 
Electric Boat 
Gerber Technology
Gerber Technology-Coburn 
Gentex Optics / Essilor
GKN Structures 
Habco Inc.
Hamilton Sundstrand
Henkel Loctite 
Jacobs Vehicle Systems 
National Science Foundation
OSIM 
Otis Elevator
Pharmacy Department 
Pfi zer
Pitney Bowes 
Pratt&Whitney 
Siemon
Sikorsky 
Technology Mgmt Resources LLC 
Trumpf 
Unilever 
UTCPower
Westinghouse Electric 
Wiremold Legrand

The Senior Design Project Program
A Note from Professor Tom Barber, Coordinator
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April 2008 
 
 
 
 
 
 
 
 

Dear Students, Guests, Faculty and Staff, 
 
I am delighted to welcome you to the annual Mechanical Engineering Senior Design Day. 
This year’s event marks the 10th anniversary of our comprehensive senior design 
demonstration day, and the first time Demonstration Day is held at the new venue of the 
Student Union. We are extremely proud of our students’ achievements and grateful for the 
support and engagement of many industries in Connecticut and across the nation. We 
strongly believe the experience gained by our students in pursuit of their senior design 
projects enriches their educational experience at UConn and will benefit them throughout 
their careers. We invite you to explore and inquire about the projects our students will be 
presenting, and welcome your suggestions and feedback. 
 
Enjoy your time and thank you for your support. 
 
With my best wishes, 
 

 
Baki M. Cetegen 
Professor and Department Head 
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Team 1: Helicopter Mainte-
nance Crane - Mobile Base 
Design & Analysis
Sponsored by HABCO Inc.
Sponsor Advisors: David Plis, Vinnie Sanchez, 
Vinay Patel, Bruce Prokesh

Project: HABCO Inc., located in Glastonbury CT, designs and manufactures ground support and testing 
equipment for the aviation, automotive, power generation, industrial HVAC and medical industries. Subse-
quent to a design by Sikorsky, HABCO Inc. designed and produced the SKMC1050 Maintenance Crane.  

Th is maintenance crane is used by the United States Army to perform neces-
sary maintenance on diff erent components of their Black Hawk helicopter 
while in the fi eld.  After distributing approximately 100 of these to the Unit-
ed States Army, the need for a mobile base for the crane was recognized at the 
request of a customer.  A base was quickly designed to meet the customer’s 
needs.  Since then the need for a mobile base has expanded and the decision 
to redesign the base to improve the size and mobility was made.  Th e base 
system is capable of supporting 1300 lbs, is easily moved by one person, and 

does not require any changes to the existing crane system.  A 
counterweight design concept was determined to be the most 
eff ective way to replace the current base.  Th e design eff ectively 
reduces the size and a handle/wheel system with power-start 
technology maximizes the maneuverability.  Assembly is made 
easier by a winch system previously used in the current base.  
FEA and hand analyses were performed on the crane/base sys-

tem to prove the safety and 
functionality of the design.  
In addition, a SolidWorks an-
imation was created to simu-
late the use of the crane/base 
system in a hangar setting for 
the purpose of demonstrating 
its use to potential custom-
ers.

Team 1: Kenneth Johnson, Andrew Johnston, Kirk 
Scheel with Faculty Advisor Prof. Eric Jordan
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Team 2: Impact of a Power 
Uprate on Advanced Passive 
Pressurized Reactor 
Containment Design
Sponsored by Westinghouse Electric Co.
Sponsor Advisor: Charles Kling

Project:  Westinghouse Electric Co., based locally in Windsor Locks, is a leading innovator in nuclear power 
plant technology.  A new type of containment design has been developed by Westinghouse, which utilizes pas-
sive safety systems that provide considerable benefi ts in total reliability, safety, cost, and simplifi cation.  Th is new 

plant is known as the 1000 megawatt Advanced Passive Pressurized Water 
Reactor, or AP1000.  Th e AP1000 containment is composed of four main 
components: a steel pressure vessel that passively removes decay heat during 
design basis events such as a steam line break or loss of coolant accident, an 
air fl ow annulus that provides natural convection at all times, a large water 
tank to aid in cooling during a design basis event, and a concrete shield 
building.  To receive design certifi cation and approval for the AP1000 from 
the Nuclear Regulatory Commission, containment design basis accident 
analyses were completed using a modifi ed version of the Numerical Ap-
plications Incorporated (NAI) GOTHIC code.  Since that time, NAI has 
released newer versions of GOTHIC which include improved capabilities 
for modeling the AP1000.  

For this project, Westinghouse required a simplifi ed AP1000 containment 
model to be built using the latest version of GOTHIC. Th is model was then 
used in a parametric study of containment cooling for an uprated power 
plant.  Simplifi cations included a single node containment volume, lumped 
thermal conductors, and an improved annulus structure. Th is model will 
allow quick and accurate results when scaling the plant parameters in fu-
ture tests.  Once the simplifi ed AP1000 containment model was validated, 
input parameters such as free volume and surface area were modifi ed to cre-
ate a model for an uprated AP plant design. Th e uprated containment de-
sign must suffi  ciently limit blowdown pressure and actively remove decay 
heat over a long transient time. A study was also completed to explore the 
eff ectiveness and feasibility of fi ns placed on the steel containment vessel’s 
outer wall.  Qualitative analysis was also completed in regards to the revised 
height to diameter ratio in relation to seismic and buckling analysis of the 
containment structure.

Team 2: Faculty Advisor Prof. Wilson Chiu with 
Adam Mcguire, Milan Lucic, Michael Cavicchi
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Team 3: Modeling of Oil 
Flow in Reactor Coolant Pump 
Thrust Bearing Assembly
Sponsored by Westinghouse Electric Co.
Sponsor Advisor: Weston Boyd

Project: Th e Westinghouse Electric Company is a leader in 
providing fuel, services, technology, plant design, and equip-
ment for the commercial nuclear electric power industry. Th e 
focus of this design eff ort is to investigate issues with one of 
the major components of their reactor coolant pump, the 
thrust bearing assembly. Th e thrust bearing assembly provides 
both radial and axial support to the reactor coolant prima-
ry pump shaft. Several issues in these assemblies, including 
wiped bearings, oil leakage, and foreign debris in the thrust 
bearing housing have been experienced. One method of ex-
ploring possible solutions to these failures is to model oil fl ow 
throughout the thrust bearing assembly. Modeling introduces 
the possibility of solving existing problems and providing 
methods by which Westinghouse can introduce new equip-
ment upgrades in a three dimensional environment. With the 
use of computational fl uid dynamics modeling, costly trial 
based processes can be eliminated. Th e overall project goal is 
to model oil fl ow through the thrust bearing assembly dur-
ing normal operation. Predictions from CFD simulations by 
Fluent® have been used to predict many important criteria 
such as pressure distribution and velocity profi les across the 
thrust bearing assembly. Th e UConn Senior Design team has 
approached the problem by segmenting the complex thrust 
bearing assembly into several subsections for analysis. Pro/
Engineer models for each of these subsections are simplifi ed 
for generation of computational meshes to be used in Fluent® 
without losing crucial detail in the geometry. Each subsection 
was thoroughly investigated with variation in input data such 
as oil velocity and temperature changes.

Team 3: Faculty Advisor Prof. Ugur Pasaogullari, 
Arkadiusz Jaworski, Charles Solberg
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Team 4: Dynamic Pull Through 
Force Test Rig
Sponsored by Otis Elevator
Sponsor Advisors: Randy Dube, Tony Cooney

Project: Th e Otis Elevator Company wants to develop a more eff ective way for measuring the dynamic pull 
through force in their elevator systems.  Th e dynamic pull through force, or DPTF, is the force created by a diff er-
ence in rope tension on either side of a sheave (pulley) when one side of the rope is pulled rapidly.  Presently, Otis 
measures the DPTF in a full elevator hoistway system.  Th e objective of this project was to provide Otis with a 
more convenient way for measuring and modeling the DPTF.  Th is was accomplished with the design and fabrica-
tion of a dynamic pull through force test rig. Th e test rig eff ectively simulates the action of an elevator in free-fall, 
but on a much smaller scale.   It also provides a controlled environment for testing and thereby eliminates system 
eff ects that are experienced when using a full elevator system.  Th e function of the rig is to measure the dynamic 
pull through force as 1,000 N travels a distance of 1.5 m, while moving at a velocity of 3.2 m/s with a maximum 
acceleration of 0.75 g.  Otis can then observe and compare their previous elevator hoistway method versus the 
test rig method, thus enabling them to better understand system eff ects and to make controlled and repeatable 
experiments more easily in the future.  Th e design of the test rig is a boxed structure that contains a governor 
sheave mounted on a beam with a rope hanging over the sheave.  Th rough a system of pulleys, one end of the 

rope is attached to weights and the other end is 
attached to an actuator.  Th rough the actuator, 
the weighted end of the rope is pulled as the 
actuator servomotor controls the velocity and 
acceleration of the ascending weights.  Sensors 
and load cells are located within the structure to 

monitor and collect data 
of the velocity and force as 
the rope is pulled through 
the sheave.  After all of 
the data was collected and 
analyzed, an equation was 
derived which eff ectively 
calculated the dynamic 
pull through force.

Team 4: Mark Seibold, Paul DiGianvittorio, 
Steven Flynn with Faculty Advisor Prof. Kevin Murphy
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Team 5: Constant Force 
Elevator Safety Mechanism
Sponsored by Otis Elevator
Sponsor Advisor: James Draper

Project:  Otis Elevator Company has sponsored this project to fulfi ll the need for the design of an improved emer-
gency braking system on its elevator products. Th is need stems from a shortcoming present in the current design 
being used. While eff ective in bringing the elevator to a stop safely, the existing braking system is sensitive to 
changes in the coeffi  cient of friction on the rail surface that it contacts; this results in a degree of unpredictability 
in the stopping distance of the elevator once the device is engaged. Th is is undesirable because stopping too quick-
ly or too slowly has the potential to result in damage or injury to the cargo or passengers in the elevator. Th e im-
proved design of the braking system must be less sensitive to changes in the coeffi  cient of friction along the guide 
rail and, as a result, provide a more consistent stopping force to the elevator.  Th e design being proposed to solve 

this problem uses an approach similar to the current design by using wedges 
to generate the frictional force required for braking. As a modifi cation to the 
current system, a secondary pair of wedges has been added parallel to the 
primary wedges. Th is secondary system uses a wedge guide capable of an an-

gular defl ection when holding the 
secondary wedge to the rail. Th e 
end of this wedge guide is attached 
by a spring to the primary wedge. 
An increase in the angular defl ec-
tion of the wedge guide will pull 
back on the primary wedge, low-
ering the normal force exerted by 
the rail. Higher angular defl ections 
are achieved when the secondary 
wedge is driven upward when the 
coeffi  cient of friction increases. 
Th e end result of this system is 
that an increase in the coeffi  cient 
of friction on the rail will decrease 
the normal force, providing a more 
consistent stopping force.

kx

R3,x

R3,y

F23

springFLFrM ⋅−=∑ 23233

kx

R3,x

R3,y

F23

springFLFrM ⋅−=∑ 23233

Team 5: Donorae Davis, Faculty Advisor Prof. Robert 
Jeffers, Brad Lively,  Leeshan Reid
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Team 6: Diesel Engine Brake 
Design Automation Using 
Pro/Engineer and MathCAD
Sponsored by Jacobs Vehicle Systems

Sponsor Advisors: 
Jeff Mossberg, 
John Schwoerer

Project:  Jacobs Vehicle Systems uses a multitude of programs to design their engine brakes for diesel engines. 
For engineering calculation purposes, Microsoft Excel and Matlab/ Simulink were used in conjunction with 
Pro / Engineer. When performing calculations, the values must be extracted from the CAD model created in 
Pro / Engineer, and typed into the calculation software manually which makes the process very time consuming 
and error prone. Using embedded parameters in the Pro / Engineer model and relating them to variables that 

can be written to a text output fi le makes this process more ef-
fi cient. Parametric Technology Corporation has created another 
program, MathCAD V14.0, which can be used to drive models in 
Pro / Engineer. Th is newest version of MathCAD is able to link 
variables directly to parameters from the Pro / Engineer model 
by auto-mapping the variables from Pro / Engineer. Th e use of 
these two programs together makes the design process at Jacobs 
Vehicle Systems more effi  cient and less error prone. A protocol 
was created to implement at Jacobs describing the basics of this 
software integration.  Th e brake design automation was upgraded 
and refi ned via integration of MathCAD V14.0, streamlining the 
process for an improved product development system.

Team 6: Faculty Advisor Prof. Michael Renfro 
with John Ackley, Cien Kim, Eric Rosier
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Team 7: Regenerable Thermal 
Energy Storage Device
Sponsored by Hamilton Sundstrand
Sponsor Advisors: Gregory Quinn, 
Gary Adamson

Project: Hamilton Sundstrand is currently a partner in the development of the Orion Crew Exploration Vehicle, a 
next-generation space exploration craft, which requires an innovative device that stores thermal energy to balance 
heat loads from on-board equipment while allowing for a reduction in the size of the thermal control system.  Th e 
University of Connecticut Senior Design Team has designed and prototyped a Regenerable Th ermal Energy Stor-
age Device for this purpose, capable of storing fi ve hundred kilojoules of thermal energy and whose mass is less 
than fi ve kilograms.  Th e device makes use of the paraffi  n wax Octadecane as its storage medium, which boasts 
high thermal energy storage per unit mass based on its latent heat of fusion.  As the thermal conductivity of Octa-
decane is worse than that of water, open-cell aluminum foam is used to increase its eff ective thermal conductivity.  
In the sub-scale device that was built, a single fl at plate of the Octadecane-impregnated aluminum foam is sealed 
on all sides and subjected to parallel fl ow within an insulated aluminum outer shell.  Th ermocouples were inter-
faced with National Instruments’ data acquisition software LabVIEW™ to monitor the coolant fl ow temperature 

against time at the device inlet 
and outlet, allowing for com-
putation of the thermal energy 
stored within the device.  It was 
found that the predicted perfor-
mance of the sub-scale device 
closely approximated its actual 
performance during testing, 
with no degradation in perfor-
mance after numerous cycles of 
operation.

Team 7: Faculty Advisor Prof. Baki Cetegen 
with Colette Opsahl, Evan Schickel
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Team 8: Mixing Study in a 
Multi-Dimensional Motion Mixer
Sponsored by the UConn School of Pharmacy
Sponsor Advisor: Prof. Bodhi Chaudhuri

Project:  In pharmaceutical practice, a major concern is ineffi  cient mixing of pharmaceutical powders and granu-
lates. Since the performance of pharmaceutical products depends on blend homogeneity, the consequences of vari-
ability within the mixture are detrimental. Th is problem causes losses in excess of fi ve billion dollars per year in the 
United States alone. At the crux of this issue is the unpre-
dictability of rotational mixing devices, and the diffi  culty 
of testing whether a batch of product is properly mixed. 
In a situation where a product is particularly expensive 
to produce or sensitive to small fl uctuations in dosage; 
effi  cient, reproducible mixing carries key importance in 
the process. With that goal in mind, the intention of 
this project was to improve upon established techniques 
of rotational motion mixing by introducing the concept 
of multi-dimensional rotation. While traditional mixers 
rotate about a single axis, the multi-dimensional motion 
mixer rotates simultaneously about two perpendicular axes 
using two separate stepper motors, mounted on a frame 
built to support rotation about one axis, while being ro-
tated itself about another. Th e current design, known as 
the Dual Halo design, fi ts all the constraints, while allow-
ing a great deal of fl exibility in the mixing process. Th e 
mixer is a rotating double cone 
vessel about the horizontal and 
vertical axes. During the fabrica-
tion, A Discrete Element Method 
numerical procedure was used to 
simulate the multi-dimensional 
mixing. Th e device was tested 
against these simulations and the 
current state of the art.

Team 8: Roshan Shah, Jason Tomei with Faculty 
Advisor Prof. Ted Bergman
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Team 9: Unilever Bottle 
Sorting Chute
Sponsored by Unilever Corporation 
Sponsor Advisors: Dmitry Vodonos, Rupinder 
Singh 

Project:  Th e purpose of this senior design project 
is to redesign Unilever Corporation’s current bottle 
sorting chute in their Clinton, CT plant.  Th e main 
products produced at the Clinton facility are sham-
poo, body wash/cologne, petroleum jelly, and hair-
spray. Th e team has been working on Unilever’s “Line 
63” Hairspray line.  Th e issue that arises with produc-
tion on this line is in the chute connecting a loading 
hopper to a conveyor system. Th e current chutes are 
only capable of running one bottle size. Th erefore, 
when diff erent bottle sizes are in production the en-
tire loading chute needs to be swapped for a diff er-
ent size. Th is results in a waste of time and a loss of 
money to Unilever.  Th e purpose of the redesign will 
be to design a chute which will accommodate all four 
diff erent bottle sizes used by the company with the 
use a single chute.  To do this the team will needed to 
consider material choices, chute adjustability, chute 
dimensions and clearances, and noise considerations.  
After many diff erent design prototypes and revisions, 
the team has worked with Unilever to decide on an 
overall fi nal design to pursue and develop.  Th is de-
sign includes a “V” shaped chute design which has an 
adjusting mechanism to accommodate all four bottle 
sizes.  In addition, the chutes will have the proper 
clearances to eliminate a common problem of bottle 
jamming and sound reducing mechanisms to reduce 
machine noise levels.  

Team 9: Dale Humphries, Mike Doyle, Kyle 
Johnson with Faculty Advisor Robert Jeffers
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Team 10: Gravimetric Flow 
Monitor and Control
Sponsored by Henkel Loctite
Sponsor Advisors: Steve Hemsen, John Breault

Project:  Th e Loctite brand began more than 50 years ago to promote an anaerobic polymer used to seal metal 
parts to avoid leaks and vibrations. Today, Henkel Loctite off ers the broadest line of acrylics, anaerobics, epox-
ies, silicones, hot melts, urethanes and UV/light curing adhesives. 
Loctite needs a self correcting system that can accurately dispense 
a drop of adhesive using gravimetric fl ow to monitor the drop 
size. Gravimetric fl ow is defi ned as the measuring of fl uid fl ow by 
weighing the amount of fl uid for a set period of time. In this way, 
fl uid fl ow can be measured without direct contact with any sen-
sors or other fl ow measuring devices. By utilizing a load cell and 
small beaker of adhesive inserted into an intermediate reservoir, 
fl uid fl ow can be obtained while small amounts of adhesive are 
dispensed. Th is system will use the feedback from the load cell to 
determine if the correct amount is dispensed. If the amount that 
is dispensed is not within a specifi c range then the system will 
adjust itself to dispense the correct amount. 

Th ere are several technical objectives to be achieved in this proj-
ect. Th e fi rst is to lower the settling time of the load cell to 1 
second. Th is means that the load cell needs to read the amount 
of adhesive dispensed and input it to the system within 1 second. 
Secondly, an algorithm must be written to read the 
input from the load cell and to control the adjust-
ment of the time element. Th irdly, a new reservoir 
must be built that will allow the user to view the 
load cell and beaker while the system is operating.  
Finally, a design was developed that can be inte-
grated with new dispensers and dispensers already 
in use. At the current moment, the system can pre-
dict the size of a drop to under 3 seconds.

Team 10: Rick Leites, Faculty Advisor Prof. Jiong 
Tang, Arturo Meneses
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Project:  Henkel currently utilizes the ASTM D4501 standard for block shear testing of adhesive joint 
shear strength. However, it has been seen in many cases that this method produces inconsistent results, re-
sulting in the undesirable occurrence of a high coeffi  cient of variance between the data points. Conclusions 
from the data are therefore diffi  cult to draw, causing concern about the methodology as a whole. A top to 
bottom analysis of the ASTM D4501 standard was conducted, with focus placed on developing a curing 
fi xture used in conjunction with a testing fi xture to better control the specimen geometry. Analysis was 
based on fi nite element calculations related to the adhe-
sive joint combined with past experience of laboratory 
technicians familiar with the standard method. Fixtures 
were engineered and put into place within the method 
to signifi cantly increase control over statistical variations 
introduced during the bonding and testing process. It is 
concluded that the improved methodology reduces the 
coeffi  cient of variance and increases the reliability in the 
resulting data, as well as simplifying the assembly and 
testing of the resulting block shear specimens. 

Team 11: Andrew Amann, Faculty Advisor Prof. Ranga 
Pitchumani, Caleb DeValve

Team 11: Improving the 
Accuracy and Repeatability 
of the Block Shear Method
Sponsored by Henkel Loctite
Sponsor Advisors: Pat Courtney, John Cocco
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Team 12: Reduction of 
Shearing in Transport Rollers
Sponsored by Pitney Bowes
Sponsor Advisor: Jim Salomon

Project: Shearing in transport rollers is responsible for buckling in bound booklets as they pass through a roller 
nip in Pitney Bowes’ top of the line table top inserter, the DI950 machine. Th e buckling damages the booklet to 
a level where it cannot be inserted into an envelope.  Currently, the machine is capable of handling booklets with 
a minimum cover thickness of 0.24 mm. Customers have expressed the need to use the machine for booklets with 
sheets as thin as 0.05 mm. A new design of the roller nip is needed so that the shearing is controlled to a minimal 
level and it does not aff ect the machine’s booklet capabilities. With such a design, customers would be able to 
feed in any type of booklet without any constraints. A Finite Element package, ABAQUS, was used to dynami-
cally simulate the formation of shear in a simplifi ed scenario. From the simulations and testing the team was able 

to conclude that shear forms due to an uneven deformation. 
Th is deformation is caused by the force distribution and the 
rotation of the roller. Various roller geometries were generated 
to potentially eliminate shear. Th e team decided to alter de-
sign parameters of the transport rollers as the fi nal design. A 
fi nal set of optimized design parameters has been chosen and 
simulated in ABAQUS to minimize shear to an acceptable 
level. Testing of the optimized design parameters is currently 
in progress.

Team 12: Faculty Advisor Prof. Horea Ilies, 
with Mariuz Duda, John Fayer Jr. 
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Team 13: Siemon Cabling 
System
Sponsored by the Siemon Company
Sponsor Advisors: Lyle Menard, Randy Below, 
Drew Campbell 

Project:  Th e use of trunk cables has been steadily increasing over the past decade, and the Siemon Company 
has been a pioneer in the industry. Th ey are always developing improvements for their products to ensure cus-
tomer satisfaction. Th is project was generated with a particular problem in mind. Th e trunk cable assemblies 
are created to specifi c lengths to fi t a customer’s needs. Th e assemblies are all manufactured in the same way 
except for the length. Th e process includes wrapping the cables in heat shrink to secure them to the encasing 
mesh. Th is project was created to develop a replacement for the heat shrink, ultimately improving appearance 
while reducing production time. Th is project needs to meet various constraints set by both the customer and 
the company. Th e new device must allow the cables to be fully adjustable and independent of each other. Th is 
allows for better formatting to the customers needs as to where the connections can be. Th is operation needs 

to be cost eff ective, easily integrated into production, and very 
user friendly.  Th e developed design is a dual disk mechanism 
that allows for all diff erent diameters of cables. Th is design is user 
friendly in that it has preset pressure loadings for each diameter. 
It allows for one hand operation and improves the appearance of 
the trunk cable assembly. Th e piece will allow each cable to be 
adjusted independently of each other.

Team 13: Christian Hilmar, Thomas O’Connor, 
Faculty Advisor Prof. Marty Wood, Michael Peterson 
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Team 14: Industrial Material 
Spreader Cut-Off Mechanism 
Sponsored by Gerber Technology
Sponsor Advisors: Thomas Gordon, Director, 
Darryl Stein

Project: Gerber Technology’s XLs50 spreader has had diffi  culty cutting industrial strength materials such as Car-
bon Fiber, Kevlar, Fiberglass, Millennia and Spectrasheild.  Cutting these materials with a circular blade and shear 
bar confi guration had consistently resulted in both the stalling of the cutting motor and excessive blade wear.  
Th is led to a two-stage solution approach in which the operating parameters of the motor were analyzed and the 
eff ectiveness of the material combination between the blade and the sharpening wheel was improved.  Due to 

constraints on motor size, increasing the torque or angular velocity of the blade was 
impractical.  Furthermore, it was determined that the material “bunching up” in front 
of the cut directly led to the stalling of the motor, and simply increasing the motor size 
might remedy, but would not address, the root cause of the issue.  It was determined 
that a tensile load applied perpendicularly to the direction of cutting prevented the 
material from “bunching up” and signifi cantly improved the ability of the blade to cut 
the material in most cases.  In a few cases, specifi cally in the cutting of fi berglass mats, 
the hardness of the material exceeded that of the high-speed-steel (HSS) blade.  Th is 
was remedied by using tungsten carbide, a harder blade material, which ably cut the 
fi berglass under a tensile load.  In addition to the application of tension on the mate-
rial, it became apparent that in order to easily cut the harder industrial materials, the 
sharpness of the blade was of paramount importance. Gerber Technology’s sharpening 
process consisted of an aluminum oxide grinding wheel which sharpened the blade 
between cuts.  It was determined that the aluminum oxide wheel would degrade over 
time due to a process called ‘loading’ where the pores of the grinding wheel would clog 
with blade material and lead to a build up of steel on the grinding surface.  Th e loading 
process caused the grinding wheel to deform the blade rather than to cut it.  Analysis 
of the blade edge using a scanning electron microscope revealed that the loaded wheel 
failed to suffi  ciently sharpen the blade and left it with a large burr formation.  To ad-
dress this issue, a self sharpening sol-gel grinding wheel was adapted to the spreader. 
Analysis of the blade edge under the electron microscope showed the sol-gel wheel’s 
ability to suffi  ciently sharpen the blade, proving its value over the aluminum oxide 
wheel.  Th e combination of the sol-gel wheel and the application of tension on the 
material proved to be suffi  cient conditions for cutting which addressed the root cause 
of the problem.  In the case of fi berglass, the hardest of the materials presented, it was 
shown that the use of a tungsten carbide blade was necessary.

Team 14: Faculty Advisor Prof. Bi Zhang, Nemer 
Noujaim, Gregory Cyr, Charles Thistle
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Team 15: Accoustic Damping 
in Air Gauges 
Sponsored by ASML
Sponsor Advisor: Geoffrey Schultz

Project:  Lithography is used by the computer industry to manufacture state of the art processing and memory 
storage chips. Increased lithography resolution yields a performance boost for the chips that it is creating. Th e 
scales at which the machines are currently writing are 65 nanometers. At this level every surface variation must 
be precisely and accurately measured to obtain proper focus. ASML, a leading producer of lithography machines, 
uses an innovative dual-gauge system to measure the inconsistencies on silicon wafers. Th e system includes an op-
tical gauge and an air gauge which play off  each other’s strengths to minimize inherent weaknesses in either indi-
vidual setup. Further enhancement of the machine’s capabilities requires an increase of precision in the air gauge. 
Th e purpose of this project is to reduce noise in an attempt to increase precision and speed of measurement. Noise 
by defi nition is any unwanted pressure disturbance. Th e approach included fi rst locating the noise source through 
microphone testing and CFD modeling, followed by identifying 
the phenomena and cause, and redesigning source components to 
abate noise as well as experimenting with suppression devices such 
as Helmholtz resonating cavities. Th e designs were developed and 
verifi ed with similitude modeling. Results show the noise is gen-
erated in the internal air lead hose due to the hose resonating at 
certain fl ow rates creating pressure variations. Following the noise 
location and cause identifi cation the redesign of this element was 
completed and successfully reduced the problem noise. Helmholtz 
resonators were experimented with in similitude modeling to fur-
ther dampen specifi c frequencies and are recommended by the 
team as an addition to the setup.

Team 15: Nicholas Gatto, Faculty Advisor 
Prof. Tom Barber, Brian Kutrumbos
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Team 16: Air Curtain Design
Sponsored by ASML
Sponsor Advisor: Herman Vogel

Project:  ASML is the world’s leading provider of lithography systems 
for the semiconductor industry, manufacturing complex machines 
that are critical to the production of integrated circuits or chips. 
Nanolithography is the process of creating a small structure, etching 
or scribing onto a surface.  Lithography machines use reticles for 
transferring patterns onto semiconductor chips.  Th e reticles, which 
are stored in a reticle library, are easily contaminated by oils, gases, 
and dust particles when accessed by a robotic arm.  Currently the 
library is separated from the rest of the machine by a mechanical 
door.  When this door is open, the chamber is kept clean by the use 
of expensive purging gases.  

ASML is seeking to replace this confi guration with a gas curtain.  
Th e gas curtain design will consist of multiple nozzle dumps, each 
containing its own polarizer, eff ectively fi ltering out virtually all 
nonaxial velocity components. Th e nozzle shape is rectangular, and 
the aspect ratio is greater than 10:1. In addition, the free jet will 
undergo momentum changes at a certain distance downstream 
due to a suction force intended to create fl ow polarization.  Several 
computational simulations are developed in Fluent (a computational 
fl uid dynamics (CFD) code); each verifying that the normalized 
centerline velocity profi le is a function of the pipe hydraulic diameter. 
Two signifi cant CFD models indicate that a two dimensional model 
tends to decay more slowly than the axisymmetric model: that is, a 
rectangular jet decays slower than a circular jet. Additionally, a model 
with a downstream suction force shows that a free jet is likely to 
become a polarized exhaust jet as it propagates through an open space. 
Experiments indicate the need to introduce three dimensional fl ow 
analyses for defi ning the visualization of the free jet fl ow. However, 
our investigative approach for 3D considerations will only use CFD 
as a way to verify theoretical analysis. 

Team 16: Timothy Russell, Jessica Crowe with 
Faculty Advisor Prof. Tai-Hsi Fan
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Project:  Th e goal of the project is to develop an external lubrication system for a tablet press that will eliminate 
the known defi ciencies of current commercial lubrication methods. Th e existing problems include: tablet de-
fects, non-uniform lubrication, and down time for cleaning. Another dilemma is that the tablets can become 
insoluble in the human gastrointestinal tract, if the exterior of the tablet is coated with too much lubrication, 
due to the hydrophobic properties of the lubrication. Some of the major objectives that needed to be met were 
the timing, calibration, and the method of transportation of the magnesium stearate. Magnesium stearate is 
a fi ne powder that does not fl ow very well, and agglomerates fairly easily. Th e team’s fi nal design consists of 
a rotating disk which acts as a measuring and timing device; changing the angular velocity and the size of 
the cavities according to the tablet press. Suction 
from a venture device moves the lubricant from the 
disk to the nozzle, where a wedge is used for prop-
er distribution onto the tooling. With this design 
cost eff ective periodic lubrication of the tooling is 
achieved. 

Team 17: Alexander Dickau, Adam Gower, John 
Tobin with Faculty Advisor Prof. Bi Zhang [ME}. 
Not shown Faculty Advisor Prof. Robin Bogner 
[Pharmacy]

Team 17: External Lubrication 
in a Tablet Press
Sponsored by Pfi zer
Sponsor Advisors: Daniel O. Blackwood, 
Bruce C. Cathcart
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Team 18: Research and 
Development for Optimization 
of Precision Injection Molding 
of Optical Lenses
Sponsored by Essilor Gentex
Sponsor Advisor: Eric Begg

Project: Weld line formation is a problem eff ecting molds during their injection phases.  Th e problem occurs 
with plastic that begins to cool as it fl ows through the mold.  Th is causes the separated fl ow fronts that have 
partially solidifi ed to meet and form visible lines. To reduce weld line formation the Essilor Gentex Company 
applies a thin layer of glass between their molds.  Th e glass is used to conserve heat during the 5 second injection.  

Th e Essilor-Gentex Company has a broad understanding of why the glass 
layer keeps their polycarbonate material from producing weld lines while 
making their lenses, but is looking to further their understanding of this 
benefi t.  Th is design team has used FEA research in both Abaqus® and 
Ansys® to formulate its conclusions.  Models were made in 2-Dimensions 
using a rudimentary geometry similar to the actual mold.  Th ese models 
were then used to formulate an understanding of Temperature vs. Time 
under steady-state conditions.  Models were then made in 3-D using the 
actual lens molding geometry.  Th ese cases dealt with the mold during a 
quasi-steady time period to simulate the injection.  More variables were 
used because of the properties of the polycar-
bonate as a function of temperature.  

From the results of the FEA analyses, several 
conclusions were formulated.  With the glass 
layer added to the mold, the temperature of the 
polycarbonate did not change during the time 
period in which polycarbonate injection oc-
curred.  Th e thickness of 0.5 mm was tolerable 
for a proper insulation; however a greater glass 
thickness would allow it to handle more stress 
and prevent potential cracking.

Team 18: Faculty Advisor Prof. John Bennett with 
Dominic Discale, Ryan Rossi
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Project:  Vibrations in rotorcraft can create unnecessary fatiguing of the airframe, components and crew. On 
rotary wing aircraft, these vibrations come from the main rotor. Th e current vibration absorption device, 
known as the Bifi lar, is eff ective, but it has limitations and shortcomings. Th ese shortcomings include the 
total mass of the current system, and its ability to absorb multiple frequencies of vibration. A new device to 
replace the bifi lar is desired.  Such a device should be able to reduce vibrations as eff ectively as the Bifi lar, but 
should only weigh approximately 50 pounds. Th e proposed design includes using two rotating masses whose 
positions can be controlled, depending on the degree of vibration reduction required at that moment. Th is 
device would be no more than two inches tall and no more that 1 foot in diameter. It can be powered from the 
aircraft electrical system through a slip ring in the main rotor head. Because of size requirements, this device 
cannot have a conventional motor. Th e design uses a linear induction motor to drive such a device.  To test 
the feasibility of such a conceptual device, a linear test model has been produced. Th is model includes a series 
of pairs of magnets in a line, with each pair having a small gap between them. Also included is a test mass to 
be propelled by the magnets, and a track to guide the mass along the magnets. A successful design will be one 
in which the mass is accelerated to an acceptable velocity by the time it reaches the end of the test track.

Team 19: Helicopter 
Vibration Suppression Device
Sponsored by Sikorsky
Sponsor Advisor: William Welsh

Team 19: Faculty Advisor Prof. Nejat Olgac with 
William Rooney, Taylor Wender 
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Project: TRUMPF Inc. is the producer of 
the TruCoax2000 laser beam resonator used 
in manufacturing cutting applications.  Due 
to recent advances in laser technology and 
issues concerning the current cost and per-
formance of the laser, a redesign of the outer 
electrode cooling system was issued.  Th e 
purpose of this project was to perform analy-
sis of the current cooling system as well as 
research potential candidates for a new cool-
ing system.  Th e main goals were to reduce 
the manufacturing costs of the electrode as-
sembly though the selection of a new cool-
ing system, while retaining equivalent or ob-
taining better performance when compared 
to the current design.  Th ree cooling system 
concepts were brainstormed during the de-
sign phase with one concept being selected:
the embedded coil cooling tube.  Extensive 
COSMOS FlowWorks FEA heat transfer 
analyses were performed to analyze the cur-
rent design and the prototype design per-
formance. With analysis complied, the fi nal 
phase involved running a prototype of the 
cooling system on a laser resonator.  With 
confi rmed real world testing and document-
ed analysis, the cooling system redesign was 
successful.

Team 20: Andres Teran, Luis Sanchez, with Faculty 
Advisor Prof. Amir Fahgri, Chris Plocharsky 

Team 20: Development and 
Implementation of Outer 
Electrode Design 
Sponsored by TRUMPF, Inc.
Sponsor Advisor: Walter Kampitsch
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Team 21: Alternative Design of 
External Manifold Retention 
System For Fuel Cell Stacks
Sponsored by UTCPower
Sponsor Advisor: Donald Jacques

Project: Th e demand for a clean source of renewable energy is increasing with the growth of social awareness and 
the desire to preserve the environment.  Numerous companies have been focusing on designing such an energy 
conversion device as an alternate source of energy.  For over 
40 years, UTC Power, located in South Windsor, CT has 
been developing and manufacturing fuel cells for various 
applications.  Th e objective of this team is to develop an 
alternate external manifold retention system for fuel cell 
stack assemblies.  Material testing of cable, roller chain, 
and Kevlar strapping was completed.  Th e best design was 
based on cost, fl exibility, strength-to-weight, and friction 
reduction.  Th e team selected multiple designs to proto-
type, which work on the concept of unifying the tension-
ing process to reduce assembly time.  Pressure distribution 
tests were performed using pressure sensitive fi lm to show 
which design provided the best results compared to the 
current cable-only system.

Team 21: Faculty Advisor Prof. Bi Zhang with 
Gregory Niedbala, Ryan Chung, Kyle Parlante 
(not shown, Faculty Advisor Prof. Xinyu Huang)
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Team 22: Validation of S-Duct 
Inlet Distortion Prediction 
at Static Conditions
Sponsored by Pratt & Whitney 
Sponsor Advisor: Steve Zysman

Project:  S-ducts are commonly used in the aerospace industry to channel air 
into gas turbine engines embedded within the fuselage of commercial and 
military aircraft.  In military applications, the horizontal length of the S-duct 
must be as short as possible to reduce detection risks.  Th is leads to aggres-
sive duct curvature and an increased presence of fl ow separation and pres-
sure losses, which can lead to unstable engine operation.  Th e intent of this 
project was to validate the Computational Fluid Dynamics software, Fluent, 
for internal fl ow in an S-duct by comparing the simulation results to experi-
mental results collected in Pratt & Whitney’s test facility. Th e team success-
fully completed this task by experimenting with 2-D and 3-D diff usive fl ow 
simulations in Fluent, which led to an accurate simulation of the fi nal 3-D 
S-duct design.  Th is fi nal duct design was created using the CAD software 
package Unigraphics which was used in both Fluent simulations and in the 
creation of the physical model using a Stereolithography process.  Th is physi-
cal model was used in experimental testing where pressure data along the duct 
was obtained and compared to the Fluent simulations for similarity.  With 
this successfully completed, the team has validated the use of Fluent for such 
fl ows.  In addition, fl ow control, which is an implement used to reduce the 
separation and secondary fl ow in the duct, was investigated and incorporated 
into the experimental model to reduce fl ow separation and overall distortion 
in the duct. 

Team 22: Justin Heiss, Stephanie Santoro, Sarah 
Zimmerman, with Faculty Advisor Prof. Thomas Barber
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Team 23: Hypocycloidal Crank 

Driver Air Compressor
Sponsored by Technical Mgmt Resources (TMR)
Sponsor Advisor: Tom Read

Project: Th is project involves an eff ort to research, design, 
and build a hypocycloidal air compressor to be used in 
medical environments, which operates effi  ciently, quietly, 
without vibration, and without oil lubrication.  Volumet-
ric analyses were used to design the bore and piston rod 
sizes.  Working under a constraint of time, money, and 
machining ability, some complicated parts of the pre-
liminary design were redesigned into more manageable 
components.  Th e parts requiring major redesign are the 
cooling fi ns, crankcase, counterweight, and the valves.   
A simplifi ed crankcase made of aluminum jig plate was 
chosen to replace the sand-cast initial design.  Th e cooling 
fi ns were recreated of pieces of sheet metal formed to fi t 
around the round cylinder separated by spacers of tubing 
segment.  Th e counterweight was redesigned to eliminate 
the need for complex machining processes.  Reed valves 
were chosen as air passage regulators for the simple, in-
expensive production process involved.  Some of these 
choices require further modifi cation to the design of the 
compressor, but made the overall machine more manage-
able to produce.  Other improvements included more air 
passageways to reduce noise and a cutaway in the pis-
ton to give clearance for the valves.  Th e compressor was 
compared to a slider crank air compressor in the fi elds of 
effi  ciency, noise, vibration, power usage, and time taken 
to fi ll a 5 gallon tank to 110 psi.  Current progress in-
cludes obtaining building materials to lead into machin-
ing along with testing of the comparison compressor.  
Results of the comparison will be analyzed and displayed 
by the end of this project.

Team 23: Tram Pham, Daniel Morse, Faculty 
Advisor Prof. Ugur Pasaogullari, Tom Read, 
Patrick Pollin (not shown, Faculty Advisor John 
Bennett)
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Team 24: Retractable Leg Rest 
for Massage Chairs
Sponsored by OSIM International Ltd.
Sponsor Advisor: Boon Buan Lim

Project: OSIM has determined that there is a need for the leg rest on the uPilot massage chair to be redesigned.  
Th rough the Mechanical Engineering senior design program at the University of Connecticut, a fully automated 
leg rest will be designed and tested.  Several design limitations have been set by OSIM engineers.  Along with 
size restrictions, the drive mechanism needed to be capable of fully retracting the entire assembly under the 
chair.  Also, the leg rest assembly must also be powered by a single source, i.e. a motor or a piston actuator. Th e 
design that the team developed meets all the parameters established by OSIM engineers.  It has been analyzed 
through such programs as Working Model 2D, and Unigraphics NX 5.0, as well as through hand calculations 
to ensure compliance with those parameters.  Th e fi nal 
design consists of a rack-and-pinion attached to a mo-
tor, as a drive mechanism, as well as a series of linkages 
to complete the extension and retraction motions of the 
leg rest.  

Team 24: Faculty Advisor Prof. Kazem 
Kazerounian with Jason Anderson, Brian 
Anderson, Geoffrey Dean 
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Project:  Th is project aims to develop a method to ‘write’ a massage routine on a desktop computer and then run 
that routine on OSIM’s iMedic massage chair; or more specifi cally, to design a user-friendly production-ready 
Graphical User Interface (GUI) and utilize the GUI to control the chair’s internal motors with a desktop com-
puter. Th e team has obtained a digital Input/ Output card and written a LabVIEW program to acquire the signal 
from the chair as well as to send a signal to the chair. It is known at this point that the chair signal is a pulse width 
modulation signal; it utilizes negative logic; and it is binary.  Th e team has obtained representations of all of the 
binary codes and successfully sent them back to the chair. Th e GUI has been formatted for use by an expert mas-
seuse and can successfully ‘write’ a massage routine and run it on the iMedic massage chair.

Team 25: Vincent Lazzaro, Faculty Advisor 
Prof. Kazem Kazerounian, Joseph Longo 

Team 25: Integration of 
Massage Expert Control System 
Sponsored by OSIM International Ltd.
Sponsor Advisor: Boon Buan Lim
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Team 26: Hinge Design
Sponsored by OSIM International Ltd.
Sponsor Advisor: Boon Buan Lim

Project:  OSIM massage chairs have incorporated many technologies 
to promote the health of the user. For example, many of these chairs 
now have computer controlled motors which simulate diff erent types of 
massages. Also, chairs today can sense specifi c areas of the body and tar-
get massages for those areas. Th e problem that exists with these chairs 
is when reclining, the user’s position changes relative to the chair. Th is 
causes clothing to bunch up and misaligns the massage motors.  Th e 
objective of this project is to make an electronically reclining chair that 
will recline on a path equivalent to that at which the human body fol-
lows. Th is means designing a hinge system with an ergonomic center 
of rotation, located at the hip of the user. Th is will eliminate sliding 
between the chair and its occupant, thereby eliminating the bunching 
of the occupant’s clothes as well as increasing the comfort of both the 
reclining and the massage provided by the chair.  A design that elimi-
nated sliding has been done by modeling the chair in Working Model 
and tracing the ideal path of many points along the chair back as if 
it was rotating around the desired center of rotation. Working Model 
was needed to do this so the points picked would be on the chair back.  
Th en, two of these points were selected to become pins for pin-slot 
joints. Th e slots used in these joints were milled into parallel plates 
which  support the weight of the chair back and guide its motion in 
the ideal fashion. Th is design is driven with an actuator already used 
in OSIM chairs for simplicity. Th e important parts of the design have 
been analyzed for forces in Working Model and analyzed for stresses in 
SolidWorks. Some optimizing may be done before the future design is 
complete to help improve tolerances and eliminate unwanted motion.

Team 26: Faculty Advisor Prof. Kazem Kazerounian, 
Michael Pollack, Nathaniel Slade, Nicholas Goodine 
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Team 27: Resin Transfer Molding 
(RTM): Material Characterization, 
Flow Modeling, and Validation 
Sponsored by GKN Structures, Inc.
Sponsor Advisors: Jeff Mogavero, 
Chris Feeney, 
Steve Hayse

Project: GKN Structures, Inc. makes advanced compos-
ite components for aerospace applications. Th ey opened 
in September 2003 and are based in Cromwell, CT. Th ey 
utilize resin transfer molding techniques with a high de-
gree of success. Th e senior design team was tasked with 
determining whether or not the PAM-RTM software 
system is adequate for the purposes of the company. In 
order to support this eff ort, the team is testing viscosity, 
permeability in all three directions, and fl ow behavior. 
Th e viscosity and permeabilities were used as inputs 
for the material properties into the PAM-RTM code. 
A fi nal T-stiff ener mold was built in order to observe 
the fl ow behavior through an actual mold. Th e mold 
demonstrates the injection of the resin into a preform 
within the mold. Th e mold was similarly modeled in the 
PAM-RTM program and then compared to the actual 
injection process.

Team 27: Samuel Brewczynski, Jessica DeMartino, Dan 
Hoinsky, Amber Black, Faculty Advisor Prof. Thomas 
Barber (not shown Faculty Advisor Prof. Leon Shaw)
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Project: Th e Emergency Descent Device (EDD) was designed by Frost 
Engineering and is manufactured by Capewell Components of South 
Windsor, CT. Th e EDD is primarily used for on-ground emergencies, 
enabling aircraft personnel to descend safely from the aircraft to the 
ground when neither the normal egress provisions, nor the infl atable 
slide(s) are accessible. Th e EDD is designed for subject weights from 100 
to 250 lbs. Its maximum descent speed shall not exceed 16.0 ft/sec dur-
ing the descent and there shall be no interruption in descent performance 
consisting of premature descent stoppage. Th e EDD is used primarily 
on freighters.  In this project, analytical and experimental techniques 
have been used to determine unknown forces applied to the EDD. Also, 
three-dimensional solid models of the assembly have been created using 
Unigraphics NX5. Th e Computer Aided Design (CAD) solid models 
were used for force, stress and strain analysis.  Additionally, the original 
C programming software used for the EDD testing rig was inadequate 
and has since been replaced with Labview 7.1 programming software. 
Th e Labview programming is the only design of the project.
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Team 28: Faculty Advisor Prof. Eric Jordan, Michael 
Piccirillo, Bernard Nasser Jr., Brian Shea

Team 28: Emergency Descent 
Device
Sponsored by Capewell Components
Sponsor Advisor: Adam Fitzgerald
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Project: Wiremold Legrand currently sells a product known as a Tele-Power Pole which acts as a vertical wir-
ing solution for power and communication. Th ese poles bring wiring down from the ceiling to open areas that 
are away from walls.  Th ese poles are typi-
cally made anywhere from 10 to 20 feet 
in length. Th e extensive size of these poles 
causes issues; such as shipping damage and 
diffi  culties resolving errors in customer or-
ders.  Wiremold Legrand has proposed a 
project to design an adjustable Tele-Power 
Pole to solve these issues.  Various ways to 
collapse the pole were experimented with 
and it was fi nally decided the best design 
would be to have the pole fold at hinged 
joints for shipping purposes.  In addition 
an add-on piece was designed to allow the 
customer to snap on additional sections to 
the pole. Th is creates the ability to increase 
the length of the power pole without having 
the customer return the entire unit. Designs 
were modeled in Solid Edge V20 and evalu-
ated using SLA prototypes from a rapid 
prototyping machine.  After revisions in the 
design were made, prototypes were made to 
be tested both statically and dynamically to 
ensure the new pole holds up as well as its 
predecessor and passes UL standards when 
it is put into production.  

Team 29: Matthew Timlin, Thomas Zachariah, Faculty 
Advisors Prof. Marty Wood and Prof. Zbigniew 
Bzymek, Christopher D’Amico

Team 29: Development of a 
Telescoping Tele-Power Pole 
Sponsored by Wiremold Legrand
Sponsor Advisor: Daron Callahan
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Project:  Th e National Science Foundation promotes research in science, national health, 
prosperity, public welfare, and national defense. Single walled carbon nanotubes have the 
potential to vastly enhance a variety of diff erent fi elds and disciplines, however in order for 
carbon nanotubes to make any kind of impact they need to be produced in a reliable and 
scalable fashion. Th is project will take on some of the diffi  culties in producing single walled 
carbon nanotubes so that they can be produced reliably in the future.Th e properties and 
structure of nanoscale particles can vary widely from their bulk counterparts and in order 
to use nanoparticles eff ectively one must fi rst have an understanding of their composition. 
In this study, iron nanoparticles were grown on fused quartz substrates using a method 
that allows for varying particle size and surface coverage by altering the particle deposition 
time. Th e resulting particles were analyzed using X-ray Photoelectron Spectroscopy (XPS) 
in order to understand how nanoparticle composition evolves as a function of deposition 
time. In addition Atomic Force Microscopy (AFM) was used to correlate the changes in 
size and surface density of the iron particles with the changes in the XPS spectra as deposi-
tion time was varied. Knowledge gained through this study will be used to optimize the 
growth of iron nanoparticles for use in growing single walled carbon nanotubes.

Team 30: Faculty Advisor Prof. Wilson Chiu with 
Jeffrey Lombardo

Team 30: Catalyst Preparation 
for Single Walled Carbon 
Nanotube Growth
Sponsored by the National Science Foundation
Sponsor Advisor: Wilson K. S. Chiu
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Project: A prior experimental study has shown that an axisymmetric counterfl ow burner was capable of produc-
ing stable negative edge fl ames. Several factors limited the utilization of that burner for stabilized fl ame reigni-
tion studies. A newly designed straight tube burner is expected to produce a more favorable gas and fl ame ve-
locity profi le permitting stabilized fl ame reignition. Th e two types of fl ame phenomenon covered by this study, 

which result from nonpremixed combustion, are; forwardly propagating 
and negative extinction edge fl ames. Forwardly propagating edge fl ames 
are common in lifted fl ames and have a local gas velocity to the fl ame 
edge that is comprised of unburned partially premixed fuel and air. For-
ward edge fl ames are representative of an ignition process which allows 
for the fl ame to either stabilize or even propagate into an incoming fl ow 
due to a low scalar dissipation rate. Contrary to forward propagating 
edge fl ames, negative edge fl ames are characteristic of a local gas velocity 
from burned products through the fl ame edge. Negative edge fl ames 
represent a local extinction process and are typically found in highly 
turbulent fl ow fi elds such as Rich Quench Lean (RQL) precombustors. 
Numerical and experimental data are presented which validate the new 
straight tube counter fl ow burner design and predictions are presented 

for fl ow behavior in a 
fi rst generation reigni-
tion burner. Th rough 
this research, a bet-
ter understanding of 
fl ame reignition pa-
rameters will allow for 
designs which result 
in a more complete 
combustion in power 
generation turbines 
therefore directly re-
ducing harmful emit-
ted pollutants.

Team 31: Faculty Advisor Prof. Michael Renfro 
with Naison Mastrocola

Team 31: Stabilized Flame 
Reignition in a Counterfl ow 
Burner
Sponsored by the National Science Foundation
Sponsor Advisor: Michael Renfro
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Project:  Th e goal of this project is to develop a dual stage actuation system 
for the high precision machining of optical lenses. Th is project is being done 
for Gerber Coburn located in South Windsor, CT. Gerber would like to 
enhance the accuracy and speed at which their product can machine optical 
lenses. Currently, the actuation system used to position the blade to cut the 
lens is driven by a voice coil. Th e voice coil has two very serious limitations. 
First, the response time and accuracy of the voice coil is lost when the driving 
frequency exceeds 100 Hz. Next, the surface roughness of the lens produced 
by the voice coil is on a level of about 0.2 micrometers. In order to increase 
the speed the lens is cut at the blade will need to be driven at higher frequen-
cies, and in order to decrease the surface roughness the blade will need to be 
positioned with more accuracy.
 
Th e proposed design to increase bandwidth and accuracy is to create a dual 
stage actuation system. Th e fi rst actuator is a voice coil and the second actua-
tor is a piezoelectric stack. Th ey are to be placed in series in order to utilize 
each device’s strengths to cut the lens. Th e voice coil will provide the long 
range coarse movement to position the blade, and the piezoelectric stack will 
produce the short range accurate movement to position the blade. 

Team 32: Faculty Advisor Prof. Jiong Tang 
with Michael Delfanti

Team 32: Dual-Stage Actuator 
Design for High-Precision 
Machining 
Sponsored by Gerber Coburn
Sponsor Advisor: Jiong Tang
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Project: Electric Boat requires a testing method for damped steel plate structures, both with and without damp-
ing material applied, excited between 50Hz-5kHz. Th e resonant frequencies and damping properties at various 
conditions for both undamped and damped steel plates were analyzed. Analyses were conducted to determine 
the optimal damping tile confi guration with minimized cost.  Computer models were developed using ABAQUS 
fi nite element analysis software to simulate the eff ects of steel plates.  A test rig was designed and built to test 
various damping tile confi gurations and a fi nal test procedure was developed.  Modeling and calibration was per-
formed on the test rig to eliminate the impact of environmental eff ects. Th e test rig successfully supports the test 
plate while an excitation is applied. Both impact and oscillatory methods of excitation were used in testing. While 
excitation was applied the vibration in the plate was measured.  Displacement of the plate was measured success-
fully with a accelerometer and a custom Laser Doppler Vibrometer.  Th rough both lab testing and computational 
models the optimal tile coverage was determined.

Team 33: Faculty Advisor Prof. Kevin Murphy, Robert 
Giokas, Braden Swan, Jesse Benson

Team 33: Optimization of 
Vibrational Damping in Two-
Dimensional Structures
Sponsored by Electric Boat
Sponsor Advisor: Dawn Barras-
so, Phil Engel, Richard Dugan, 



Senior Design Project Program 2007-2008                                                            Page 38

Project: Th e purpose of this design project was to determine the static force 
required to displace a newly placed dental implant.  If the implant, which 
replaces a patient’s missing tooth, is displaced a critical amount, the connec-
tion between the bone and the surface of the implant is likely to fail. It was 
the team’s task to design and build a measurement system capable of deter-
mining the force necessary to displace an implant a critical amount of one-
hundred microns.  A device has been built that simultaneously measures 
the force applied to, and the displacement of, an implant over a number of 
angles.  Th e fi nal design of this system makes use of force and displacement 
transducers as well as a device that is capable of supporting the implants 
at fi ve diff erent angles.  Finite element analysis of the implant mounted 
in bone has been performed to quantify the stress fi eld resulting from the 
applied force.  From this analysis the team was able to determine where the 
highest stressed locations in the bone-implant system are located.  With the 
results of this project, dentists may be able to reduce the time that eligible 
patients must wait before their implant can be used. 

Team 34: Brian Lasko, Faculty Advisor Prof. 
Horea Ilies, Jeffrey Stack

Team 34: Measurement and 
Modeling of Bone-mounted 
Implant Displacement 
Sponsored by Windham Dental Group
Sponsor Advisor: Dennis Flanagan DDS
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Senior Design Demonstration Day Awards 
2006-2007
Industrial Judge Prizes
Cash prizes ($1500, $1000, $500) are awarded to the most outstanding ME senior design teams, as judged by a 
panel of engineers from industry.  Performance is based on the team’s understanding of the project, its approach 
to solving the problem, management of the eff ort, and achievements.

First place: Separation Monitoring System for 
Coaxial Helicopter Rotors
Sponsored by Sikorsky Aircraft
Jim Cornacchio, Chris DeCesare, and Craig Manzi developed and 
demonstrated a sensing system based on magnetic fi elds created by 
metallic coils etched onto printed circuit boards and placed within 
the helicopter blades to measure the minimum distance between 
any two counter-rotating coaxial helicopter blades and determine 
where that minimum occurs relative to the fuselage. 

Second place: Performance Simulation of Blender and Exhaust 
Brake Systems
Sponsored by Jacobs Vehicle Systems
Joseph Demeter, Francis Hanrahan, and Michael Sikora developed 
a Simulink model of a 6-cylinder diesel engine, which mirrors the 
physical principles of a real engine. Th is model has the capability 
to manipulate not only engine parameters but also the parameters 
of diff erent brakes as with dynamometer data.

Th ird place: Parametric Study of a Photolithographic Purging 
System 
Sponsored by ASML
Paul Fazzino and Fabiano Santin performed CFD analyses to study 
eff ects of varying the number of nozzle inlets and their inlet speed in 
the fl ow fi eld. By tracking particles and evaluating the mass fraction of 
pure and contaminated nitrogen inside the cell, the team has been able 
to identify which parameters should be given emphasis over others to 
provide a more effi  cient approach to purge contaminant gases in the 
lens system of a photolithography machine.

Professor’s Choice Prize:
Th is year, for the fi rst time, a team of faculty members will award a prize of $1000 to the team that most applied 
the fundamental principles of Mechanical Engineering to achieve their problem solution.
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Rich Bonazza
Chris Buckridge
Serge Doyon

Laurie Hockla
Emily Jerome

Tom Mealy
Jacqueline Veronese 

Th omas J. Barber
John C. Bennett, Jr.
Ted L. Bergman
Zbigniew M. Bzymek
Baki M. Cetegen
Wilson K. S. Chiu
Ed Crow
Amir Faghri

Tai-Hsi Fan
Horea Ilies
Robert G. Jeff ers
Eric H. Jordan
Kazem Kazerounian
Shiva Kotha 
Lee S. Langston 
Kevin D. Murphy 

Nejat Olgac
Ranga Pitchumani
Ugur Pasaogullari
Michael W. Renfro
Wei Sun
Jiong Tang 
Marty Wood
Bi Zhang

ASML
Capewell
Electric Boat
Essilor-Gentex
Gerber Coburm
Gerber Technology 
Habco Inc.
Hamilton Sundstrand

Henkel
Jacobs Vehicle Systems
National Science Foundation 
Otis Elevator
Pfi zer
Pitney Bowes
Pratt & Whitney
Siemon

Sikorsky
GKN Structures
Technical Mgmt Resources 
Trumpf
Unilever
UTC Fuel Cells
OSIM International Ltd.
Westinghouse Electric
Wiremold Legrand

Mr. Brian Montanari, Habco Inc.
‘Lean Management’

Mr. Ron Bashar, Electric Boat 
‘Project Management-Engineering Solutions’

Mr. Th omas Meyer, (P&W retired)
‘Fatigue in the Real World’

Professor Robert G. Jeff ers
‘Critical Path Method, PERT’

Mr. Rafael Rosado, Pratt & Whitney
‘Patent Law and Intellectual Property’

Mr. Samuel Schrager, Esq., UConn School of Business
‘Strict Liability and Product Liability’

Faculty Mentors

Assisting Staff

Industrial Partners

Guest Lecturers
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